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INTRACELLULAR TARGETING OF OLIGONUCLEOTIDES

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of priotity 1o the filing date of U.S. Provisional
Apphication Seral No. 63/520,274, filed August 17, 2023, U.S. Provisional Application Serial No.
63/520,271, fied August 17, 2023; US. Provisional Application Serial No. 63/557,137, filed
February 23, 2024; U.S. Provisional Apphication Sertal No. 63/561,529, filed March 5, 2024; U.S.
Provisional Application Serial No. 63/561,552, filed March 5, 2024; U.S. Provisional Application
Serial No. 63/640,478, filed Aprd 30, 2024; and U.S. Provisional Application Serial No.
63/665,630, filed June 28, 2024, the disclosure of each of whuch 1s specifically mcorporated by

reference heremn in s entirety.

BACKGROUND

(80021 Bologic macromolecules, such as proteins and nucleic acids hold enormous potential as
therapeutic agents, especially against targets that are challenging for conventional small
molecule drog modalities. However, a major problem in bringing such therapies to the clinic s
their limited ability to gam access to the intracellular compartment when adminstered
systemically. Carrier systems, such as polymers, cationic liposomes or chemical modifications,
have been used facilitate intracelular dehivery of macromolecular therapeatics. Still, ntracellular
dehivery efficiency by these approaches 1s often low and improved delivery systems to increase
efficacy of intracellular delivery have remained elusive.

(8003} The present disclosure addresses this and other 1ssues.

SUMMARY

[8084] One strategy to subvert the membrane barrier and deliver biologic therapeutics, such as
nucleic acids, into cells it to attach them to “cell-penetrating peptides” {also referred to herein as
CPPs or EEVs {endosomal escape vehicles), for example, as disclosed in International
Application Publication No. WO 2022/213118, filed March 31, 2022, entitled CYCLIC CELL
PENETRATING PEPTIDES, and W 2022/241408, filed May 9, 2022, entitled
COMPOSITIONS AND METHODES FOR MODULATING TISSUE DISTRIBUTION OF
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INTRACELLULAR THERAPEUTICS, the disclosures of which are hereby mcorporated by
reference in thewr entireties.
[8085] While not wishing to be bound by theory, it 1s believed that the linkers can nfluence

efficacy and tolerability of the resultant construct, for example to increase efficacy.

(V43

60061 Therapeutics can be conjugated to CPPs or EEVs using a variety of chemistries,

mcluding, for example, click chemistry or amide chemistry. Although both methods are effective

at conjugating the therapeutic to the BEEV, the different chemistries result in different linkages

that may impart different properties to the resulting molecule. EEV generated using chick

chemistry for cargo conjugation include a hydrophobic component at the point of conjugation

10 that 15 absent when amide chemistry ts used. While not wishing to be bound by theory, molecules
that include the hydrophobic component at the point of conjugation appear to have improved
efficacy as compared to similar molecules m which the therapeutic is conjugated to the EEY
using amide chemistry. However, there are problems associated with click chemistry that are not
experienced with amide chemistry, for example, formation of regioisomers. While amide

15 chemustry eases the synthetic process, it results in the loss of the hydrophobic component at the
point of conjugation. EEVs incorporating a hydrophobic component are provided herein that
demonstrate enhanced efficacy as compared to a similar FEVs i which the hydrophobic
component 15 absent. In embodiments, the EEVs incorporating the hydrophobic component do
not show any decrease in tolerability as compared to the similar EEV in which the hydrophobic

24 component 15 absent.
(80671 While not wishing to be bound by theory, it 15 also believed that the linker length can
influence efficacy and tolerability. In some nstances, as linker length decreases, efficacy
mereases and tolerability decreases; and as linker length increases, efficacy decreases and
tolerability increases. EEVs mcorporating different linker lengths are provided herein

25 Addiionally, it is believed that mcluding one or more amino acid residues in the tinker can
mfluence efficacy and tolerability. EEVs incorporating one or more amino acid residues are
provided herein. Furthermore, it 18 believed that the chirabity of the amino acids i a cell-
penetrating peptide {CPP} or endosomal escape vehicle (EEV) can impact cytosohie delivery
efficiency, as well as toxicity.

30 [80988] An EEV can comprise a cyclic cell penetrating peptide {cCPP), an exocyclic peptide (EP)

and trivalent linker comprising the structure of Formula {(A):
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Formuda (A4):

H 2

Noa b .
gp-L1 ?‘ -
i?ﬁg?ﬁy’
cioPP

(A},
wheren
EP 15 a hinear exocyclhic peptide;
¢CPP 15 a cyclic cell penetrating peptide;
1.V and L2, are, independently, a Huker arm;
~indicates L- or D-stereochemstry;
v s an nteger from 1 to 3; and
M comprises a reactive handle.
[0009] In embodiments, L' and L) are each, mdependently, absent, or comprise hydrocarbon
component {e.g, NRH-{TH: .-COOH}, a polyethylene glyeol {(PEG) component, a hvdrophobig

any combination thereof,

{0016} In embodiments, L' for Formula {A) comprises {(AA)a’ or (PEG)}' any combination
thereof, and L* comprises one or more amino acid components { AA}D, {AA)L", one or more PEG
components (PEG)2, (PEG}z", one or more hydrophobic components (e.g, X%, X%, etc.) or any
combination thereof, wherein (AAYa’, (AAMW, and (AA}L"” are independently an amino acid
component comprising at least one amino acid residue.

{8611} In emboduments, the EEVY can comprise a cyclic cell penetrating peptide (¢cCPP) and a
linker. In embodiments, the EEV does not include a linear exocyclhic peptide (EP). In embodiments,

the EEV has the structure shown in Formula (AA):
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Formula (A4):

H
N ™ ‘&i‘v‘“ﬂ ) ¥

LM
éﬁﬁz}y

3
cCPPF

=0

-

Vol

(AA),
wheremn:
Ag s acetyl;
5 ¢PPis a cychie cell penctrating peptide;
L'and L7, are, independently, a linker arm;
M ndicates L- or D-stereochemistry,;
v' 13 an integer from 1 1o §; and

M comprises a reactive handle.

PCT/US2024/042608

10 {0012} In embodiments, the linker arm L7 of Formula (AA), comprises one or more amino acid

components {e.g, (AA, (AA}D, etc.), one or more PEG compounents (e g, (PEG)z, (PEGH”,

etc.}, one or more hydrophobic components (e.g., X%, X", etc.), or any combination thereof,

wherein (AA}D and (AA)b” are independently an amino acid component comprising at least one

amino acid residue, b’ and b are imdependently an integer from 0-12, and 2’ and 2" are

i
(V43

independently an mteger from 0-12.

[8013] In embodiments, the EEV of Formula {A) comprises a structure selected from:

Formula (B):

O
i \i( ;Wg /Eg
- »\}\ e ?@ - ‘R.-" \\ .-
EF—N-{PEG)e ™ "7 77 N—(PEG)
)
ig‘;ﬁﬁ}y’
cOpp

(B);
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ey
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Forpuda (1):
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X \3 I’ b Y {;
(CHa)y
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Forpuda (F):
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o i
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clPP .
10 )

wherein:
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EP 15 a hinear exocyclhic peptide;
c¢CPP 15 a cyclic cell penetrating peptide;
x"1s an integer from 0 to 12;

1180, 1, or 2, wheremn 17 3s O when x" 15

(V43

z' 18 an mteger from 0 to 12;

17150, 1, or 2, wherein 1 1s O when 2" 15 §;

z" 1g an integer from Oto 12;

17180, 1, or 2, wherein {7 15 0 when 2" 15 ¢

X" and X" are each, independently, a hydrophobic component;

10 K is D-lysine or L-lysine residue;

(AA)D and (AA}b" are each an amino acid (AA) component comprising at least one amine acid
residue;

b" 15 an integer from O to 12; and

b 1s an integer from O to 12

15 [8014] 1o embodiments, the EEV of Formula (A) comprises a structure selected from:

Formula (G):

0 _ .
M ot § i :'\‘\.j" (BA) m‘g,ﬂ,{pga} Ak, M
g “‘&‘“"{?&&}RU‘"J\ )\T‘J “’\?/"" Nm{pgg}z(( ‘i-\‘:{/‘\ o) 2 h
i H { {}
& {
{Hgly
sUPP .
(G
Formula (F):
O NS
‘ SR AF H ANPR SR Y
H S R R [ ARy~ N (PR Y
EF--N-{PEG}, Ay Mo N—(FEGI~ Y (ARl (PEGK il
a ] H a &
{Ghgly
SCPP ()
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Formula (1):
o

SO e H.. oA (AR
EP N (PEG), ““] N2 N prG), A "M:"“ N {PEGR
o H 5 o
iEHzPy-
sCPR (1),
Forguda (7):
M L RRARLY TN N g P
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e (CHa)yp ©
elPP ay;
Formula (JJ):
M Mg ;
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Formula (K):
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Forpmuda (1):

EP—N-(PEG), ~ ) TN (PEG);
O (CHyy ©
cCPP
Formula (M):
ay H ;?i §??
H L N N ARy
EP ~N-(PEG), "y N (PEG), \]g Jo
o . .n o
{‘3§§’“§2:y*
2CPP

wherein:

EP 1s a linear exocyclic peptide;

cCPP 15 a cyclic cell penetrating peptide;

x" 18 an integer from O to 12;

1150, 1, or 2, wherein j' 18 0 when x' 15 0;
z'1s an integer from 0 1o 12;

17180, 1, or 2, wherein }" 1s O when z' 15 §;
z'" 18 an integer from O to 12;

177180, 1, or 2, wherein ;" 1s 0 when 2" 13
X°" comprises a hydrophobic cormponent;

K" is D-lysine or L-lysine residue;

o }{U - &{E

PCT/US2024/042608

(L), or

{(M);

{(AAja’, (AAYY, and (AA)b” are each an anuno acid {AA) component comprising at least one

amine acid residue;
a'is an integer from 010 12;
b’ 15 an integer from O to 12; and

b 13 an integer from Oto 12,

[8015] In embodiments, the EEV of Formula { AA) comprises a structure selected from:



WO 2025/038902

Formula (N):

@ i
ﬁm ’L N—{PEG)," “\7 (AR —KX7) - W
{ﬁﬁﬁy

ﬁﬁ??

Formula (O}

£
N [AURTY. N
Ay ”] ?‘3 {PEG), \ﬂ'
: e
igﬁi&}y
cCCR (0
S Forsuwda (P):
Nl VAR XM
Ac” Y § gwm \ b
{{::s«ﬁ,&g 0
ﬁﬁﬁp (P); or
Formuda (():
. M A RS ]
A N (AR (PEGIT ] o
{swzx 0
PR ,
c Q)
wheramn:

10 Ac s acetyl;
cCPP 15 a cyclic cell penetrating peptide;
z' 13 an mteger from O to 12,
17150, 1, or 2, wherein 1" 1s O when 2" 18 §;

X" 15 a hydrophobic component;

{N};

PCT/US2024/042608
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K" is D-lysine or L-lysine residue;

(AA}D 13 an amino acid {AA) component comprising at least one amino acid residue; and

b"ts an integer from O to 12,

{8816} In embodiments, the EEV comprises a structure selected from Formula (R} and Formula

(B

Formula (R):

.0
H '*i«ig § A %"‘ !
EP—N-(PEG) " ™y Y N (PEGY !
o | o
{Qﬁz}y*
cCPP (R or
Foyanda (B}
O
NI LA e
H i %ﬁ N e ) ) "‘”M
EP—N-(PEG) ~ ) g‘g\"]‘»" N-PEGK
. (CHay
SQFP (B):

wherein

EP 15 a linear exocyclic peptide;

c¢CPP 15 a cyclic cell penetrating peptide;

x" 15 an teger from O to 12;

1180, 1, or 2, wherein §' is 0 when x' 15 §;

" mdicates L- or D-stereochemistry;

v’ is an integer from 1 to 5§,

z' 18 an mteger from 0 to 12;

17150, 1, or 2, wherein 1 1s O when 2" 15 §;

X°" comprises a hvdrophobic component; and

M comprises a reactive handle.

{0017} An EEVY can comprise a cyclic cell penetrating peptide (cCPP), an exocyclic peptide (EP)
and linker, wherein EP comprises all D-ammo acids; and ¢CPP comprises D-anuno acids, achiral

amino actds and AAsc, wheremn AAsc 15 an anuno acid side chain and AAsc conjugates ¢CPP to

10
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the hinker. In embodiments, ¢cCPP comprises at least 2 D-ammo acids with a hydrophobic side
chatn and at least 2 D-arginine amuno acids. In embodiments, ¢CPP comprises at least 2 D-
phenylalanine. In embodiments, L comprises a hydrophobic component {X*). In embodimaents,

X° 13 Nal, dNal, or BiP. In embodiments, AAsc s a side cham of glutamine. In embodiments,

(V43

AAsc is a side chain of L-glutamine. In embodiments, AAsc is a side chain of D-ghitamine.

{8018} In embodiments, the EEVY comprises a structure selected from Formula (B}, (BB), (T}, (D},

(E), or {F), wherein EP comprises all D-amino acids; and cCPP comprises D-amino acids, achiral

amino acids and AAsc, wherein AAsc 18 an aming acid side chain and AAsc conjugates ¢cCPP to

the linker.

10 {0819} In embodiments, the EEV comprises a structure selected from Formula (G, (H), (1), (J},
(I3, (K}, (L}, or (M), wherein EP comprises all D-amino acids; and ¢CPP comprises D-aming
acids, achiral aming acids and AAsc, wherein AAsc 15 an amino acid side chain and AAsc
conjugates ¢cCPP to the linker.

{6020} In embodiments, the EEV comprises a structure selected from Formula (N}, (O}, (P), or

15 (QQ), wherem EP comprises all D-anmuvo acids; and ¢CPP coroprises D-amine acids, achiral amwmno

acids and AAsc, wherein AAsc is an amino acid side chain and AAsc conjugates ¢cCPP to the

linker.

[0021] In embodiments, the EEV comprises a structure selected from Formula (R) or (B), wherem

EP comprises all D-amino acids; and ¢cCPP comprises D-ammno acids, achiral amino acids and

20 AAsc, wherein AAsc 13 an ammno acid side chain and AAsc conjugates ¢CPP to the hinker,

N; E My e
Tl Myl
S‘ T - NH L& N v
& § \ E 2 & ﬁ P [‘ Y i"‘g',‘
[6022] In embodiments, M comprises -OH, e , Of G , wherein v" is an

mteger from 1-4.
(3023} In embodiments, the EEV can be conjugated to a cargo to form an EEV-cargo conjugate

comprising the structure of Formula (A-1):

25 Formula (A-1):

gp-g b7 ‘TLE ------ 8 cargo

cCFRP . wherein

11
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EP 15 a hinear exocyclhic peptide;

c¢CPP 15 a cyclic cell penetrating peptide;

U and L2, are, independently, a linker arm;

indicates L~ or D-stereochemstry;

v 1s an integer from 1 to 5;

M’ comprises a bonding group; and

cargo 1s a peptide, an oligonuclestide, a smal molecule, or any combinations thereof

{0024} In embodiments, 1) and L7, are each, independently, absent, or comprise one of more
hydrocarbon components {eg, NRH(CH).-COOH), one or more polyvethylene glycol
components, one or more hydrophobic components, one or more amino acid components, or any
cornbmation thereof

[0025] In embodiments, L' comprises (AAJ’ or (PEG)X'. or any combination thereof, and L*
comprises {AAY, (AAYW", (PEG)Z', (PEG)z", one or more hydrophobic components {eg., XY,
X®", etc.), or any combination thereof

[8026] In embodiments, the compound of Formula (A-1) comprises a structure selected from:

Formula (B-1}:

..p H 0 AT & «
EP—N-(PEG), ;NA “N-{PEG) T XM eare
e {cm\, @

c;s:::s@eg3 (B-1):
Formula (BB-1):
E5 N (PEGI »f'%"}i\ﬂ-’”\i;f”&‘ﬁmwgagr“‘“‘"‘b\ X pgay N M cargo

© (eHgy © ©
PP (BB-1);

12
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Forpuda (C-1):

Q
‘ N « BT 3 ‘
H ".,"j ‘ i '_‘.‘* . e XO JETRNE 1. 3
BB N~ {PEG)e EN"" ‘sé----{?&fs}z-”’i‘ ‘[@“‘ ARl X~ (ARl M- cargo
8 i o
{CHay
cOPR ((:_1)
Formula (D-1):
9
H U I H A XS -8 -carge
BP N (PEG) Yy \[f “(AAYy — N—{PEGIF ;
i o
° cHay
cCPP
(D-1);
S Formula (-1}
w8
. H RGN N A KA - carge
ER—N~(FEGY " "y $ N--(PEGKT Y o
i E {‘j
éi}?ﬁz}y
=CPRP (E-1}; or
Formula (F-1):
o
H b Rl i) X (A cargo
BP—N-(PEG) Y N {PEG) Y |
{} 5 i
{CHaly °
!
PR .
s {F-1);wherein:

EP 1s a linear exocyclic peptide;

16 ¢CPP s a cvchic cell penetrating peptide;
x" 18 an teger from O 1o 12;
1150, 1, or 2, wherein ' 18 0 when x 13 0
z'1s an integer from 0 1o 12;
17180, 1, or 2, wherein j7 18 0 when 2" 15 §;

15 2715 an nteger from Oto 12;

13
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"130, 1, or 2, wheremn 177 15 0 when 2713 §;
X and X7 are each, mdependently, a hydrophebic component;
K* is a D-lysine or L-lysine residue;

(AAYD and (AAYL are each an amuno acid {AA) component comprising at least one amino acid
3 E get]

5 residue;
b’ is an integer from O to 12; and
b" is an integer from Oto 12.
{8627} In embodiments, the compound of Formula (A-1} comprises a structure selected from:
Formula (G-1):
O
N Y § LT
ﬁ .i i AN W oarge
------- (PEG) o~y g N {PEG)” o ARy N - (FEG), g
O ' i&
455"%2}3:
10 CCFP (G-1):
Formula (H-1):
4 PG .
) = : 4 H y\‘. XS R sarge
H "} & L { - = N
PN~ (FEGle jg N'\[’ N {REG) ‘\\n (AR N PRGN
i‘?g’iz}y °
eCPP (H- i
Forpuda (1-1):
’ LR ? A b e AL AR W cargo
EP—N-(PEGL " "y Y TNEESET ;g’* BBl é
© wh, ©
;CPP (1"1);
15 Formuda (J-1):
e § g B \i“ &%5
Wb KMARLYTTTO L e W N R
PN (PEGHC T T GARL ToTEEeE Y
i 5 9‘:}
{QHE}}?'
|
cOPP

(-1);
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Formula (J1-1):

(JI-1).
Formula (K-1):
G .
% SR i H f M —carge
-i" ~ o IR RN ) 3 /"E(\, S ¥ G
EP—N-{PEG) - e ? AR N-{PEGY” 'y s
O
ggﬁa’%}y’
oGRP (K-1):
5 Formuda (L-1):
M N § ﬁ N £ TR
, X A SR N T (BB B carge
EP—N-(PEG) "y Y N-{PEGY Ty W ¢
6 | o
{ﬁﬁﬁg“
cCPP
{(L-1); or
Forauda (M-1):
Q ol
H ol B LA (AR X M- cargo
BF—N-PEGL "y Y N PR, YT #
{CHaly
cCPR

(M-1);
wherein:

16 EP s a linear exocyclic peptide;
cCPP 15 a cyclic cell penetrating peptide;
x' 18 an integer from O to 12;
1180, 1, or 2, wherein §' 18 O when %' 15 ;
7" 1s an mnteger from O to 12;

15 17180, 1, or 2, whereinj” is O when z' 18 §;

z" 15 an integer from Oto 12;

15
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"130, 1, or 2, wheremn 177 15 0 when 2713 §;
X°" comprises a hydrophobic component;
K” is D- fysine or L-lysine residue;

{AA¥, (AAMW, and (AA}L” are each an amino acid (AA) component comprising at least one

(V43

amino acid residue;

a' is an integer from 0 1o 12;

b"ts an integer from 0 to 12; and

b 1s an integer from Oto 12,

[8028] In embodiments, the EEV can be conjugated to a cargo to form an EEV-cargo conjugate

10 comprising the structure of Formua {AA-1):
Formula (A4-1):

,§§\ -j"\ b3 ]
fc” Ty LW ecargo

§‘3§°§3?y

srveend, fov,

siﬁ:?? (AA-1Y

wherein:
cCPP 15 a cyvelic cell penetrating peptide;
15 Acisacetyl;
L' and L7 are, independently, a linker arm;
M ndicates L- or D-stereochemistry;
v’ s an wnteger from 1 to 5;
M’ comprises a bonding group; and
20 cargo s a peptide, an oligonucleotide, a small molecule, or any combinations thereof.

[8029] In embodiments, the compound of Formula (AA-1) comprises a structure selected from:

Formuda (N-1):

. 0
H {3 8¢ »
MNeAy. (PEG), fk‘i/{ﬁ% -}~ W~ sargo
TOH i

(SHay

cCPP .
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Formuda (O-1);

Ae” N \i \ﬁm (PEG), *"\w {AAY, M —cargo
(CHo)y o
ceep (©-1)

Formula (P-1}:

o

%’; H iy ;‘H .
A SNPELUVEESD S -
.ﬁm’N\?’ ﬁ»@m;ﬁ v{ o carge

(CHy)y “

OGP (P-1); or

S Formula (Q-1):

§ Gi a4 p L
L IV AR KT e SRrga
ac” YN (AR - (PEG)S hy g

{{;HE}y’

0y Jo

clPPR (Q-1);

wherein;

Ac 18 acetyl;

cCPP 15 a cyclic cell penetrating peptide;
16z 18 an integer from O to 12;

17150, 1, or 2, wherein 1 1s O when 2" is §;

X°"1s a hydrophobic component;

K" is D-lysine or L-lysine residue;

{AAD 1s an amino acid (AA) component comprising at least one amino acid restdue; and
15 b s an integer from Oto 12,

{0030} In embodiments, the EEV of Formula (A-1} comprises a structure selected from Formula

{R-1) and Formula (B-1}:

17



WO 2025/038902 PCT/US2024/042608

Foyrmuda (R-1):
e
o AU A M —cargo
EF—N-{PEGKL - "y ‘f’ NePEGE ¥
- ; &
{CHaly
PP

it

5

(R-1);, or
Formula (B-1):

O { P o
H »\i N.oa K _,v--a‘r.%f\ &Y M nargo
EP—N-{PEG), " : :

[
4
sesnoct,
N
=
e
2
£
(2]
AN

£CPP (B-1);
S wheren

EP 15 a linear exocyclic peptide;
c¢CPP 15 a cyclic cell penetrating peptide;
x" 15 an teger from O to 12;
1180, 1, or 2, wheremn 17 3s O when x" 15

10 #' 15 an mteger from G to 12
17180, 1, or 2, wherem 17 1s O when 2" 18 §; and
X" comprises a hydrophobic component.
{8031} o embodiments, the EEV can be comjugated to a cargo to form an EEV-cargo conjugate

comprising the structure of Formula (A-1}):

15 Formula (A-1):

00

gp—-1.t7 N \i? “LE M cargo
{C’Hg}y‘
cCRP (A-1};
wherein
EP 1s a linear exocyclic peptide;
c¢CPP 1s a cychie cell penetrating peptide;

L' and L2, are, independently, a Hinker arm;

)
)

N mdicates D-stereochenustiry;
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v s an nteger from 1 to 3;
M’ comprises a bonding group,; and
cargo 1s a pepiide, an oligonucleotide, a small molecule, or any combinations thereof,

wherein EP comprises all D-amino acids; ¢CPP comprises B-amino acids, achiral amino
acids and AAsc, wherein AAsc i3 an amine acid side chain and AAsc conjugates cCPP to the
finker.
{0032} In embodiments, the EEV-cargo conjugate of Formula (A-1) comprises a structure selected
from Formula (R-1} and Formula (B-1}:

Formuda (R-1):

y R GF e
EP—N-{PEG), ) N T N (PEG Ty el
© (cHay ©
£CPP (R-1}; or
Formula (R-1):
H of B {13 AN Xy - cargo
EP -~ N-(PEG) Y i NPEGYT & )
(CHyly
CPP (B-1);

wherein

EP 15 a linear exocyclic peptide;

cCPP 15 a cyclic cell penetrating peptide;

x"1s an integer from 0 to 12;

1180, 1, or 2, wherein §' is 0 when x' 15 §;

z' 18 an mteger from 0 to 12;

17180, 1, or 2, wherein j" 1s O when z' 15 §;

X°" comprises a hvdrophobic component; and

wherein EP comprises all D-amino acids; ¢cCPP comprises D-amine acids, achiral amino acids and
AAsc, wherein AAsc is an amino actd side chain and AA,. conjugates ¢CPP to the linker.

{8033} In embodiments, the EEV-cargo conjugate comprises a structure selected from Formula

(B-1), (BB-1), (C-1), (-1}, (E-1), or {F-1), wheremn EP comprises all D-amwmno acids; and cCPP
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comprises Damino acids, achiral amino acids and AAsc, wheremn AAsc 13 an amino acid side
chamn and AAsc conjugates ¢CPP o the linker.

{0034} In embodiments, the EEV-cargo conjugate comprises a structure selected from Formula
{G-1), (H-1), (I-1), (J-1}, {(JI-1}, (-1}, (L-1), or (M-1}, wherein EP comprises all D-amno acids;
and ¢CPP comprises D-amino acids, achiral amino acids and AAsc, whergin AAsC is an amino
acid side chain and AAsc conjugates cCPP to the linker.

{0035} In embodiments, the EEV-cargo conjugate comprises a structure selected from Formula
{N-1}, {O-1), (P-1}, or (Q-1), wheretn EP comprises all B-amino acids; and cCPP comprises D-
amino acids, achiral amino acids and AAsc, wherein AAsc is an amino acid side chain and AAsc
conjugates cCPP to the linker.

{0036} In embodiments, the EEV-cargo conjugate comprises a structure selected from Formula
{R-1) or (B-1}, wherein EP comprises all D-amino acids; and ¢CPP comprises D-amino acids,
achiral amino acids and AAsc, wherein AAsc 15 an amino acid side chain and AAsc conjugates

cCPP to the linker.

s \
£ i ;}
¢ SN ;
N
& ‘»-‘::*g'
N H
?\3"?&\5 1\
g - Nt
[8037] In  embodiments, M comprises -NH-, -C{0), -O-, O ;

N,y .
s ) b H
5 wl» AN?{? -rssi'\" %«-’j-;\\ 3 -~ ?\I_Ai
: § E:-M.} o }_‘f?
o} 8 C ; T VN
; : , Of , wherein v is an integer

from 1 to 4 and t' 13 an integer from O o 10,

[B8038] Inembodiments, the cargo 1s a peptide, oligonuclestide, a small molecule, or a combination
thereof. In embodiments, the cargo is an oligonucleotide. In embodiments, the oligonucleotide 15
an antisense ohligonucleotide. In embodiments, the oligonucleotide 15 a phosphorodiamidate

morpholine sligonucleotide (PMO).
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[8039] In embodiments, the EP comprises from 2 to 10 amino acid residues. In embodiments, the
EP comprises from 2 to 8 amino acid residues. In embodiments, the EP comprises from 2 to 6
aming acid residues. In embodiments, the EP comprises 6 amino acid residues. In embodiments,
the EP comprises from 7 aming acid residues. In embodiments, the EP comprises from & amino
actd residues. In embodiments, at least T amino acid residue comprises a side chain comprising a
cuanidine group, a terminal amine, an imidazole, or a protonated form thereof. In embodiments,
the EP comprises 1, 2, 3, or 4 lysine residues. In embodiments, the EP comprises 1, 2, 3 or 4
arginine residues. In embodiments, the EP comprises 1 or 2 uncharged hydrophobic amino acid
residues. In embodiments, the EP comprises at least 1 uncharged hydrophobic aming acid residues.
In embodiments, the EP comprises at least 2 uncharged hydrophobic amino acid residues. In
embodiments, the EP comprises 1-3 uncharged hydrophobic amino acid residues. In embodiments,
the EP comprises 1-3 uncharged hydrophobic amine acid residues. In embodiments, the EP
comprises 1 uncharged hydrophobic amino acid residue. In embodiments, the FP comprises 2
uncharged hydrophobic aming acid residues. In embodiments, the EP comprises 3 uncharged
hydrophobic ammo acid residues. In embodiments, the EP comprises 4 uncharged bvdrophobic
amino actd residues. In embodiments, the EP comprises 5 uncharged hydrophobic amino acid
residues. In embodiments, the uncharged hydrophobic amino acid residue 1s selected from valine,
proling, B-alanine, glycine, or a combination thereof.

[B8048] Also provided heremn 1s a pharmaceutical composition comprising an EEV-cargo conjugate
as described herein and a pharmaceutically acceptable carrier and a method of ireating a disease
m a subject in need thereof comprising adminustering to the subject an effective amount of the
pharmaceutical composition. In embodiments, administering comprises parenteral administration.
In embodiments, parenteral admunistration 15 selected from: subcutaneous, intradermal,
mtravenous, intramuscular, intraperitoneal, inirasternal, and intrathecal administration, and

mtracerebroventricular injection,

BRIEF DESCRIPTION OF THE DRAWINGS

(6041} FIG. 1 shows the effects of linker and conjugation chemistry on efficacy and tolerability.
[8042] FIG. 2 shows the effects of including a hydrophobic component in a linker.
[6043] FIG. 3 shows examples of structural modifications to linkers that mimie the hydrophobic

component generated using click chemistiry.
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[8044] FIG. 4 shows tibiahis anterior and heart data on C-termunal Lys-side chamn derivatives,
[8045] FIG. 8 shows tibialis anterior and heart data on main cham hydrophobic dertvatives.
[6846] FIG. 6 is a structure for EEV Ac-PKKKRKV-PEG:-K{cyclo]FGEFGRGRQDPEG2-(2-

Nal}-OH with TFA protecting groups shown on the hinear Exocyclic Peptide (EP). It 13

(V43

understood that the TFA protecting groups can be removed after conjugation to a cargo.
[8047] K16, 7 1s an EEV structure 1s a structure of EEV Ac-PKKEKRKG- PEG;-

K{cyclof FGFGRGRQ] - PEG12-RB-Bip-RB-OH with TF A protecting groups shown on the
fingar Exocyclic Peptide {(EP). 1t 1s understood that the TFA protecting groups can be removed
after conjugation to a cargo.

10 [0048] FIG. 8 5 an EEV structure for Ac-PRKKKE

L G-PEG,-K(cyclo]FGFGRGRQD-PEG:-
Bip-BRBRB-OH with TFA protecting groups shown on the linear Exocyclic Peptide (EP). It 15
understood that the TFA protecting groups can be removed after conjugation to a cargo.

[8049] FIG. 9 15 an EEV structure for Ac-PKKKRKV-PEG:-K{cyclo[FIFGRGRG])-PEG,-RF-
PEG4-OH with TFA protecting groups shown on the linear Exocyclic Peptide (EP). Tt s

15 understood that the TFA protecting groups can be removed after conjugation to a cargo.

[0050] FIG. 10 is an EEV structure for Ac-PKKKRKV-PEG-K(cyolo[FGFGRGRQ])-PEG: -
Nal-PEG2-Nal-COOH with TFA protecting groups shown on the linear Exocyclic Peptide (EP).
It 13 understood that the TFA protecting groups can be removed after conjugation to a cargo.
[8051] FIG. 1118 an EEV structure for Ac-PKKERKV-PEG-K{cyclo]FGFGRGROD-PEG+-

20 K{Ac-Nal}-OH with TFA protecting groups shown on the hinear Exocyclic Peptide (EP). Tt 13
understood that the TFA protecting groups can be removed after corjugation to a cargo.
(60321 FIG. 12 158 an BEV structure for Ac-KKKRK-PEG:-K(RBRRBR-Ac)-

K{cyclo] FGFGROGROPEGH-K{N:)-NH».

DETAILED DESCRIPTION

25  Endosomal Escape Vehicles (EEVs)

[8053] An endosomal escape vehicle (EEV) 15 provided herein that can be used to transport a cargo
molecule across a cellular membrane, for example, to deliver the cargo to the cviosol or nucleus
of a cell. The cargo can be a therapeutic or diagnostic molecule. The therapeutic molecule can be
an oligonucleotide, peptide, small molecule or a combination thereof. The peptide can be a protemn,

30 an antibody or an enzyme. The cargo can be an oligonucleotide. The ohigonucleotide can be an
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antisense oligonucleotide. The oligonucleotide can be a phosphorodianmdate morpholing
oligonucleotide (PMQO)}. The EEV can comprise a cell penetrating peptide (CPP), for example, a
cychc cell penetrating peptide (¢cCPP), which 1s conjugated to a lingar exocyclic peptide (EP). The
EEV can include one or more linkers. The EEV can include a hydrophobic component {X). One
or more linker arms of the EEV or the ¢CPP can include a hydrophebic component (X} In
embodiments, when a linker arm of the EEVY includes more than one hydrophobic component {X),
the hydrephobic components can be indicated using {e.g., X%, X°", etc ). In embodiments, the EEV
can comprise hydrocarbon component {e.g., NRH{UH;,-COOGHY, a polyethviene glyecol (PEG)
component, a hvdrophobic component (X}, an aming acid component comprising one or more
amine acid residues {AA), or a combmnation thereot. In embodiments, one or more components
comprise {AA} (PEG), a hydrophobic component (X} or a combination thereof. In embodiments,
EEV constructs in which the stereochemistry of the amino acids within the peptide sequences of
the construct has been modified are provided.

[3054] In embodiments, the EEV 15 coupled to a cargo. The cargo can be coupled to the ¢cCPP.
The cargo can be coupled to the EP. The cargo can be coupled to a linker. The EP can be coupled
to the cCPP. The EP can be coupled to the cargo and the ¢CPP. Coupling between the EP, cargo,
cCPP, or combinations thereof, may be non-covalent or covalent. The EP, cargo, cCPP, or

combination thereof, may be coupled via one or more linkers,
Cell Penetrating Peplides (CPP)

[B055] A delivery construct is provided herein that comprises at least one cell penetrating peptide
(CPP). The cell penetrating peptide can be a cyclic cell penetrating peptide (cCPP). In
emboduments, the ¢CPP can penetrate a cell membrane. Tn embodiments, the ¢cCPP can dehiver the
cargo to the cytosol of the cell. The ¢CPP can deliver the cargo to a cellular location where a target
gene, target transcript, and/or target protein 13 located. To conjugate the ¢CPP to a cargo, an EP,
and/or a linker, at least one bond or lone pawr of electrons on the ¢CPP can be replaced.

[6056] In embodiments, a hydrophobic component (X) is appended to one or more amino acid
residues of the ¢CPP. In embodiments, a hydrophobic component (X} 1s appended to a side chain
of a lysine amino acid residue of the ¢cCPP.

[8057] X can be a D or L amino acid residue with a hydrophobic side chain. X can be a naturally
oceurring or a non-naturally occurring ammo acid residue with a hydrophobie side cham. X can

be an amino acid residue with an aromatic side chain. X can be an ammo acid residue with a
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heteroaromatic side chamn. X can be selected from phenylalanine, 3-(4' 4-biphenyii-L-alanine,
tryptophan, tyrosine, valine, 1soleucine, leucime, or hustidine, or a combination thereof X can be
Z-naphtylalanine. X can be Nal. X can be d-Nal (nal}. X can be 3-(4' 4-biphenyl)-L-alanine. X can
be Bip. X can be D-Bip {bip}. X can be a Cs-Cy alkyl hydrocarbon. X can be a G alkyl

(V43

hydrocarbon.

{0058 The total nuomber of amino acid residues in the ¢cCPP s from 6 to 20 amino acid residuss,
eg,6, 7, 8,9 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20 amino acid residues, inclusive of all
ranges and subranges therebetween. The cCPP can comprise from 6 to 13 amino acid residues.
The cCPP can comprise from ¢ to 10 amino acids. By way of example, ¢cCPP comprising 6-10
10 amino acid residues can have a structure according to any of Formuia I-A to I-E;

{0059] Formula [-A to 1-E:

Ady ABmAR, ARAn,
A [y SV SN Adg BA,
Adg AA ; ‘ \!— Al A.AZ ; L &
| | A ’ | LA Ad,
5 A, AAg s g
As AN A M el s
Al LY SV Al —AR, SAATE
LA B O LD
i » > “ or
,folO'" AC\’ﬁ‘i
Al AR,
f 5
b :
Al Ay
Al —AA,
B

s wherein AA],, AA:;, AAL AA.@, AA\, A,As, AA”,', AAg, AAQ? and AA}(} are
amino acid residues.
15 [0068] The cCPP can comprise from 6 to 8 anuno acids. The ¢CPP can comprise § aming acids.
[8061] Each anuno acid in the ¢CPP may be a natural or non-natural amino acid. Abbreviations
used herein for some natural and non-natural amimno acids are shown in Table 1.
(80621 As used herein, the term "amuino acid" refers to compounds having an amino group and a

carboxylic acid group. Most aming acids {except for glycine} also have a side chain. As used

)
)

herein, “amuno acid side chain” or "side chain" refers to the characterizing substituent bound to

the g-carbon of the amunoe acid.
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[8063] An “v-amino acid” 1s an amino acid i which the aming group 1s attached to the first (alpha)
carbon adjacent to the carboxylic acid group, such that the carbon atom of the carbonyl 18 separated
from the nitrogen atom of the amine group by one carbon atom. A “fP-anuno acid” {(also called
“beta~amuno acid,” and “B-amino acid”) 15 an analog of an ¢ -amino acid in which the amimno group
15 attached to the second (beta) carbon, rather than the alpha-carbon, such that the carbon atom of
the carbonyl is separated from the nitrogen atom of the amino group by two carbon atoms.
Examples of B-amino acids include but are not himited to B-alanine and B-homophenyialanine.
[0064] An “uncharged” amino acid 15 an amino acid that does not have a charge at a physiclogical
pH (for example, from 6.5 1o 8.0 or from 6.8 to 7.6). It 1s noted that histidine can exist n neutral
or positively charged forms at physiological pH.

[3065] A side chain that does not comprise an aryl or heteroaryl group, can be referred to herein
as a “nov~arvl” sude chain In embodiments, the side chamn that does not comprise an aryl or
heteroaryl group can be uncharged and 1s referred to herein as an uncharged, nov-aryl side cham.
Amino acids with uncharged non-aryl amino side chains include, but are not himited to, histidine,
threonine, setine, leucine, 1soleucine, valine, neopentylglyeine, alanine, homoalanine, homoserine,
3-{4-thiazolyD-alamne, 3-(4-furanvl}-alanine, 3-{4-thienyD-alanine, and b-amino acid dervatives
thereof.

[8066] The term “non-natural amino acid” refers to an organic compound that 15 a congener of a
natural amine acid i that 1t has 8 structure sunilar to 2 natural amino acid so that 1t mimies the
structure and reactivity of a natural amino acid. The non-natural amino acid can be a modified
amino acid, and/or amino acid analog, that 1s not one of the 20 common naturally occurring aming
acids or the rare natural aming acids selenocysteine or pyvrrolysine. Non-natural amings acids can
also be a D-isomer of 2 natural amino acid. Examples of suitable amino acids include, but are not
fimited to, alanine, allosoleucine, arginine, citrulline, asparagine, aspartic acid, cysteine,
glutamine, glutamic acid, glvcine, histidine, isoleucine, leucine, lysine, methionine,
napthylalanine, phenylalanine, proline, pyroglutamic acid, serine, threonine, tryptophan, tyrosine,

valine, a dertvative thereof, or combinations thereof.

Table I: Amino Acid Abbreviations

Amino Acid Abbreviations® Abbreviations®
I~amino acid B-amins acid

Alamne Ala {A) ala {a}

Allo-tsoleucine Aile aile

25



WO 2025/038902

PCT/US2024/042608

Amino Acid Abbreviations® Abbreviations®
EL-amino acid P-amino acid
Arginine Arg (R) arg (1)
Asparagine Asn (N} asi {n}
Aspartic acid Asp (D) asp {d)
Cysteine Cys {(C} cys {c}
Citrulline Cit cit
Cyclohexvlalanine Cha cha
2, 3-diaminopropionic acid Dap dap
4-flugrophenvialanine Fpa (£} pfa
Glutamic acid Ghu () glu (e}
Glutamine Gl () gln {g)
(lycine Gly (G) aly {g)
Histidine His (H) hig (h)
Homoproline {aka pipecolic acid) Pip (&) pip {8}
{soleucine lle (I} ile (1)
Leucine Leu (L) leu (1)
Lysine Lys (K} lys (k)
Methionine Met (M) met {m}
3-(2-naphthyl}-alanine Nal () (L-Nal or 2-Nal} | nal (¢} ) (dNa],
dnal, B-Nal or 2-
nal)
3-{1-naphthylj-alaning 1-Nal 1-nal
Norleucine Nie (€) nle
Phenylalaning Phe (F) phe (£}
Phenylglycine Phg (F) phg
4-{phosphonodifluoromethylphenvialanine | FoPmp {A) £pmp
Proline Pro (P) pro {p)
Sarcosing Sar (&) sar
Selenocysteine Sec (L) sec {u)
Serine Ser (8) ser {3}
Threonine Thr (T) thr (v)
Tvrosine Tyr {Y) tyr (¥}
Tryptophan Trp (W) trp (W)
Valine Val (V3 val (v}
Tert-butyl-alanine Tle tle
Penicillamine Pen pen
Homoarginine HomoArg homoarg
Nigotinyi-lysine Lys{NIC}) tys{INIC)
Triflourcacetyl-lysine Lys{TFA} lys{TFA}
Methyl-leucine Mel.eu meleu
3-(3-benzothienvi}-alamne Bia bta

* single letter abbreviations: capital letters indicate the L-amino acid form, lower case

letter indicate the D-anuno acid form.
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[8067] In embodiments, the cCPP can comprise 2 contiguous aming acids with hydrophobic side
chamns. In embodiments, the cCPP can comprise 3 contiguous amino acids with hydrophobic side
chamns. In embodiments, the amino acids with hydrophobic side chain are selected from
phenylalanine and unaphthylalanine. In embodiments, the contiguous amuno acids with
hydrophobic side chains can have D- or L-stereochemisiry. In embodiments, the contiguous aming
acids with hydrophobic side chains can have the same stereochemistry. In embodiments, the
contiguous amino acids with hydrophobic side chains can have alternating stereochemistry. In
embodiments, the contiguous aming acids with hydrophobie side chains can have all L-
stereochemisiry. In embodiments, the contiguous amino acids with hydrophobic side chains can
have all D-stereochemistry.

[0068] In embodiments, one or two anuno acids m the oCPP can have no side chain In
embodiments, all amino acids in the ¢CPP have a side chain. As used herein, when no side chain
is present, the amino acid has two hydrogen atoms on the carbon atom(s) {e g, -CH:) linking the
amune and carboxvlic acid of the aming acid residue. The amino acid having no side chain can be
glyeime. The amino acid having no side chain can be B-alanine.

[8069] In embodiments, the ¢CPP can comprise 2 contiguous aming acids either hydrophobic side
chains, no side chain, or a combination thereof. In embodiments, the ¢cCUPP can comprise 3
contiguous amine acids with hydrophobic side chains, no side chain, or a combination thereof. In
embodiments, the contiguous amino acids with hydrophobic side chains, no side chains, or
combination thereof can have alternating stereochemistry. In embodiments, the contiguous amino
acids with hydrophobic side chains, no side chains, or combination thereof can have all L-
stereochemistry. In embodiments, the contiguous amino acids with hydrophobic side chains | no
side chains, or combination thereof can have all D-stereochemistry.

{80701 The cCPP can comprise from 6 to 20, from 6 to 10, or from 6 to 8 amuino acid residues,
wherein: (1} at least two amno acids can, imdependently, be glyeine, B-alanine, serine, histidine,
citrulline, or 4-aminebutyric acid; {11} at least two ammno acids can have a side chain comprising
an aryl or hetercaryl group; and {111} at least two amino acids, independently, have a side chain
comprising a guaniding group, or a protonated form thereof. In embodiments, (1) two amino acids
can, independently, be glyvcine, B-alanine, serine, histidine, citrulline, or 4-aminobutyric acid; (u)

two or three anuno acids can have a side chain comprising an arvl or heteroaryl group; and (111)
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two amine acids, independently, have a side chain comprising a guanidine group, or a protonated
form thereof.
(6071} In embodiments, one amino acid of the ¢cCPP can be glycine, B-alanine, serine, histidine,
cirulline, or 4-amnobutyric acid In embodiments, two amino acuds can be, mdependently,
5 glyene, B-alanine, serme, histidine, citrulbine, or 4-ammobutyric acid. In embodiments, three
amino acids can be glycine, P-alanune, serine, histidine, citrulline, or 4-anunobutyric acid.
(60721 In embodiments, one amino acid of the ¢CPP can have a side chain comprising an aryl or
heteroaryl group. In embodiments, two amine acids of the ¢CPP can have a side chain comprising
an aryi or hetercary! group. In embodiments, three amino acids of the cCPP can have a side chain
10 comprising an aryl or heteroaryl group. In embodiments, none of the aming acids having the side
chain comprising the aryl or heteroaryl group are contiguous. In embodiments, two amino acids
having the side chain comprising the ary] or hetercaryl group can be contiguous. In embodiments,
two contiguous amuino acids can have opposite stereochemistry. In embodiments, the two
contigucus amino acids can have the same stereochemistry. In embodiments, three amino acids
15 having the side chain comprising the aryl or heteroary! group can be contiguous. In embodiments,
three contiguous amine acids can have the same stereochenmustry. In embodiments, three
contiguous aming acids can have alternating stereochemistry. The aming acid residue having a
side chain comprsing an aryl or hetercaryl group can each be independently a residue of
phenylalanine, naphthylalanine, or B-homophenylalanine, each of which 15 optionally substituted
20 with one or more substituents. At least one amino acid residue having a side chain comprising an
aryl or hetercaryl group can be a residue of phenylalanine. One amino acid residue having a side
chain comprising an arvi or heteroaryl group can be a residue of phenylalanine. At least two amino
acid residues having a side chain comprising an aryl or hetercaryl group can be residues of

phenylalanine. Two amino acid residues having a side chain comprising an arvl or heteroaryl group

\V]
i

can be residues of phenylalanine. Each amine acid residue having a side chain comprising an arvl
or heteroaryl group can be a residue of phenylalanine. At least one amino acid residue having a
side chain comprising an aryl or heterocary! group can be a residue of naphthylalanine. One amino
acid residue having a side chain comprising an aryl or hetercaryl group can be a residue of
naphthyialanine. At least one ammno acid residue having a side chamnm comprising an aryl or
30 heteroaryl group can be a residue of B-homophenylalanme. One amino acid residue having a side

cham comprising an aryl or heteroaryl group can be a residue of f-homophenylalanine.
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[8073] In embodiments, one amino acid of the ¢CPP can have a side chain that does not comprise
an aryl or heteroaryi group, referred to herein as a “non~aryl” side chain. In embodiments, the side
chain that does not comprise an ary! or hetercaryi group can be uncharged and 1s referred to herein

as an uncharged, non-aryl side chain. In embodiments, two amino acids of the ¢CPP can have an

(V43

uncharged, non-aryl side chain. In embodiments, three amino acids of the ¢CPP can have an

uncharged, non-arvi side chain. Amino acids with uncharged non-aryl amino side chains include,

but are not limited to, listidine, threonine, serine, leucine, isoleucine, valine, neopentylglycine,

alanine, homoalanine, homoserine, 3-(4-thiazolyli-alanine, 3-{4-furanyl}-alanine, and 3-(4-

thienyl}-alanine.

10 [6074] In embodiments, one amino acid of the ¢CPP has a side chain comprising a guanidine
group, or a protonated form thereof In embodiments, two anmino acids of the ¢CPP can have a side
chain comprising a guamdine group, or a protonated form thereof. In embodiments, three amino
acids of the cCPP can have a side chain comprising a guanidine group, or a protonated form
thereof. In embodiments, four anuno acids of the ¢CP¥ can have a side chain comprising a

1S guanidine group, or a protonated form thereof. In embodiments, the amino acids of the ¢CPP
having a side chain comprising a guamdine group, or a protonated form thereof are contiguous. In
embodiments, the ammo acids of the ¢CPP having a side chain comprising a guanidine group, or
a protonated form thereof are not contiguous. In embodiments, the anuno acid comprising a
guanudme group or protonated form thereof 18 arginine. In embodiments, the amuno acids of the

20 ¢CPP having a side chain comprising a guanidine group, or a protonated form thereof have D- or
L~ stereochenmustry. In embodiments, the amino acids of the ¢cCPP having a side chain comprising
a guamdine group, or a protonated form thereof have alternating 13- and L- stereochemustry. In
embodiments, the amino acids of the ¢CPP having a side chamn comprising a guanidine group, or
a protonated form thereof have the same stereochenustry. In embodiments, the amino acids of the

25 ¢CPP having a side chain comprising a guanidine group, or a protonated form thereof have D-

stereochemistry. In embodiments, the amine acids of the ¢CPP having a side chain comprising a

guanidine group, or 3 protonated form thereof have L~ stereochemistry.

[8075] In embodiments, the cCPP can comprise from 6 to 10 amuno acid residues, wherein: (3) at

least two amino acids can, independently, be glycine, B-alanine, or 4-aminobutyric acid residues;

30 {u1) at least two amino acids can have a side chain comprising an aryl or hetercaryl group,; and {1
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at feast two amino acids can, mdependently, have a side chain comprising a guamdine group, ot &
protonated form thergof

[8076] In embodiments, the cCPP can comprise from 6 to 10 amino acid residues, wherein: (1) two
aming acid can independently be glycine, B-alanine, or 4-aminobutyric acid residues; (11} two or
three amine acids can have a side chain comprising an aryl or heteroaryl group; and (i) two amino
acid can, independently, have a side chain corprising a guanidine group, or a protonated form
thereof.

[8077] In embodiments, the ¢CPP can comprise from 6 to 10 amuno acid residues, wherein: (3) at
least two amino acids can independently be glycine, B-alaning, or 4-aminobutyric acid residues;
{11} at least three amino acids can have a side chan comprising an aryl or heteroaryl group; and

{11} at least two anuno acids comprise arginine.

Glycine and Related Amino Acid Residues

[8078] In embodiments, the ¢CPP can comprise 1, 2, 3, 4, 5 or 6 glycmne, B-alanine, 4-
aminobutyric acid residues, or combinations thereof. In embodiments, the ¢cCPP can comprise 2
glycine, B-alamine, 4-anunobutyric acid residues, or cornbmations thereof. In embodiments, the
cCPP can comprise 3 glycine, P-alanine, 4-aminobutyric acid residues, or combinations thereof,
In embodiments, the ¢CPP can comprise 4 glycine, B-alanine, 4-aminobutyric acid residues, or
cormnbinations thereof. In embodiments, the ¢CPP can comprise 5 glyvoine, P-alanine, 4-
amimocbutyric acid residues, or combinations thereof In embodiments, the ¢CPP can comprise 6
elycine, B-alanine, 4-aminobutyric acid residues, or combmations thereof. In embodiments, the
c¢CPP can comprise 3, 4, S, or 6 glyeine, B-alanine, 4-amuinobutyric acid residues, or combinations
thereof. 1o embodunents, the ¢CPP can comprise 3, 4, or 3 glycine, P-alanine, 4-aminobutyric acid
residues, or combinations thereof. In embodiments, the cCUPP can comprise 3 or 4 glycine, -
alanine, 4-aminobutyric acid residues, or combinations thereof

[6879] In embodiments, the ¢cCPP can comprise 1, 2, 3, 4, 5, or 6 glycine residues. The ¢CPP can
comprise 2 glveine residues. In embodiments, the ¢CPP can compnise 3 glycing residues. In
embodiments, the ¢cCPP can comprise 4 glycine residues. In embodiments, the ¢CPP can comprise
5 glyvcine restdues. In embodiments, the ¢cCPP can comprise 6 glycine residues. In emboduments,

the ¢CPP can comprise 3, 4, or 5 glyvcine residues. In embodiments, the ¢CPP can comprise 3 or 4
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glyeine residues. In embodiments, the ¢CPP can comprise 2 or 3 glycine residues. In embodiments,
the ¢CPP can comprise 1 or 2 glycine residues.

(60801 In embodiments, the cCPP can comprise at least three glycine residues. In embodiments,
the ¢CPP can comprise 3, 4, S, or 6 glyome residues. In embodiments, the ¢cCPP can comprise 3
glveine residues. In embodiments, the cCPP can comprise 4 glycine residues. In embodiments, the
cCPP can comprise 5 glycine residues. In embodiments, the ¢CPP can comprise 6 glycine residues.
In embodiments, the ¢CPP can comprise 3, 4, or 5 glycine residues. The ¢CPP can comprise 3 or
4 glveine residues.

[6081] In embodiments, none of the glycine, B-alanine, or 4-aminobutyric acid residues in the
cCPP are contiguous. In embodiments, two or three glycine, B-alanine, 4-or amingbutyric acid
residues can be contiguous. In embodiments, two glycine, Bralanine, or 4-amwnobutyric acd
residues can be contiguous.

[6082] In embodiments, none of the glycine residues in the cCPP are contiguous. For example,
each glveine residues in the ¢CPP can be separated by an amino acid residue that is not glycine.
[0083] In embodiments, two or more of the glycine residues in the ¢CPP are contiguous. In
embodiments, two or three glycine residues can be contiguous. In embodiments, two glycine

residues are contiguous

Amino Acid Side Chains with an Aryl or heteroaryl Group

[0084] In embodiments, the cCPP can comprise 2, 3, 4, 3, or 6 amino acid residues independently
having a side chain comprising an aryl or heterocary!l group. In embodiments, the ¢CPP can
comprise 2 amino acid residues independently having a side chain comprising an aryl or hetercaryl
group. In embodiments, the cCPP can comprise 3 amino acid residues mdependently having a side
chamn comprising an aryl or hetercaryl group. To erobodiments, the ¢CPP can comprise 2, 3, or 4
amino acid residues independently having a side chain comprising an aryl or heteroary! group. In
ernbodiments, the ¢CPP can comprise 2 or 3 amino acid restdues independently having a side chain
comprising an aryl or hetercaryl group.

[8085] The aryl group can be a 6~ to T4-membered aryl Aryl can be phenyl, naphthyl or
anthracenyl, each of which 1s optionally substituted. Aryl can be phenyl or naphthyl, each of which
is optionally substituted. The heteroaryl group can be a 6- to 14-membered betercaryl having 1, 2,

or 3 heteroatoms selected from N, O, and 8. Hetercaryl can be pynidyl, quinolyl, or 1soquinolyl
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[6086] The amuno acid residue having a side chamn comprising an aryl or hetercaryl group can
each be mdependently a residue of phenylalanine, naphthylalanine, phenvlglycine, §-
homophenylalanine, homonaphthylalanme, bis(thomophenylalanine), bis-(homonaphthylalanine),
tryptophan, or tyrosine, each of which 1s optionally substituted with one or more substituents. The
arnino acid residue having a side chamn comprising an aryl or heteroaryl group can each
independently be a residue of tyrosine, phenylalamune, 1-naphthylalanine, 2-naphthylalanine,
tryptophan,  3-benzothienylalanine, 4-phenyiphenvialanme, 3 4-difluorophenylalanine, 4-
triffuoromethylphenyialanine,  2,3.4,5 6-pentafluorophenylalaning,  homophenvialaning, B~
homophenylalanine, 4-tert-butyl-phenvialanine, 4-pyridinylalanine, 3-pyridinylalanine, 4-
methylphenylalanme, 4-fluorophenyialanine, 4-chlorophenylalanine, 3~(%-anthryl}-alanine. The
amino acid residoe having a side chain comprising an aryl or heteroaryl group can each
independently be a residue of 3-(3-benzothienyi}-alanine, 3-(2-quinolyvi}-alanine, O-benzylserine,
3-{4~{benzyloxyphenyl}-alanine, S-{4-methylbenzylicysteine, N-{(naphthalen-2-yhghstamine, 3-
{1,V-biphenyl-d-yl}-alamne, 3-(3-benzothienyl}-alanine. The amino acid residue having a side
chain comprising an aryl or heteroaryl group can each mdependently be a residue of phenylalanine,
{-naphthylalanine, 2-naphthylalanine, phenylglycine, B-homophenylalanine, or
homonaphthylalanine, each of which 1s optionally substituted with one or more substituents. The
amine acid residue having a side chain comprising an aryl or hetercaryl group can each be
mdependently a residue of phenyialanine, 2-naphthylalanine, or B-homophenyialanine, each of
which is optionally substituted with one or more substituents. The amino acid residue having a
side chain comprising an arvl or heteroaryl group can each be independently a residue of
phenylalanine or Z-napbthylalanine, each of which 1s optionally substituted with one or more
substituents. At least one amuno acid residue having a side chain comprising an aryl or hetercaryl
group can be a residue of phenylalanine. At least two anuno acid residues having a side chamm
corprising an aryl or heteroaryl group can be residues of phenylalanine. Each amuno acid residue
having a side chain comprising an aryl or heteroaryl group can be a residue of phenvlalanine. One
amine acid residue having a side chain comprising an aryl or heteroaryl group can be a residue of
Z-naphthylalanine. One amino acid residue having a side chain comprising an aryl or heteroaryl
group can be a residue of B-homophenylalanine

[0087] In embodiments, none of the amino acids having the side chain comprising the aryl or

heteroaryl group are contiguous. In embodiments, two amino acuds having the side chain
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comprising the aryl or heteroaryl group can be contiguous. In embodiments, two contiguous aming
acids can have opposite stereochemistry. In embodiments, the two contiguous amuno acids have
the same stereochemistry. In embodiments, three amine acids having the side chain comprising

the aryl or hetercaryl group can be contiguous. In embodiments, three contiguous amino acids

(V43

having a side chain comprising an aryl or hetercarvi group have the same stereochemistry. In
embodiments, three contiguous amino acids have alternating sterecchemistry.

[6088] The amino acid residues comprising aryl or heteroaryl groups can be L-amino acids. The
amino acid residues comprising arvl or heteroarvl groups can be D-amine acids. The aming acid
residues comprising aryi or heteroary! groups can be a mixture of D- and L-anmino acids.

10 [0089] The hydrophobicity of anino acid residues can be measured and/or calculated using a
variety of techmiques. In embodiments, the hydrophobicity of an amino acid residue can be
determined by calculating its consensus value on the consensus scale of D. Fisenberg et al, using
the method described in D Eisenberg et al, “Hydrophobic Moments and Protein Structure,”
Faraday Symp. Chem. Soc. 1982, 17, 109-120 {e.g., D. Eisenberg et al }. A hydrophobic amino

1S acid 1s an aming acid that has a hydrophobic side chan.

Amino Acid Residues Having a Side Chain Comprising a Guanidine Group, Guanidine
Replacement Group, or Protonated Form Thereof
[6090] As used herein, guarudine refers to the structure:

NH.

ng\ﬁ/ "

20 [6091] As used herein, a protonated form of guamdine refers to the structure:
NH,

Hﬁ%\ﬁ,&

[8092] Guanidine replacement groups refer to functional groups on the side chain of amino acids
that will be positively charged at or above physiological pH or those that can recapitulate the

hydrogen bond donating and accepting activily of guanmidinium groups.

\V]
W

[6093] While not wishing to be bound by theory, it 18 believed that guanidine replacement groups
may facilitate cell penetration and delivery of a therapeutic agent while reducing toxicity

associated with guanidine groups or protonated forms thereof. The ¢CPP can comprise at least one
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amino acid having a side chain comprising a guanidine or guanidimium replacement group. The
c¢CPP can comprise two aming acids having a side chain comprising a guanidine or guanidimium
replacement group. The cCPP can comprise three amimo acids having a side chain comprising a
guanidine or guamdimium replacement group. The ¢CUPP can comprise four amino acids having a
side chain comprising a guanidine or guanidimum replacement group. The ¢CPP can comprise
five amingo acids having a side chain comprising a guanidine or gnamdinium replacement group.
The c{PP can comprise six amino acids having a side chain comprising a guanidine or
guanidinium replacement group.

[8094] The guanidine or guanidinium group can be an sostere of guanidine or guanidimum. The
euanidine or guanidinium replacement group can be less basic than guanidine.

NH O

o)
HZN/[LﬁB\ HZN’R‘ﬁ)L‘?’

[6095] As used herein, a guamidine replacement group refers to

i S,

[6096] In embodunents, a ¢CPP comprising from ¢ to 10 amwno acids residues 15 provided,

, or a protonated form thereof.

wherein: (1} at least two amuno acid have a side chain comprising a guanidine group, or a protonated
form thereof; (it} at least one amino actd residue has no side chain or a side chain of a guanidine
replacement group, or a protonated form thereot and (1u) at least two amimo acids residues
independently have a side chamn comprising an aryl or heteroaryl group. In embodiments, two
aroino acids independently have a side chamn comprising an aryl or heteroaryl group. In
embodiments, three ammo acids independently have a side chain comprising an aryl ot heteroary!
group. In embodiments, at least two amino acids have no side chain or a side chain comprising a
guanidine replacement group or a protonated form thereof. As used herein, when no side chamn is
present, the aming acid has two hydrogen atoms on the carbon atom(s} {e.g., ~(CHy-) linking the
amine and carboxylic acid. In embodiments, the amino acid having no side cham can be glycaine.

{80971 In embodiments, the ¢CPP can comprise 2, 3, 4, 5, or 6 amuno acid residues independently
having a stde chain comprising a guanidine group, guanidine replacement group, or a protonated
form thereof. In embodiments, the cCPP can comprise 2 amino acid residues independently having
a side chain comprising a guanidine group, guanidine replacement group, or a protonated form

thereof. In embodiments, the cCUPP can comprise 3 amino acid residues independently having a
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side chain comprising a guamdine group, guanidine replacement group, or a protonated form
thereof. In embodiments, the ¢CPP can compnise 4 amuno acid residues independently having a
side chain comprising a guamidine group, guanidine replacement group, or a protonated form

thereof. In embodiments, the ¢CPP can compnise 5 anuno acid residues independently having a

(V43

side chain comprising a guamidine group, guanidine replacement group, or a protonated form

thereof. In embodiments, the cCUPP can comprise 6 aming acid residues independently having a

side chain comprising a guamidine group, guanidine replacement group, or a protonated form

thereof. In embodiments, the cCUPP can comprise 2, 3, 4, or 5 amino acid residues independently
having a side chain comprising a guamdine group, guanidine replacement group, or a protonated

10 form thereof In embodiments, the cCPP can comprise 2, 3, or 4 amino acid residues independently
having a side chain comprising a guanidine group, guanidine replacement group, or a protonated
form thereof. In embodiments, the cCPP can comprise 2 or 3 amino acid residues independently
having a side chain comprising a guanidine group, guanidine replacement group, or a protonated
form thereof.

15 [8998] In embodiments, the amino acid residues independently having the side chain comprising
the guanidine group, guanidine replacement group, or the protonated form thereof, can be L-amino
acids. In embodiments, the amino acid residues independently having the side chain comprising
the guanidine group, guanidine replacement group, or the protonated form thereof, can be D-amuno
acids. In embodiments, the amuno acid residues independently having the side chain comprising

20 the guamdine group, guamdine replacement group, or the protonated form thereof, can be a
nuxture of L- or D-amuno acids,

[6099] In embodiments, each amuino acid residue having the side chain comprising the guamdine
group, or the protonated form thereof, can mdependently be a residue of arginine, homoarginine,
Z-ammo-3-propionic acid, Z-amno-4-guanidinobutyric acid or a protonated form thereof In

25  embodiments, each amino acid residue having the side chain comprising the geanidine group, or
the protonated form thereof, can mdependently be a residue of arginine or 3 protonated form
thereof. In embodiments, the amino acid residue having the side chain comprising the guanidine
replacement group, or the protonated form thereof, can independently be a residue of citrulline.
(8108} In embodiments, the ¢cCPP can comprise a residue of asparagine, aspartic acid, glotamine,

30 glutamic acid, or homoglutamine In embodiments, the cCPP can comprise a residue of asparagine.

In embodiments, the cCPP can comprise a residue of elutamine.
b &
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Chivality
[3101] While not wishing to be bound by theory, it is believed that the chirality of the amino acids
in the cCPPs may impact cvtosolic uptake efficiency. In embodiments, the ¢CPP can comprise at

least one D ammo acid. In embodiments, the ¢CPP can comprise 1 to 20 D amino acids. In

(V43

embodiments, the cCPP can comprise 1 to 15 D amino acids. In embodiments, the ¢CPP can
comprise 1 to 10 D amino acids. In embodiments, the cCPP can comprise 1 to 8 D amino acids. In
embodiments, the cCPP can comprise 1, 2, 3, 4, 5, 6, 7, or 8 I amino acids. In embodiments, the
cCPP can comprise all D amino acids. In embodiments, the ¢cCPP can comprise at least one L
aming acid. In embodiments, the ¢CPP ¢an comprise 1 to 20 L aming acids. In embodiments, the
16 cCPP can comprise 1 to 15 L amino acids. In embodiments, the cCPP can comprise 1 to 10 L
amino actds. In embodiments, the cCPP can comprise | to 8 L amino acids. In embodiments, the
cCPP can comprise 1, 2, 3, 4, 5, 6, 7, or 8 L amino acids. In embodiments, the cCPP can comprise
all L amino acids. In embodiments, the cCPP can comprise 2, 3, 4, 5, 6, 7, or 8 contiguous amino
acids having alternating D and L chirality. In embodiments, the ¢CPP can comprise three
15 contiguous anuno acids having the same chirality. In embodiments, the ¢CPP can comprise two
contigucus aming acids having the same chirality. In embodiments, at least two of the amine acids
can have the opposite chirality. In embodiments, at least two amino acids having oppostie chirality
can be adjacent to each other. In emwbodiments, at least three anuno acids can have alternating
stereochemistry relative to each other. In embodiments, the at least three amino acids having the
20 alternating chirality relative to each other can be adjacent to each other. In embodiments, at least
four amino acids have alternating stereochemsstry relative 1o each other. In embodiments, the at
ieast four anuno acids having the alternating chirality relative to each other can be adjacent to each
other. In embodiments, at least two of the amino acids can have the same chuality, In
embodiments, at least two amino acids having the same chirality can be adjacent to each other. In
25  embodiments, at least two anuno acids have the same chirality and at least two amino acids have
the opposite chirality. In embodiments, the at least two aminoe acids having the opposite chirahity
can be adjacent to the at least two amino acids having the same chirality. Accordimgly, adjacent
amino acids 1o the ¢CPP can have any of the following sequences: D-L; L-I3;, D-L-D, L-B-L, D-
L-L-D L-D-D-L; L-D-L-L-B D-L-D-D-L D-L-L-B-L or L-B-D-L-D. In embodiments, the
30 amino acid residues that form the ¢CPP can all be L-amino acids. In embodiments, the anuno acid

residues that form the cCPP can all be D-amino acids.
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[8182] In embodiments, one or more amino acid residues that form the ¢CPP can be achiral In
embodiments, the ¢CPP can comprise a motif of 3, 4, or 5 amino acids, wherein two amino acids
having the same chirality can be separated by an achiral amino acid. The ¢cCPPs can comprise the
following sequences: D/L-X-D/L; D/L-X-D/L-X; B/L-X-D/L-X-D/L; D-X-I;, D-X-D-X, B-X-D-
X-D; L-X-Lp L-X-L-X or L-X-L-X-L, wherein D/L indicates that the amino acid can bea D oran

(V43

L amino acid and X 15 an achiral amino acid. The achiral ammo acid can be glycing.
[8183] In embodiments, an amino acid having a side chain comprising a guanidine replacement
eroup or a protonated form thereof, can be adiacent to an amino acid having a side chain
comprising an aryl or heteroary!l group. In embodiments, an amino acid having a side chain
10 comprising a guanidine replacement group or a protonated form thereof, can be adjacent to at least
one aming acid having a side chain comprising a guanidine or protonated form thereof In
embodiments, an amino acid having a side chain comprising a guamidine or protonated form
thereof can be adjacent to an amino acid having a side chain comprising an aryl or heteroaryl
eroup. In embodiments, two aming acids having a side chain comprising a guanidine replacement
15 group or protonated forms thereof can be adjacent to each other. In erobodiments, two amino acids
having a side chain comprising a guanidine or protonated form thereof are adjacent to each other.
In embodiments, a cCPP can comprise at least two contiguous aming acids having a side chain can
comprise an arvl or hetercaryl group and at least two non-adjacent amino acids having a side chain
corprising a guanidine replacement group or a protonated form thereof In embodiments, a ¢cCPP
20 can comprise at least two contiguous amino acids having a side chain comprising an aryl or

heteroaryl group and at least two non-adjacent amino acids having a side chain comprising
0]
H

the same churality. In embodiments, the adjacent amino acids can have the opposite chirality. Other

, ot a protonated form thereof. In embodiments, the adjacent amino acids can have

cornbinations of anuno acids can have any arrangement of I and L amino acids, eg., any of the
25 sequences described o the preceding paragraph.

(#1804} In emboduments, at least two amine acids having a side chain comprising a guaniding

replacement group or a protonated form thereof, are alternating with at least two anuno acids

having a side chain comprising a guanidine group or protonated form thereof

[8185] In embodiments, the ¢cCPP can comprise the stracture of Formuuda (1)
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Formula (1)

(1), or a protonated form thereof,

wherein:

Ri. Ro, Rs Ry, Rs, Rs, and Ry are independently H or an amino acid side chain;

AAsc 15 an amino acid side chain; and

qisl, 2 3 0rd

[6186] The cCPP of Formula (1) can have any configuration and/or amino acid side chain,
mcluding, but not hmited to those described in PCT Publication Nos: W0 2015/179691, filed May
21, 20185, entitled “CELL PENETRATING PEPTIDES AND METHODS OF MAKING AND
USING THEREQGFE”:, WO 2021/127650, filed December 21, 2020, entitled “COMPOSITIONS
FOR DELIVERY OF ANTISENSE COMPOUNDS”, WO 2022/213118, filed March 31, 2022,
entitled “CYCLIC CELL PENETRATING PEPTIDES”, WO 2022/241408, filed May 9, 2022,
entitled “COMPOSITIONS AND METHODS FOR MODULATING TISSUE DISTRIBUTION
OF INTRACELLULAR THERAPEUTICS”, U.S. Patent Publication No. 2023/0312653, filed
March 30, 2023, entitled “CYCLIC CELL PENETRATING PEPTIDES”; and US Patent No.
11,225,506, filed April 20, 2020, entitled “CELL PENETRATING PEPTIDES AND METHODS
OF MAKING AND USING THEREQOF”, the disclosures of each of which are hereby incorporated
by reference herein in their entireties.

0197} In embodiments, the ¢CPP are of Formala (1} or a protonated form thereof, wherein:

Ry, Ry, and Rs are each mdependently H or an aryl or heteroaryl side chain of an amino acid;

at least two of Ry, Ry, and Ry is an arvl or hetercaryl side chain of an amino acid;

Ry, Rs, Rg, Ry are independently H or an amino acid side chain;

AAsge 15 an ammno acid side chain; and

gisl, 2, 3 ord
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[0108] In embodiments, the ¢cCPP are of Formala (1} or a protonated form thereof, wherein:
Ry, Ry, and Rs are each mdependently H or an aryl or heteroaryl side chain of an amino acid;
at least two of Ry, Ry, and Ry is an arvl or hetercaryl side chain of an amino acid;

Ra, Rs, R, Ry are ndependently H or an amino acid side cham,

(V43

at least two of Ry, Rs, Rs, Ry are, independently, a side chain of arginine;
AAsc 1s an amino acid side chain; and
qis1,2 3 014
[8189] In embodiments of Formula (1},
Ri, Ro, and Rs are each independently H or a side chain comprising an aryl or hetercaryl group;
10 at least two of Ry, R, and Rz are a side chain of phenylalanine;
R4, Rs, R, and Ry are independently H or an amino acid side chain;
AAsc is an amino acid side chain; and
qisi, 2 3, ord.
[6110] In embodiments of Formula (1},
1S  oneofRi, Ry and Ry s H;
two of Ry, Ro, and R are CHoPh: and
R4, Rs, Rs, and Ry are, independently, H or an anuno acid side chain
[6111] In embodiments of Formula (1),
R, Ry, and Rs are -CHPh:
26 Ry, Rs, Re, and Ry are, independently, H or an ammo acid side chain
{3112} Io embodiments of Formula (1},
Ri, Ry, and Rz are each independently a side chan comprising an aryi or heteroaryl group,
at least two of Ry, R2, and Rs are a side chain of phenylalanine;
Ru4, Rs, Rs, and Ry are, independently, H or an amwno acid side chain; and
25 gi8l,2, 3014
{3113} In embodiments of Formulda (1),
Ri, Rz, and Rs are each mdependently H or an amino acid side chaig,
at least one of Ry, Ry, and Rs 15 an aryl or heteroaryl side chain of an amino acid;
at least one of Ry, Ry, and Rs are a side cham of arginine;
30 Ry, Rs, Rg, and Ry are, independently, H or an amino acid side chain; and

gisl,2,30or4
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{031 14] In embodiments of Formulda (1),

Ri, Rz, and Rs are each mdependently H or an amino acid side chaig,

at least two of Ry, Ry, and Ry are a side chain of arginine;

Ra, Rs, Rs, and Ry are, independently, H or an amino acid side chamn; and

qisl, 2, 3ord

{8601} In embodiments of Formula (I},

Ry, Rg, and R; are each independently a side chain comprising an aryl or heteroaryi group,

at feast two of Ry, Ry, and Rs are a side cham of naphthylalanine;

Ru, Rs, Rg, and Ry are, independenily, H or an amimo acid side chain; and

gisl,2, 3, 0or4

[8082] AAsccan be a side chain or termunus of an amino acid residue on the ¢CPP. Non-himuting

examples of AAsc include aspartic acid, glutamic acid, glutaming, asparagine, or lysine, or a

modified side chain of glutamine or asparagine (e.g., a reduced side chain having an amino group).
rcr‘\bf'\n"ig ‘,r‘vcozH

AAsc can be an AAsc as defined herein. In embodiments, AAsccan be i or t ,

&5, CO,H
i

wherein t can be an integer from 0 to 5. AAsccan be k , wherein t can be 0 or an integer
from 1 toS. tcanbe 1 to 5. tis 2 or 3. t can be 2. t can be 3. In embodiments, AAsc can be
conjugated to a linker.

[6003] In embodiments the ¢CPP s of Formula (1), where at least one of Ry, Rs, Rs, Ry are
mndependently an uncharged, non-aromatic side chain of an amino acid. In embodiments, at least
one of R4, Rs, Rs, and Ry are independently H or a side chain of serine, histidine or citrulline In
erobodiments, one of Ru, Rs, Re, and Ry are independently H or a side chamn of serine, hustidine or
citrulline. In embodunents, at least two of Ry, Rs, R, and Ry are independently H or a side chain
of serine, histidine or citrulhine. In embodiments, two of Ru, Rs, Re, and Ry are independently H or
a side chain of serine, histidine or citruiline.

[8004] In embodiments, compounds are provided that include a ¢CPP haviong from 6 to 10 amino
acids, wheren at least two amino acids of the ¢CPP are charged amuno acids, at least two amuno
acids of the ¢cCPP are aromatic hydrophobic amino acids and at feast two amino acids of the ¢cCPP
are uncharged, non-aromatic ammno acids. In embodiments, at least two charged amino acids of

the ¢cCPP are argimine. In embodiments, two charged anmino acids of the ¢CPP are arginine. In
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embodiments, at least two aromatic, hydrophobic amino acids of the ¢CPP are, mndependently,
phenylalamine, 2-naphthyialanine, or a combination thereof In embodiments, two or three
aromatic, hydrophobic amino acids of the cCPP are, independently, phenylalanine, 2-
naphthylalanine, or a combination thereof. In embodiments, at least two uncharged, non-aromatic
aming acids of the cyclic peptide are citrulline, histidine, sering, glycine, or a combination thereof
In embodiments, two aming acids of the ¢CPP are citrulling, histidine, serine, glycine or a
combmation thereof In embodiments, the compound 15 a ¢CPP having from 6 to 10 amino acids
wherein two amino acids of the ¢CPP are argining, two or three amino acids are, mdependently,
aromatic, hydrophobic amino acids selected from phenylalamine, Z-naphthylalanine, pB-
homophenylalanine, and two amino acids are independently, uncharged, non-aromatic amino acids
selected from citrulline, serine, histidine, and glycine.

[B8005] In embodiments the cCPP 1s of Formula (1}, where at least two of Ry, Rs, Rs, and Ryarea
positively charged side chain of an amino acid residue. In embodiments, two of Ry, Rs, R, and Ry
are a positively charged side chain of an amino acid residue. In embodiments, at least three of Ry,
Rs, Re, and Ry are a positively charged side chain of an amino acid residue. In embodiments, three
of R4, Rs, Re, Ry are a positively charged side chain of an amino acid restdue. In embodiments, Ry,
Rs, Re, and Ry are a positively charged side chain of an amine acid residue.

[60086] The ¢CPP can comprise the structure of Formula (2):

Formula (2)

(2}, or a protonated form thereof,

wherein:
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Ry, Ry, and Rs can each independently be H or an amino acid residue having a side chain
comprising an aryl or heteroary! group;
at least two of Ry, Ry, and Ry are an aryl or heteroary! side chain of an amino acid;

Ra and R are mdependently H or an amuno acid side chain;

(V43

AAsc 15 an amino acid side chain;

m' is an integer from O 1o 3;

m'" s an integer from 010 3; and

gisl, 2, 3 ord

[8087] In embodiments, the ¢cCPP are of Formula (1} or {2), where Ry, Ry, and Rs can each

10 mdependently be H, -alkyiene-aryl, -alkylene-hetercaryl, or an amino acid side chain comprising
a guanidine group, a guamdine replacement group, or a protonated form thereof. Ri, Ro, and R
can each independently be H, -Ciaalkviene-aryl, -Ciaalkylene-hetercarvi or an amino acid side
chain comprising a guanidine group, or a protonated form thereof. In embodiments, the ¢cCPP are
of Formula {1} or {2}, where Ry, Ro, and Rs can each independenily be H, -alkvlene-aryl, or -

15 alkylene-hetercaryl Ry, Ro, and Rs can each ndependently be H, -Ciaaalkvlene-aryl, or -Ci.
satkyiene-heteroarvi Ry, Ry, and Rs can each independently be H or -alkvlene-aryl Ry, Ry, and R
can each independently be H or -Cisalkylene-aryl. Ciaalkylene can be methylene. Arylcanbea
6- to 14-membered aryl Heteroarvl can be a 6- to 14-membered hetercaryl having one or more
heteroatoms selected from N, O, and S, Aryl can be selected from phenyl, naphthyi, or anthracenyl.

20 Aryl can be phenyl or naphthyl Aryl can be phenyl Heteroary!l can be pynidyl, quinolyl, and
soquinolyl The anuno acid side chain comprising a guanidine group can be arginine. Ry, Ry, and
Rz can each mdependently be H, -Cisalkylene-Ph or -Ciasalkylene-naphthyl Ry, Ro, and Rs can
each independently be H, -CH,Ph, or -CHy-naphthyl. Ry, Ry, and Rz can each independently be H
or ~CHoPh. One of Ri, Ro, and Rs can be arginine.

25 (008 In embodiments, the ¢CPP are of Formula (1) or (2}, where Ry, Ry, and Ra can each

mdependently be the side chain of tyrosine, phenylalaning, T-naphthylalanine, Z-naphthylalanine,

tryptophan,  3-benzothienylalanine, 4-phenyiphenvialanme, 3 4-difluorophenylalanine, 4-

~
2

triffuoromethylphenyialanine,  2,3.4,5 6-pentafluorophenylalaning,  homophenvialaning, B~
homophenylalamine, 4-tert-butyl-phenyialanine, 4-pyridinylalanine, 3-pyridinvialanine, 4-

30 methylphenylalanine, 4-fluorophenylalanine, 4-chlorophenvialanine, 3-(S-anthryl}-alanine or
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argimine. Ry, Ry, and Rs can each mdependently be the side chain of tyrosine, phenylalanine, 1-
naphthylalanmine, 2-naphthylalanine, arginine or tryptophan.
[8089] In embodiments, the cCPP are of Formula (1} or {2}, where Ry can be the side chain of

tyrosine. Ry can be the side cham of phenyialanine. Ry can be the side chamn of T-naphthylalanine,

(V43

Ry can be the side chain of 2-naphthylalanine. Ry can be the side chain of tryptophan. Ry can be
the side chain of 3-benzothienylalanine. Ry can be the side chain of 4-phenylphenylalaning. Ry can
be the side chain of 3 4-difluorophenylalanine. Ry can be the side chain of 4-
triffucromethyiphenylalanine. Ry can be the side chain of 2,3,4,5,6-pentafluorophenylalanine. Ry
can be the side chain of homophenylalanine. Ry can be the side chain of B-homophenylalanine. Ry
10 can be the side chain of 4-tert-butyi-phenylalanine. R: can be the side cham of 4-pyridinylalanine.
Rj can be the side chain of 3-pyridinylalanine. Ry can be the side chain of 4-methyiphenylalanine.
Ri can be the side chain of 4-flucrophenylalanine. R: can be the side chain of 4-
chlorophenylalanine. Ry can be the side chain of 3-(9-anthryl}-alanine. Ry can be H Ry canbe a
side chain of arginine.
15 [8018] In embodiments, the ¢CPP are of Formula (1} or (2}, where R can be the side chamn of
tyrosine. Ry can be the side chain of phenvlalanine R; can be the side chain of 1-naphthylalanine.
R can be the side chain of 2-naphthylalanine. R can be the side chain of tryptophan. Rz can be
the side chain of 3-benzothienylalarune Rz can be the side chain of 4-phenylphenylalanine. R, can
be the side chain of 3 4-difluorophenylalanine. Ry can be the side chan of 4-
20 wifluoromethyiphenyialanine. R can be the side chain of 2,3,4,5,6~-pentafluorophenylalarune. Rp
can be the side chain of homophenylalarune. Rz can be the side chan of B-homophenylalanine. R,
can be the side chain of 4-tert-butyl-phenvlalanine. Rz can be the side chain of 4-pyridinylalamne.
Ro can be the side chain of 3-pyridinylalanine. Ry can be the side chain of 4-methyiphenvlalanine.
Ry can be the side chain of 4-fluorophenylalanine. Ry can be the side chamn of 4-
25  chlorophenylalanine. Ry can be the side chain of 3-{9-anthryl}-alamine. Ry canbe H Ry can be a
side chain of arginine.
{3011} In embodiments, the ¢CPP are of Formuda (1} or (2}, where Rs can be the side chain of
tyrosine, Ra can be the side chain of phenylalanine. Ra can be the side chamn of 1-naphthylalanine.
R can be the side chan of 2-naphthylalaning. Ra can be the side chamn of tryptophan. Rz can be
30 the side chain of 3-benzothienylalanine. Rs can be the side chain of 4-phenylphenyialanine. Rz can

be the side chain of 34-diflucrophenyialanine. Rz can be the side chain of 4-
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I

triffaoromethylphenylalanine. Rs can be the side chain of 2,3,4,5 6-pentafluorophenylalanine. Ra
can be the side chain of homophenylalanine. Rs can be the side chain of B-homophenylalanine. Rz
can be the side chain of 4-tert-butyi-phenylalanine. Ry can be the side chamn of 4-pyridinylalanine.

Rs can be the side chain of 3-pyridinylalanine. Rs can be the side chain of 4-methyiphenvlalanine.

(V43

R: can be the side chain of 4-fluorophenvialanine. Ry can be the side chain of 4-
chlorophenyialanine. Rs can be the side chain of 3-{%-anthryl}-alanine Rz can be H Ricanbea
side chain of arginine,
[8012] In embodiments, the cCPP are of Formula (1) or {2}, where Ry can be H, or a side chain of
arginine, citrelline, serine, or histidine. R4 can be H or a side chain of arginine. Rs can be H Ry
10 can bea side chain of arginine. Rs can be a side chain of citrulline Ry can be a side chain of serine.
R: can be a side chain of histidine. Ry can be a side chain of valine. Ry can be a side chain of
feucine,
[8013] In embodiments, the cCPP are of Formula (1}, where Rs can be H, or a side chamn of
arginine, citrulline, serine, or histidine. Rs can be H or a side chain of arginine. Rs can be H Rs
15 can beaside chain of arginine. Rs can be a side chain of citrulline. Ry can be a side chain of serine.
Rs can be a side chain of histidine.
[8014] In embodiments, the ¢cCPP are of Formula (1) or {2), where Rs can be H, or a side chain of
arginine, citrulline, serine, or histidine. Rs can be H or a side chamn of arginine. Re can be H Rs
can be a side chain of arginine. Ry can be a side chain of citrulline. Re can be a sude chain of serine.
20 Rs can be a side chain of lustidine. Rg can be a side chain of valine. Rg can be a side chain of
leucine.
[6015] In embodiments, the ¢CPP are of Formula (2), where Ry can be H, or a side chain of
arginine, citrulling, sering, or listidine. Ry can be H or a side cham of arginine. Ry can be HL Ry
can be a side chain of argirune. Ry can be a side chain of citrulline. Ry can be a side chain of serine.
25 Ry can be a side chain of hustidine.
[8016] In embodiments, the ¢cCPP are of Formula {1) or {2}, where one, two, or three of Ry, Ry,
Rs, Rs, Rs, R, and Ry can be H. Atleast one of Ry, Ro, Rs, Ry, Rs, R, and Ry can be H. One of Ry,
B2, Ry, Ry, Rs, B, and By can be H. Two of Ry, R, Rs, Ry, Bs, Re, and Ry can be H. Three of Ry,
Ry, B3, Rs, R, and By can be H. One of By, Ry, and Rs can be H. At least one of By, Rs, Rs, and Ry
30 can be H. One of Ry, Rs, Re, and Ry can be H. Two of Ry, Rs, Rs, and Ry can be H. Three of R4,
Rs, Rg, and Ry can be H. Four of Ry, Rs, Re, and Ry can be H.
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[8017] In embodiments, the cCPP are of Formula (1) or (2}, where at least one of Ry, Rs, Rs, and
Rycan be H or a side chain of arginine, citruliine, serine, or histidine. At least one of Rs, Rs, Re,
and Ryis H. At least one of Ru, Rs, R, and Ry can be side chain of arginine. At least one of Ry, Rs,

Rs, and Ry can be side chamn of citrulline. At least one of Ry, Rs, R, and By can be side chain of

(V43

serine. At least one of R4, Rs, Re, and Ry can be side chain of histidine. One of Ry, Rs, R, and Ry

can be H or a side chain of arginine, citrulline, serine, or histidine. One of Ry, Rs, R, and Ryis H.

One of R4, Rs, R, and Rycan be side chain of arginine. One of Ry, Rs, Rs, and Ry can be side chain

of ciirulline. Une of Ra, Rs, Re, and Ry can be side chain of serine. One of Ry, Rs, B¢, and Rycan

be side chamn of histidine.

10 [0018] In embodiments, the ¢cCPP are of Formula (1) or (2), where two of Ry, Rs, Rs, and Rycan
be H or a side chain of arginine, citrulling, serine, or histidine. Two of Ry, Rs, Re, and Rycan be
H. Two of R4, Rs, R, and Ry can be side chain of arginine. Two of Ry, Rs, R, and Ry can be side
chain of citrulline. Two of Ry, Rs, Re, and Ry can be side chain of serine. Two of Ry, Rs, Re, and
Ry can be side cham of histidine.

15 [8019] In embodiments, the ¢CPP are of Formula (1) or (2), where three of Ry, Rs, Rs, and Rycan
be H or a side chain arginine, citrulline, serine or histidine. Three of Ry, R, Rs, and Rycan be H.
Three of Ry, Rs, Re, and Ry can be side chain of arginine. Three of Ry, Rs, Rs, and Ry can be side
chain of citrulline. Three of Ry, Rs, Re, and Rycan be side cham of serine. Three of Ry, Rs, Re, and
Ry can be side chain of histidine.

20 [6028] In embodiments, the ¢CPP are of Formula (1) or (2), where AAsc can be a side chainofa

residue of asparagine, glutamine, or homoghitamine. AAse can be a side chain of a residue of

r,r:\ﬁ/NHQ @i\p},cozH
glutamine. In embodiments, AAsc can be a oF Vi , wherein t can be an integer
o, L COH
from 0to 5. Adsccanbe | , wherein t can be O or aninteger from 1 to S tcanbe 1 to 5.

tis2or3 tcanbe2 tcanbe 3

25 (8021 In embodiments, the ¢CPP are of Formula (1) or (2), whereqcanbe i, 2, or3. gcanl or
Z.qecanbel. gcanbe 2 gcanbe 3. qcanbed
[0022] Tn embodiments, the ¢CPP are of Formulae (1) or {(2), where m' can be 1 10 3. m/ can he |

or2. mcanbe 0 mcanbel. m'canbe 2. m' canbe 3.
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{0023] In embodiments, the ¢cCPP are of Formulae (1) or (2), where m” can be 1 t0o 3. m” can be
Tor2 m"canbe O m"canbe 1. m” can be 2. m” can be 3.

[8024] In embodiments, the cCPP comprises the structure of Formula (2} or a protonated form
thersof’, wherem:

one of Ry, Ry, and Ry s H;

two of Ry, Ry, and R are -CHoPh

(V43

Ry and R are independenily H or an amino acid side chain;
AAg 18 an amino acid side chaing
qis1,2 3ord;
10 m' 5 an integer from O to 3; and
m" 15 an integer from O to 3.
[B8025] In embodiments, the cCPP comprises the structure of Formula {2} or a protonated form
thereof, wherein:
Ry, R, and R are -CH;Ph;
15 Ryand Re are imndependently H or an anuno acid side chain;
AA 1s an amino acid side chain;
qisl, 2 3ord
m' 15 an integer from O to 3; and
[8026] m" 13 an mteger from O to 3. In embodiments, the ¢CPP comprises the structure of Formula
20 {2) or a protonated form thereof, wheremn:
Rj, Ry, and R; are each mdependently a side chain of an amino acid comprising an aryl or
heteroarvl group;
at least one of Ry, Ry, and Rz are a side cham of naphthylalanine;
AAsc 15 an ammno acid side chaing
25  Ruyand R are independently H or an aming acid side chain of arginine, serine, histidine or
citrulline;
guisl, 2, 3or4
m’ 15 an integer from O to 3; and
[B8027] m" 13 an integer from O to 3.In embodiments, the ¢cCPP comprises the structure of Formula
30 {2) or a protonated form thereof, and Ry and Ry are independently H, or a side chain of arginine,

histidine, serine or citrulline. In embodiments, Rs and Re are in independently H, or a side chain
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of arginine, histidine, or serine. In embodiments, Ry 18 H In embodiments, Rs 1s a side chain of
arginine. In embodiments, Re 18 a side chamn of histidine. In embodiments, Ra 1s a side chain of
serine. In embodiments, Ry s a side chain of citrulline. In embodiments, Rq 15 H. In embodimenis,

Rs is a side chain of arginine. In embodiments, Rs s a side cham of histidine. In embodiments, Rs

5 isaside cham of serine. In embodiments, Rs 15 a side chain of citreline.
[8028] The cCPP of Formula {2) can comprise the structure of Formula (2-a) or Formula (11-b}:
Formula (2-a)
e " ot .f:':(}
o N, " i ,
10 . (2-b}, or a protonated form thereof,

wherein AAsc, Ry, Ry, Rs, Ry, Rs, m', and m” are as defined herem relative to Formula (2).

47



(V43

WO 2025/038902

PCT/US2024/042608

[0028] The ¢CPP of Formula (2} can comprise the structures of Formulae (2-al}, (2-b1}, (2-a2},

{2-b2), {2-a3), or (2-b3}:

Formudae (2-al}, (2-b1),

(2-q1

!

2), (2-b2), (2-a3), or (2-b3):

(2-a2);
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protonated form thereof, wherein AAge, m', andm” are as defined herein relative to Formula (2).
[8038] In embodiments, the ¢CPP of Formula (1} or {2} can mnclude those having one of the
following sequences: FGFGRGR, GIFGrGr; FIFGRGR; FGFGRRR; or FGFRRRR.

[8031] In embodiments, the ¢CPP of Formula (1} or {2} can mnclude those having one of the

following sequences: FGFGHGH or FGFSHSH.

(V43

[8032] In embodiments, the ¢CPP of Formula (1} or (2} can include those having one of the

following sequences: FIFSRSR or FGFSRSR

[B8033] In embodiments, the ¢CPP of Formula (1} or (2} can include those having one of the

following sequences: Ff-Nal-ReRy; FF-Nal-GrGr; FENal-GRGR; Ff-Nal-HrHr; or Ff-Nal-5¢Sr.
10 [0034] In embodiments, the ¢CPP of Formula (1} or {2) can comprise one of the following

sequences: FE-Nal-Crt-r-Cit-r; Ff-Nal-Re-Cit-r; Ff-Nal-Cit-rRr; or Ff-Nal-R-cit-R-cit.

[B035] In embodiments, the ¢CPP of Formula (1} or (2} can include those having one of the

following sequences: FGFGRGRQ, GIFGrGrQ; FIFGRGRQ; FGFGRRRQ; or FGFRRRRQ.

[6036] In embodiments, the ¢CPP of Formula (1) or (2} can include those having one of the
15 following sequences: FGFGHGHQ or FGFSHSHQ.

(0037} In embodiments, the ¢cCPP of Formula (1) or (2} can mclude those having one of the

following sequences: FIFSRSRQ or FGRSRSRQ.

[6038] In embodiments, the ¢CPP of Formula (1) or {2} can mclude those having one of the

following sequences: Ff-Nal-ReRrQ; FfNal-GrGe(3; Ff-Nal-GRGRQ; Ff-Nal-HrHr(Q; or Ff-Nal-
26 Sr&eQQ.

[8039] In embodiments, the ¢CPP of Formula (1) or {2) can comprise one of the following

sequences: Fi-Nal-Cit-r-Cit-r(Q; FRNal-Re-Cut-r(Q; FNal-Cit-rR1Q; or Ff-Nal-R-cut-R-cit-Q.

cCPP sequence

F-Nal-RRRQ | FRRRR-Nal-Q F-Nal-RRRRQK
F-Nal-RRRC | rRFR-Nal-RQ F-Nal-RRRRQC
F-Nal-RRRU | RR-Nal-FRRQ £-Nal-RrR/RQ
RRR-Nal-FQ | CRRRRFW( F-Nal-RRRRR(Q
RRRR-Nal-F | Ff-Nal-RiRrQ RRRR-Nal-FDQC

F-Nal-RRRR | FF-Nal-RRRRQ | F-Nal-RRR
F-nal-rRrRgq RFRFR-Nal-RQ  |FWRRR
FraltRiRQ | URRRRFWQ RRR-Nal-F
F-Nal-RRRRQ RRRWF
f.Nal-RiRrQ
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[RRFRNARO | | |
where Nal = L-naphthylalanine; nal = D-naphthyialanine; & = L-norleucine.

{6040} In embodiroents, the ¢CPP of Formula (1) or (2) can be selected from Ff-Nal-GrGr(3,
FIFGRGRQ; FGFGRGRY, GIFGrGrQ; FIFGRGRQ; FGFGRRR and FGFRRRRO.

8041} In embodiments, the ¢CPP of Formala (1} or {2) can be FAFARARQ.

[8042] In embodiments, the cCPP of Formula (1} or (2} can be FE-Nal-GrGrQ.

8043} In embodiments, the ¢CPP of Formula (1} or {2) can be selected from FIFGRGRQ,
FIFRRRRG, FIFRRrQ, e or FIFRReQ.

[8044] In embodiments, the ¢cCPP of Formula (1} or (2) can be FG-Nal-GRGR(.

[B8045] In embodiments, the cCPP of Formula (1} or (2) can be selected from FGFGRGRQ,
fGIGrGr(Q, fGIGrGrQ, FGFGRGRG, FGFGRG, £Glrrrr(3, FGFRRRERQ, or FGFRRRRG.

{0046} In embodiments, the cCPP of Formula (I} or (H} can be selected from FFFRRRR(,
FFFGRRRQ, FFFRGRRQ, FFFRRGRQ, FFFRRRGQ, GFFRRRRQ, or FFGRRRRQ.

{00647 In embodiments, the cCPP of Formula (I} or (I} can be FFFRRRRQ.

{0048} In embodiments, the ¢CPP of Formula (1) or (I1) can be FFFGRRRQ.

{0049} In embodiments, the cCPP of Formula (I} or (I} can be FFFRGRR(.

{0058} In embodiments, the ¢CPP of Formula (1) or (I1) can be FFFRRGRQ.

{00651} In embodiments, the cCPP of Formula (I} or (I} can be FFFRRRG(.

10032} 1o embodiments, the ¢CPP of Forroula (1) or (IT) can be GFFRRRRQ.

{8053} In embodiments, the cCPP of Formua (I} or (i} can be FFGRRRRQ.

[0034] 1o emboduments, the ¢CPP of Forroula (1) or (II) can be selected from Nal-G-Nal-GRGRQ;
FGFKRKRGQ; FGFRRRR(; FIGFRRRR(; or FGFRRGRRQ.

{8033} In embodiments, the ¢CPP of Formula (8 or (I1) can be Nal-G-Nal-GRGRQ.

{0056} In embodiruents, the ¢CPP of Formula (I} or (II) can be FGFKREKRQ.

10037} 1o embodiments, the ¢CPP of Forrula (1) or (IT) can be FGFRRRRQ.

{0058] In embodiments, the ¢cCPP of Formula (I} or (I} can be FFGFRRRR(}.

[0639] In emnbodiments, the ¢CPP of Formula (1) or (I} can be FGFRRGRRQ.

[0068] In embodirments, the ¢CPP of Formula (I} or (HI} can be selected from RGRGRGR;
FFFGRGRQ;, FGFRRRRQ, FGFRGRGO, FRGRGRGQ, FRFGRGRQ;, FRFRFRFG,
FGFLRLR, or FGFVRVRQ.

{8661} In embodiments, the cCPP of Formuda (I} or (1} can be RGRGRGRQ.
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[0062] In embodiments, the ¢CPP of Formuala (1) or (JI) can be FFFGRGRQ.

[0863] In emnbodiments, the ¢CPP of Formula (1) or (I} can be FGFRRRRQ.

{0064] In embodiments, the cCPP of Formula (1) or (II) can be FGFRGRGG.

{0863} In embodiments, the ¢CPP of Formula (1) or (I} can be FRGRGRGQ.

{0066] In embodiments, the cCPP of Formula (1) or (II) can be FRFGRGRQ.

{8667} In embodiments, the cCPP of Formmuda (I} or (I} can be FRFRFRFG.

{0068] In embodiments, the ¢cCPP of Formula (I} or (II) can be FGFLRLR{Q.

[8069] In embodiments, the cCPP of Formula (I} or (I} can be FGFVRVRQ. In embodiments,
the ¢cCPP of Formula (1) or (2) can be FGWRGRG.

10 [0078] In embodiments, the ¢CPP of Formula (1) or (2} can be fFRGRQ.

(V43

[8071] The cCPP of Formula (2} can have the structure of Formula (H-¢):

Formula (2-cj:

s \2\‘
Looon
o i © -
5 \' ﬁ HkE - AN
ﬁ H 0. WM N
Ny o
MU NH . }:. L
Q= -
-~ M BN . ’\ \/\ Pt
ﬁs ?17“ \ E"«l\ R-‘& g
& ,-v\‘, 0
JE
N NH
MM
\n
NM,

(Z—C% ora pmmﬂa‘ted form ‘tbere@f,
Wherein Rb; R@ R m'’, m” and AASC are as deﬁned her ein.
b 3 2

15 [8872] The ¢CPP of Formuia (2} can have the structure of Formula (2-d).
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Formula (2-d)

. N
H?‘g ’:I:_'_;"j
NH, {2-d), or a protonated form thereof,
wherein R4, R, g, m'", m”, and AAsc are as defined hereimn.

[6073] The ¢CPP of Formula (2) can have the structure of Formula (2-e}:

S Formula (2-ek:

Y
o | o
aas N R?
- ;, § H &E \/
Ffﬁﬂ; o~ NH \; JQ
Ml N :\ | H?ﬂé\r‘
H o N I
Q ::'.‘.*"\’ H H E}% ’ \{Q :—:‘.‘-c"!
R 12 8 ',A‘; . "
S
g 5, ©
P
O NH
HN i’:;‘:{"‘
NH,

(2~e), or a protonated form thereof,
wherein: Ro, Ry, Rg, m', m”, and AAsc are as defined herein, In embodiments, Ry is H

[8074] In embodiments, the ¢cCPP can be of the Formula (3):
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Formuda (3):

R' O
WX ’ g L \' )
A/ }&W&/ ‘{‘\,}n" e
v\\‘ H ] 7 o - Q
; HoY
Q S &H 5‘"%% . ﬁs
R7” ks
wﬁ - H?:é \\{3\\
o, ™ I8 oy
O e N R
1 — RS
R § ‘g Y H Q
© RS {3), or a protonated form thereof,
whergin:

Ry, Ry, and Ry can each independently be H or an amino acid residue having a side chain
S5 comprising an aryl or heteroary! group;

at least two of Ry, Ry, and Ry is an arvl or hetercaryl side chain of an amino acid;
Ra, Rs, R, and Ry are independently H or an amino acid side chain;
at least two of Ry, Rs, Rs, and Ryare independently a side chain of arginine;
AAscis an ammo acid side chain;

10 n'isCorl;and
gisl,2 3 ord
[8075] 1n embodiments, the ¢CPP 15 of Formula (3) where at least one of Ry, Ro, or Ra s H. In
embodiments, the amino acid residue having a side chain comprising an aryl or heteroaryl group
is phenylalanine, homophenvialanine, or 2-naphthylalanine In embodiments, the ¢CPP 15 of

15 Formula (3} where at least two of Ry, Rs, Ry, or Ry are each independently an amino acid residue
having a side chain comprising a charged group. In embodiuents, the anune acid restdue baving
a side chain comprising a charged group is arginine. In embodiments, the ¢CPP 15 of Formula (3)
where g 18 1.

[0076] In embodiments, the cCPP is of Formula (3) where n™ is 1, where Rs and Ry are a side

)
)

chain of arginine. In embodiments, the ¢CPP is of Formula (3) where n™ 15 1, wherein the aryl or
heteroaryl group i1s phenyialanine, beta-homophenylalamune, or 2-naphthyialanine, and where at
least two of R4, Rs, Rs and Ry are the side chain of arginine. In embodiments, the ¢CPP 15 of

Formula {3) where n™ is 1, where Ry, Rs, Rs and Ry are the side chain of arginine. In embodiments,
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the ¢CPP is of Formula (3) where 8~ is 1, where Rs and Ry are the side chain of arginine, and Ra
and Rg are H.
[8077] In embodiments, the cCPP is of Formula (3} where at least one of Ry, Rs, Re, or Ry 1s the

amino acid side chain of serine or histidine. In embodiments the ¢CPP 15 of Formula (3} where at

(V43

least two of Ra, Rs, Rs, or Ry are, independently, the amuino acid side chain of serine, citrulline, or
histidine. In embodiments the ¢cCPP is of Formula (3} where at least three of Ry, Rs, Ry, or Ry are,
independently, the amino acid side chain of serine or histidine. In embodiments the ¢cCPP 15 of
Formula (3} where at least four of Ry, Rs, Re, or Ry are, independently, the amino acid side chain
of serine or histidine.
10 [0078] In embodiments of the cCPP of Formula (3):
at least two of Ry, Ro, and Rs are independently a side chain of phenylalanine, or 2-
naphthylalanine;
at least two of Ry, Rs, Rs, or Ry are independently a side chain of arginine;
at least two of Ry, Rs, Re, or Ry are independently H, or a side chain of arginine, serine, citrulline,
15 or histidine;
AAsc 1s an amino acid side chaing
a*is O or 1; and
gis 1.
[8079] In embodiments, the ¢CPP 1s of Formula (3), where two of Ry, Rs, Rs, or Ry are a side chain
20 of serime. In embodiments, the ¢CPP 15 of Formula (3), where two of Ry, Rs, Rs, or Ry are a side
chaimn of histidine. In embodumnents, the ¢CPP 15 of Formula (3), where two of R4, Rs, Rs, or Ry are
a side chain of citrulline. In embodirents, the ¢CPP 15 of Formula (3), where two of Ry, Rs, R, or
Ry are independently, H.
[6080] In embodiments, the ¢cCPP 15 of Formula (3) wherein
25 atleast two of Ry, Ry, and Rs are a side chain of phenvialanine or naphthylalanine;
at least two of Ry, Rs, Re, or Ry are a side chain of arginine;
at least two of Ry, Rs, Rs, or Ry are independently H, or a side chain of an uncharged non-aryl
amino acid selected from histidine, threonine, serine, leucine, isoleucine, valine,
neopentylglycine, alanine, homoalamne, homoserime, 3-{(4-thuazolyli-alanine, 3-(4-Ruranyl}-
30 alamine, citrulline, and 3-(4-thienyl}-alanine;

AAsc 1s an amino acid side chaing
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ntis O or 1;and
gis i
[8081] In embodiments, the ¢cCPP is of Formula (3} wherein:

at least two of Ry, R2, and R are independently a side chain of phenylalanme or naphthylalanine;

(V43

at least two of Ry, Rs, Rs, or Ry are a side chain of arginine;

at least two of Ry, Rs, Re, or Ry are independently a side chain of serine, ciirelline or histidine;

AAsc 15 an amino acid side chain;

™ is O or 1; and

qis 1.

10 [0082] In embodiments, the cCPP is of Formula (3), wherein at least one of Ry, Ro, or Rs s H In
embodiments, the ¢cCPP 15 of Formula (3), wherein at least one of Ry, Rz, or Rais a side chain of
phenylalanine. In embodiments, the cCPP 15 of Formula (3}, wherein at least two of Ry, R, or B3
are a side chain of phenylalanine In embodiments, the ¢cCPP is of Formula (3}, wherein at least
one of Ry, Ry, or Rats a side chain of 2Z-naphthylalanine.

15 [8083] In embodiments, the ¢cCPP 15 of Formula (3}, wherein at least two of Ry, Rs, Re, ot Ry are
mdependently a side chain of serine, citrulline or histidine.

[0084] In embodiments, the cCPP 15 of Formula (3), wherein at least one of R4, Rs, Re, or Ry are
independently an uncharged, non-aryl side chain of an amino acid. In embodiments, at least two
of R4, Rs, Rs, or Ry are independently side chains of an uncharged non-aryl amino acid {e.g,

20 hustidine, citrulline, threonine, serine, leucine, isoleucine, vahne, neopentviglycine, alamne,
homoalanine, homoserine, 3-(4-thiazolyl)-alanine, 3~(d-furanvl}-alamine, and 3-{4-thienyl}-
alarune). In embodiments, the ¢CPP s of Formula (3}, , wherein at least two of R4, Rs, Re, or Ryare
mdependently side chains of an uncharged non-ary! amino acid selected from histidine, cirulbine,
threonine, setine, leucine, 1soleucine, valine, neopentylglyeine, alanine, homoalanine, homoserine,

25 3-{4-thiazolyly-alammne, 3-(4-furanyly-alamine, and 3-{4-thienyl}-alanine. In embodiments, the
PP 1s of Formula (3), wheremn at least two of Ry, Rs, Re, or Ryare mdependently side chams of
an uncharged non-aryl amino acid selected from histidine, aitrulline, and serine.

[8085] In embodiments, the ¢CPP 15 of Formula {3), wheremn at least one of Ry, Rs, R, or Ry 13,
mdependently, H In embodiments, the ¢CPP 1s of Formula (3}, wherein two of Ry, Rs, Rs, or

30 Ryare, independently, H.

[8086] In embodiments, the ¢CPP can be of Formula (3}, wheremn:
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Ri, Ro, and Ra can each independently be H or an amuno acid residue having a side chain
comprising an aryl or heteroary! group;

at least two of Ry, Ry, and Ry are phenyialanine;

Ra, Rs, R, Ryare independently H or an amino acid side chain;

two of Ry, Rs, R, Ryare independently a side chain of arginine;

AAscis an ammo acid side chain;

2" is O or 1; and

gisl, 2, 3 ord

[8087] In embodiments, the cCPP 15 of Formula (3) where at least one of Ry, R, or Rs are,
mdependently, H. In embodiments, the ¢CPP 15 of Formula (3} where at least one of Ry, Ry, and
R: are, independently, an amino acid residue having a side chain comprising an aryl or heteroaryl
eroup. In embodiments, the amino acid residue having a side chain comprising an arvi or hetercaryl
group 1s phenylalanine, P-homophenylalanine, or 2-naphthylalanine. In embodiments, the ¢CPP s
of Formula (3) where at least two of Ry, Re are each mdependently an amino acid residue having
a side chain comprising a charged group. In embodiments, the anuno acid residue having a side
chain comprising a charged group is arginine. In embodiments, the cCPP s of Formula (3) where
qis 1.

[0088] In embodiments, the cCPP is of Formula (3) where n™ is I and where Rs and Ry are a side
chain of arginine. In embodiments, the cCPP is of Formula {3) where n™ is 1, wherein the aryl or
heteroaryl group is phenylalanine, b-homophenvialanine, or 2-naphthylalanine, and where at least
two of Ry, Rs, Rs and Ry are the side chain of arginine. In embodiments, the ¢CPP is of Formula
(3) where n* is 1, where Ry, Rs, Re and Ry are the side chain of arginine. In embodiments, the
cCPP is of Formula (3) where n* is 1, where Rs and Ry are the side chain of arginine, and Ryand
Rs are H. In embodiments, the ¢CPP 1s of Formula (3) where at least one of Ry, Rs (if present), Rs,
or Ry (it presenty are H or the anmivo acid side chain of serine, cirulline, or histidine. Tn
embodiments the cCPP 1s of Formula (3} where at least two of Ry, Rs (if present), Rs, or Ry (if
present) are, independently, H or the amino acid side chain of serine or histidine. To embodiments
the ¢cCPP 15 of Formula (3} where at least three of Rs, Rs, Re, or Ry are, independently, H or the
aming acid side chain of serine, citrulling, or histidine, In embodiments the ¢CPP 15 of Formula
{(3) where at least four of Ry, Rs, R, or Ry are, independently, H or the amino acid side chain of

sering, citrulling, or hustidine.
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[0089] In embodiments of the cCPP of Formula (3 at least two of Ry, Ra, and Ry are
mdependently a side chain of phenylalanine, b-homophenylalanine, or 2-naphthylalanine; at least
two of Ry, Rs, R, or Ry are independently a side chain of arginine; at feast two of Ry, Rs, Rs, or Ry

are mdependently H or a side chain of arginine, serine, citrulline, or histidine; AAsc 18 an amino

(V43

acid side chain; n™ s O or T; and g is 1. It is understood that n* is 1 when R; i3 a side chain of b-
homophenylalanine.
[8090] In embodiments of the cUPP of Formula (3} at least two of Ri, Rz, and R: are
mdependently a side chain of phenylalanine, or 2-naphthylalanine; Ry and Rs are each
mdependently H or a side chain of arginine, sering, citrulline or histidine; Rs and Ry are a side
10 chain of arginine; AAsc is an amino acid side chain; n* is0or 1;and qis L.
[8091] In embodiments, the ¢cCPP 1s of Formula (3}, where two of Ry, Rs (if present), Re, or Ry (if
present} are independently a side chain of serine. In embodiments, the cCPP is of Formula (3},
where two of Ry, Rs (if present), Rs, or Ry (if present) are independently a side chain of histidine.
In embodiments, the cCPP 1s of Formula (3}, where two of Ry, Rs (if present), Rs, or Ry (if present)
15 are ndependently, H.
[6092] In embodiments, the cCPP 1s of Formula (3) wherein: at least two of Ry, R, and Rs are
mndependently a side chain of phenvialanine, beta-homophenylalanine, or naphthylalanine; at least
two of Ry, Rs, Rs, or Ry are independently a side chain of arginine; at least two of Ry, Rs, Re, or R
are independently H or a side chain of an uncharged novn-aryi anuno acid selected from hustidine,
2G threonine, serine, citrulling, leucine, isoleucine, valine, neopentylglyeine, alanine, homoalamne,
homoserme, 3-(4-thuazolyl)-alanine, 3-(4-turanyl}-alanine, and 3-{4-thienyl}-alanine, AAsc s an
anmine acid side chain; w515 O or 1 and qis 1. Tt is understood that o™ is 1 when Ry 15 a side chain
of b-homophenylalanine,
[6093] In embodiments, the cCPP 15 of Formula (3) wherein: at least two of Ry, Ry, and Rs are
25  independently a side chawn of phenylalanine, 2-naphthyialanmine, or b-homophenyialanine; Rsand
Rs are independently H or a side chain of an uncharged non-aryl amimo acid selected from
histidine, threomine, serine, citrulline, leucime, wsoleucine, valine, neopentyiglycimne, alanine,
homoalanine, homoserine, 3-(4-thazolyl}-alanine, 3-(4-furanyl}-alanine, and 3-{4-thienyl)-
alanine;, Rs and Ry are a side chain of arginine; AAscis an amino acid side chain; n™ is O or 1; and

30 gis 1. B is understood that n is T when Ry is a side chain of b-homophenylalanine.

57



WO 2025/038902 PCT/US2024/042608

[8094] In embodiments, the cCUPP 13 of Formula (3) wheremn: at least two of Ry, Ry, and Rs are
mdependently a side chain of phenylalanine, b-homophenylalanine, or 2-naphthylalanine; at least
two of Ry, Rs, R, or Ry are independently a side chain of arginine; at feast two of Ry, Rs, Rs, or Ry

are mdependently a side chain of serine, citraliine or histidime; AAgc 15 an amuine acid side chain;

(V43

n* 18 Gor 1;and g is 1. ftis understood that n™ is 1 when Ry is a side chain of b-homophenylalanine.
[B8095] In embodiments, the cCPP 15 of Formula (3) wherein: at least two of Ry, R, and Rs are
independently a side chain of phenylalanine, beta-homophenylalanine, or naphihylalanine; R4 and
Ry are independently a side chain of serine, ciiruliine or histidine; Rs and Ry are a side chain of
arginine, AAsc is an amino acid side chain; n* is 0 or 1; and q is 1. It is understood that n™ is 1
10 when Ry is a side chain of b-homophenvlalanine.
[8096] 1n embodiments, the cCPP is of Formula (3), wherein at least one of Ry, Rp, and Ry s H
In embodiments, the ¢CPP 1s of Formula (3}, wherein at least one of Ri, Ro, and Rs 15 a side chain
of phenvlalanine. In embodiments, the CPP 15 of Formula (3), wherein at least two of Ry, Ry, and
R; are a side chain of phenylalanine. In embodiments, the CPP is of Formula (3), wherein two of
15 Ry, Ry, and R; are a side chamn of phenylalamine. In embodiments, the CPP 5 of Formula (3),
wherein three of Ry, Re, and Rs are a side chain of phenylalanine. In embodiments, the ¢cCPP 15 of
the general Formula (3), wherein one of Ry, Ry, and Rs 1s a side chain of naphthylalanine.
[6097] In embodiments, the ¢CPP is of Formula (3), wherein at least two of Ry, Rs, Rs, or Ry are
mndependently a side chain of serine or histidine. In embodiments, the ¢CPP 15 of the general
20 Formula (3), wherein Rs and Re are independently H, or a side chain of serine, citrulline or
histidine. In embodunents, the ¢CPP s of Formula (3}, wherein Ry and Ry are the side chamn of
serine. In embodiments, the ¢CPP s of Formula (3), wherein Rq and R are the side chan of
histidine. In embodiments, the ¢cCPP s of Formula (3}, wherein Ry and Ry are the side chain of
citrulline. To embodiments, the ¢CPP s of Formula (3}, wherein Rq and Rg are H. In embodiments,
25  the ¢CPP 15 of Formula (3}, wherein Rs and Ry are a side chain of arginine.
[8098] In embodiments, the ¢CPP 1s of Formula (3), wherein at least one of Ry, Rs (3f present}, Re,
Ry (if present} are mdependently an uncharged, non-aryl side chain of an amino acid. In
embodiments, the ¢CPP is of Formula (3}, wherem at least two of Ry, Rs (of present}, Ry, Ry (of
present} are independently side chamns of an uncharged non-aryl aming acid {(e.g., histidine,
30 threonine, serine, citrulling, leucineg, 1soleucing, valine, neopentylglycine, alaning, homoalanine,

homoserine, 3-{(4-thiazolyi}-alanine, 3-(4-furanyl}-alanine, and 3-(4-thienvi}-alanine). In
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embodiments, the ¢CPP 1s of Formula (3}, wherem at least two of Ry, Rs (of present}, Re, Ry (of
present} are mdependently side chains of an uncharged non-aryl amino acid selected from
histidine, threoning, serine, leucine, isoleucine, valing, neopentylglycine, alanine, homoalanine,

homoserie, 3-{4d-thiazolylj-alanine, 3-(4-furanvij-alanme, and 3-(4-thienyli-alanive. In

(V43

embodiments, the CPP is of Formula {3), wherein at least two of Ry, Rs (if present), R, Ry (if
present} are independently side chains of an uncharged non-ary!l amino acid selected from histidine
and serine. In embodiments, the cCPP is of Formula (3}, wherein Rs and Ry are a side chamn of
arginine.
[8099] In embodiments, the ¢CPP is of Formula {3), wherein at least one of Ry, Rs, R, or Ry 15,
10 mdependently, H. In embodiments, the ¢CPP 1s of Formula (3), wherein two of Ry, Rs, Rs, or Ry
are, independently, H. In embodiments, the cCPP is of Formula (3}, wherein at least one of Ry or
Rs 15, independently, H. In embodiments, the ¢CPP 1s of Formula (3}, wherein Rsand Rsare H. In
embodiments, the ¢CPP 1s of Formula (3}, wherein Rs and Ry are a side chain of arginine.
[6180] In embodiments, compounds are provided that include a cCPP having from 6 to 10 amino
1S acids, wherein at least two amino acids of the ¢CPP are charged anuno acids, at least two amino
acids of the ¢cCPP are aryl or hetercaryl hydrophobic amino acids and at least two amine acids of
the ¢CPP are uncharged, non-aryl amino acids. In embodiments, at least two charged amino acids
of the ¢CPP are arginune. In embodiments, at least two aryl or beteroaryl, hydrophobic avunoe acids
of the ¢CPP are phenylalanine, naphthylalanine (3-naphth-2-yl-alamine), b-homophenylalamine, or
2¢ a combmnation thereof. In embodiments, at least two uncharged, non-aryl armnino acids of the ¢CPP
are glycine. In embodiments, two of the uncharged amino acids are serine, citrulhine, histidine, or
a combnation thereof.
{6101} In embodiments, the ¢cCPP of Formula (3) can include those having one of the following
sequences: hFf-Nal-GrGr; bhF-F-Nal-SRSR; bhF-F-Nal-GRGR; bhF-F-Nal-HRHR; bhF-{-Nali-
25 (rGr;, bhF-£-Nal-SRSR; bhF-f-Nal-5rSr or bhFf-Nal-HrHr (where bhF — b-homophenvlalaning;
hFf — homophenylalanmne}.
{6102} In embodiments, the ¢cCPP of Formula (3) can include those having one of the following
sequences: hFENal-Gr(GrQ; bhF-F-Nal-SRSRZ, bhF-F-Nal-GRGRG,; bhF-F-Nal-HRHR(; bhF-
f-Nal-GrGrQ;, bhF-f-Nal-SRSRQ; bhF-f-Nal-5rSrQ or bhFf-Nal-HrHrQ (where bhF - b-

30 homophenylalanine; hFf — homophenylalaning).
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[8183] In embodiments, the ¢CPP of Formula (3} can include those having one of the following
sequences. hF{~Nal-GrGr; bhF-F-Nal-SRSR; bhF-F-Nal-GRGR; bhF-F-Nal-HRHR,; bhF-{-Nal-
Gr(or, bhF-f-Nal-SRSR; bhF-f-Nal-8rSr or bhF{-Nal-HrHr {where bhF - beta-homophenylalanine;
hFf — homophenylalanine).

[8184] In embodiments, the cCPP of Formula (3) can include those having one of the following
sequences: hFf-Nal-GrGrQ; BhF-F-Nal-SRSR(Q; BhF-F-Nal-GRGRQ; BhF-F-Nal-HRHR(Q; phF-
£-Nal-GrGr(, BhF-f-Nal-SRSRQ, BhF-£-Nal-Sr8rQ or BhFf-Nal-HrHr Q.

Linker

[6105] The FEV can include one or more linker arms. The linker can link a cargo to the ¢CPP.
The linker can link an EP to the ¢CPP. The linker can be attached to the side chain of an amino
acid of the ¢CPP, and the cargo can be attached at a suitable position on the linker.

[0186] The linker can be any appropriate motety which can conjugate a ¢CPP to one or more
additional moieties, e.g., an exocyclic peptide (EP) and/or a cargo. Prior to conjugation {e.g,, to
the ¢CPP and/or one or more additional moieties), the linker has two or more functional groups,
each of which 5 independently capable of forming a covalent bond (e g., to the cCPP and/or one
or more additional moteties). If the cargo 1s an oligonucleotide, the linker can be covalently
bound to the 5" end of the cargo or the 3" end of the oligonucleotide cargo. The hinker can be
covalently bound to the 5' end of the chigonucieotide cargo. The linker can be covalently bound
to the 3' end of the oligonucleotide cargo. If the cargo 1s a peptide, the linker can be covalently
bound to the N-terroinus or the C-terminus of the peptide cargo. The linker can be covalently
bound to the backbone (e.g., somewhere in the middle and not at a terrmunus or termuni) of the
oligonucleotide or peptide cargo. The linker can be any appropriate moiety that conjugates a
PP described herein {0 a therapeutic moiety such as an oligonucleotide, peptide or small
molecule.

[8187] The hinker can be covalently bound to cargo at any suitable location on the cargo. The
linker can be covalently bound to the 3' end of oligonucleotide cargo or the 5' end of an
oligonucleotide cargo. The hinker can be covalently bound to the N-terminus or the C-terminus
of a peptide cargo. The linker can be covalently bound to the backbone of an oligonucleotide or a

peptide cargo. The linker can be covalently bound to the cargo via a bonding group M.
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0108} The linker can be bound to the side chain of an amino acid {AAg) on the ¢CPP,
meluding for example, aspartic acid, glutamic acid, glutamine, asparagine, or lysine, ora
modified side chain of ghitamine or asparagine {e.g., a reduced side chain having an amino
group). The linker can be bound to the side chain of lysine on the ¢CPP.

{8189} In embodiments, the linker can include one or more polyethylene glycel (PEG)
components. Each (PEG} component can have, for example, from O to 12 repeat (PEG) units. A
(PEG) unit refers to the group -(CHCH2O)- which can be repeated any number of times. In
embodiments, a linker can include 1 (PEG) component. In embodiments, a linker can include 2
(PEG) components. In embodiments, a linker can mclude 3 (PEG} components. In embodiments,
a linker can include 4 (PEG) components. In embodiments, a linker can include S (PEG)
components. In embodiments, the number of repeat {PEG} units in each (PEG) component
present i a linker can be the same number of repeat (PEG) units or can be different numbers of
repeat (PEG) units. In embodiments, a hinker can include multiple (PEG) components, where
multiple (PEG) components can be separated by other moteties, such as one or more amino acid
{AA) components and/or one or more hydrophobic components (X).

{0116} The linker can include one or more ammo acid components {AA)a", (AAW, and (AAD",
which indicate an amino acid component comprising anuno acid sequences of length a’, b, or b”
For example, when a’ 13 2, {AA)a" 18 an anuno acid component of two amino acid resudues that are
the same or different. In embodiments, where a linker arm includes more than one amino acid
{AA) component{e.g., (AAja, (AAW, and (AA)b"), the amino acid residue or sequence of anuno
acid residues in each armino acid { AA) component can be the same or different.

(0111} While not wishing to be bound by theory, it 1s believed that the linkers can mfluence
efficacy and tolerability of the resultant construct, for example to increase efficacy. In
emboduments, efficacy s increased without decreasing tolerability. In embodiments, one or more
hydrophobic components (X} are added to a hinker of the EEV. In embodiments, the length of the
finker can be varied. The linker length can mfluence efficacy and tolerabnlity. In some insiances,
as hinker length decreases, efficacy inereases and tolerability decreases; and as hinker length
mereases, efficacy decreases and tolerability increases. In embodiments, increasing
hydrophobicity of the linker can increase efficacy. In embodiments, the linker can mclude an
amino acid component (AAja’, wherein a’ 1s an integer from 0-12, an amino acid component

{AAYW, wherein b’ 15 an integer from 0-12, an amino acid component {AAY”, wherein b' is an
X 2 & b
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mteger from 0-12, a polvethylene glveol (PEGIK' component, wherein X' is an integer from 0-12,
a polyvethylene glycol (PEG)2 component, wherein 27 1s an integer from 0-12, a polyethylene
glveol (PEG)2” component, wherein 21s an integer from 0-12, one or more hydrophobic
components {e.g., X%, X%, etc.), or a combination thereof

[6112] A hydrophobic component X can be added at one or more positions on the linker. For
example, X can be present in a linker between the CPP and EP; or in a linker between the CPP
and the carge. In embodiments, X can be the bonding group between the CPP and EP. In
embodiments, X is not the bonding group between the CPP and EP. In embodiments, X can be
the bonding group between the CPP and cargo. In embodiments, X is not the bonding group
between the CPP and cargo. X can form part of the backbone of the linker between the CPP and
EP. X can form part of the backbone of the linker between the CPP and carge. X can be
appended to the linker. X can be appended to the side chain of a lysine residue in the hinker. X
can be appended to the linker between the CPP and EP. X can be appended to the linker between
the CPP and cargo.

[8113] In embodiments, the hydrophobic component (X)) in the linker can be aliphatic, alkene,
alkyne, aromatic {e g., carbocyclic or hetercaromatic}, or a combination of aliphatic and
aromatic.

[6114] X can be a D or L amino acid residue with a hydrophobic side chain. X can be a naturally
occurring or a non-naturally oceurring amino acid residue with a hydrophobic side chamn. X can
be an anuno acud residue with an aromatic side chain. X can be an amino acid residue with a
heteroaromatics side chain. X can be selected from phenvlalanine, 3-(4' 4-biphenyi)-L-alanine,
tryptophan, tyrosine, valine, isoleucine, leucine, or histidine, or a combination thereof X can be
Z-naphtylalanine. X can be Nal. X can be d-Nal (nal}. X can be 3-(4' 4-biphenylj-L-alanine. X can
be Bip. X can be D-Bip (bip). X can be a U4-CR alkyl hydrocarbon. X can be a Co alkyl
hydrocarbon.

[8115] In embodiments, the hydrophobic component X comprises an optionally substituted alkyl
group. The alkyl group can comprise a branched alky! group. In embodiments, the atkyl group
comprises a double bond. In embodiments, the alkyl group comprises an ethyl or propyl group.
In embodiment, the altkyl group 1s a butyl, pentyl, or hexyl group. In embodiment, the alkyl
group 18 ~CHo{CH ) CHo -, CHa(CHL ) CHy-, CEHC{CH L CH -, CHa{(CHR ). CHoNH-,
CHC(CH ) CHoNHS CHa{(CH2L.CO-, CH(CH 3 CHoO-, CHR(CH L CHLS-, -
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CHo{ CH2) CHoSH-, -OC(CHL ) CHo-, -OC{CH)WCHONH-, -OC{CH).CO-, ~-OC(CH23.CH0-, -
OC(CHL ) CH:S-, -FNC(CH)wCHo-, -HINC(CH)WCHNH-, -HNC(CHCO-, -
HNC{CH: 3. CH2 OG-, -HNC(CH)oCH:S -, -OCH{CH2 3. CHy-, ~OCH; {CH2 ). CHoNH-, -

OCH; (CH2).CO-, -OCH, (CH)CHRO-, -OCH{(CH, ) CHLS-, NH(CH2)oCHe-, SH{CH),CHo-,
or Na=C{OY HA{CHJ{Ha-, group, wherein “n” is 4-34, inclusive.

[8116] In embodiments, the hydrophobic component X can be an optionally substituted aromatic
group. Aromatic groups can be carbocyclic heteroaromatic, monocychic, bicyclic or polyeyclic.
Carbocyclic aryl groups include benzene, naphthalene, phenanthrene, phencl, aniline, anthracene
and the like Hetercaryl groups include, for example, pyrrole, furan, thiophene, imidazole,
oxazole, thiazole, triazole, pyrazole, pyridine, pyrazine, pyridazine and pyrimidine, and the like
[0117] In embodiments, the hydrophobic component X may comprise one or more hydrophobic
amino acid residues. The amino acid residues can be I or L. The amino acid residues can be natural
hydrophobic amino acid or non-natural hydrophobic amino acid. In embodiments, the hydrophobic
amino acid residues comprise a substituted or unsubstituted alkyl, alkenyl, alkynyl, arvl or aralkyl
stde chain wherein the alkyl, alkenyl and alkynyl side chain mcludes at most one heteroatom for
every six carbon atoms. X can be a Db or L amine acid residue with a hydrophobic side chain. X
can be a naturally occurring or a non-naturally occurring amuno acid residue with a hydrophobic
side chain. X can be an amno acid residue with an aromatic side chain. X can be an anuno acid
residue with a heteroaromatic side chain. The hydrophobic component X can comprise an amino
acid residue with a hydrophobic side chain can be selected from valine, proline, alanine, leucine,
isoleucine, phenylalanine, cysteine, glycine, histidine, and methionine and tryptophan. The amino
acid restdue with a hydrophobic side chain can be selected from the group consisting of glycine,
phenylglyeine, alamine, valine, leucine, isolescine, norleucine, phenvialanime, tryptophan,
naphthylalanine, prohine, and combinations thereof, wherein the aromatic side chains on
phenylglyeine, phenylalanine, tryptophan, or naphthylalanine are each optionally substituted. The
amino acid residue with a hydrophobic side chain can be naphthylalanine, lysine-naphtylalanine,
hiphenylalanine, or lysine-biphenyialanine. X can be an aliphatic hydrocarbon X can be a Co-Ciz
aliphatic hydrocarbon. X can be a iUz aliphatic hydrocarbon. X can be a O aliphatic
hydrocarbon. X can be selected from phenylalanine, 3-(4' 4-biphenyi}-L-alanine, tryptophan,

tyrosing, valine, isoleucine, leucine, or histidine, or a combination thereof. X can be amino acid
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selected from tryptophan, tyrosine, 1soleucine, leucing, histiding, phenvialanine, or a combination
thereof.

[8118] X can be 2-naphthvialanine. X can be Nal. X can be d-Nal {nal}. X can be 3-{(4' 4-
biphenyl}-L-alanine (Bip). X can be 3-(4' 4-bipheny)-D-alanine (d-Bip or bip}.

[8119] In embodiments, the hydrophobic component X can include aming acid subunits that
have been modified. For example, the amino termmal or carboxy terminal aming acid subunit
may be modified. Such modifications inchide caping the amino terminus or the carboxy terminus
with a group making the amino acid subunit more hydrophobic. For example, the amino terminus
may be capped with an acyl group {e.2., acetyl, benzovl, or stearoy! motety). For example, the
amino terminus of the of the modified amino acid subunit can be depicted as follows:

2

O

/‘ r{_{l l\\ \ -~ \t/\;/

# . OrF

[6128] In embodiments, X can be appended to the backbone of the linker via lysine ora
SH(CHz)nCHQ" , OF NrC(O)CHz(CHz)nCHzﬂ

{6121} In embodiments, the size of an aromatic or hetercaromatic group present in the
hydrophobic component X may be selected to improve cytosolic delivery efficiency of the
Cargo. While not wishing to be bound by theory, it 15 believed that the presence of a
hydrophobic component X 1o the hinker of the EEV may improve cytosolic delivery efficiency of
the Cargo as compared to an otherwise identical EEV that does not include the hydrophobic
comaponent X,

[6122] The linker can comprise hydrocarbon linker,

[8123] The linker can comprise a cleavage site. The cleavage site can be a disulfide, or caspase-
cleavage site {e.g., Val-Cit-PAB().

[#824] The linker can comprise: (1) one or more D or L aming acids, each of which 15 optionally
substituted; (i1} one or more -{(R"J-R?})i’- subunits, wherein each of R'and R?, at each instance,
are independently selected from alkylene, each J is independently C, NR®, -NR*C{0}-, 8, and O,
wheretn R7 is independently selected from H, alkyl, alkenyl, alkynyl, carboeyelyl, and
heterocyclyvl, each of which is optionally substituted, and 1* 1s an integer from 1 to 50,

[8125] The hinker can comprise one or more I3 or L amino acids and/or -(OCHCHz -1 18 an

mteger from O to 60; or combinations thereof. 1 can be an integer from Otol2. 1canbe (, 2,4, 8

64



WO 2025/038902 PCT/US2024/042608

or 12 1canbe G 1canbe 2 1canbe 4 1can be 8 1can be 12, “-(OCHCH ) can also be
referred to as polvethylene glycol (PEG).
[8126] The linker can comprise one or more aming acids. The linker can comprise one or more

arno acid components {AA), (AA, and/or (AAYD” comprising from 1 to 12 amino acids, or

(V43

1,2,3,4,5,6,7,8 9 10, 11, or 12 amino acids. The amino acid component can comprise from
1 to 10 amino acids. The amino acid component can comprise from 1 to 8 amino acids. The
aming acid component can comprise from 2-5 amine acids. The linker can comprise one or more
PEG components -{OCH,CHo ji-, wheremn 1 s an integer from 010 12. The PEG components can
be represented as (PEGHX, (PEG)Z, and/or (PEG)z”. The linker can comprise one or more
10 hydrophobic components (X%} and (X°'}. The hydrophobic component can be appended to a side
chain of an amine acid in the linker. The hydrophobic component (X°') can be appended to a side
chain of lysine in hinker (K(X®'). The linker can comprise a bonding group (M.
{0127} The linker can comprise (i} a P alanine residue and lysine residue; (i) -{(J-R)W; or (iit) a
combination thereof Fach R' can independently be alkylene, alkenviene, alkynylene,
15 carbocyclyl, or heterocyelyl, each 1 is independently C, NR®, -NRC(0}-, 8, or O, wherein R 15
H, alkyl, alkenyl, alkynyl, carbocyclyl, or heterocyclyl, each of which 1s optionally substituted,
and z” can be an integer from 1 to 50. Each R' can be alkylene and each J can be O
[6128] The linker can comprise (1) residues of B-alamne, glycine, lysine, 4-anunobutyric acid, S-
arpinopentanoic acid, 6-aminchexanoic acid or combinations thereof: and (i) (R T or -(F-R )
20 Each R! can independently be alkylene, alkenylene, alkynylene, carbocyclyl, or heterocyclyl,
each I is independently C, NR®, -NR'C{O)-, §, or O, wherein R” is H, alkyl, alkenyl, allynyl,
carboceyclyl, or heterocyelyl, each of which s optionally substituted, and 17 can be an integer
from 1 to 50. Each R! can be alkylene and each J can be O The linker can comprise glvcine,
beta-alarune, 4-aminobutyric acid, S-amunopentanoic acid, 6-arminohexanoic acid, or a
25  combmation thereof
[6128] The hinker can also incorporate a cleavage site, including a disulfide [NH-(CH.(0},-8-S-
{CH20)~-COOH], or caspase~-cleavage stte (Val-Cit-PABC).
[813¢] The linker can include a residue of glycine or B-alanine.
[6131] The linker can be bivalent and hink the ¢CPP 1o a cargo. The hinker can be bivalent and
30 link the ¢CPP 1o an exocyclic peptide (EP).
[6132] The linker can be trivalent and hink the ¢CPP 1o a cargo and to an EP.
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[8133] The hinker can be a bivalent or trivalent C-Cso alkylene, wherein 1-25 methylene groups
are optionally and independently replaced by -N{(H}-, -N{C:-Cy alky -, -N{cyeloalkyty-, -0, -
C(O)-, -C{O-, -S-, -8(0}-, -8(O-, -S(ORN(C1-Cy alkyl)-, -S{CGpN{cycloalkyly-, -N(H(O)-,
SN{Ci-Cy alky HO(O)-, -NeoycloalkyDBC(O)-, ~-CEMN{H)-, -C(OIN(C1-Cy alkyly, -
C{ON{cyeloalkyi}, aryl, heterocyclyl, hetercarvl, cycloalkyl, or cycloalkenyl The linker can be
a bivalent or trivalent Ci-Cso alkylene, wherein 1-25 methylene groups are optionally and
independently replaced by -N(H)-, -O-, -C{OIN{H}-, or a combination thereof

[#134] The cargo can be coupled to the glutamic acid of the cyclic peptide, which converts the
glutamic acid to glutamine. The linker (L} can couple the cargo to the glutamine/glutamic acid of
the cyclic peptide. In embodiments, a linker (L) 1s covalently bound to the backbone of the
cargo.

[#135] The linker can be a trivalent linker with the structure shown in Formula (A'):

Formula (A')

(A');
wherein:
** 13 a point of attachment to a linear exocyclic peptide (EP) as defined herein;
* 15 a point of attachment to a cell penetrating peptide {(CPP) as defined herein,
L!and L7 are, independently, a linker arm;
M ndicates L- or D-stereochemistry,;
v' 13 an integer from 1 1o §; and
M comprises a reactive handle.
[0136] In embodiments, L' and L7, are each, independently, absent, or comprise hydrocarbon
component {e g, NRH{(CH )~ COOH), a polyethylens glveol (PEG) component, a hydrophobic
component (X}, an aming acid {AA) component comprismg one or more aming acid residues, or
a combination thereof In embodiments, L' comprises a hydrocarbon linker (e g, NRH-(CH, )

COOH) In embodiments, LY comprises a polyethylene glyeol (PEGIX linker, wherein %' is an
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mteger from 112, In embodiments, L' comprises an aming acid component {AA, wherem a’ s

ety
an nteger from 1-12 1o embodiments, L° comprises a hydrocarbon component {e.g , NRH-
(CHW-COOH). In embodiments, L7 comprises one or more polyethviene glyeo! components
{e.g., (PEG) and/or (PEHG, wherein 27" and 27 ave, ndependently, 1ntegers from 112} In

o

embodiments, L. comprises one or more hydrophobic components (X, X°7 ete.). In
embodiments, L* comprises ane or more amine acid components COMpriaing ¢ue of more aming
actd residues {AA b and/or {AAYWY, wherein b’ and b" are, mdependently, an integer from 1-12.
{0137} In embodiments, L', L* or cCPP comprise one or more hydrophobic component(s) {X).
10138} In embodiments, L' comprises one or more amino acid {AA) components, one or more
PEG components, or a combination thereof, and L’ comprises one or more amino acid {AA)
components, one or more PEG components, one or more hydrophobic components (X)), or a
combination thereof. In embodiments, L' comprises one or more (AA)a’ and (PEG)x’ components,
or a combination thereof In embodiments, L? comprises one or more {AA}Y, {AA”, (PEG)Z’,
{(PEG)Z", hydrophobic components (X, X°, etc )}, or a combination thereof.

[8139] In embodiments, the linker comprises Formula (AA'):

Formula (AA'):

43

g
M .a

Ag” YT T L2
{§3§§2‘3y’

® (AAT),

brrree.

wherein

* 1% a point of attachment to a cell penetrating peptide (CPP) as defined herein;

Ac 13 acetyl;

1.2 is a linker arm comprising one or more {AAY, (AAM”, (PEG)z/, and/or (PEG)Z”, one or
more hydrophobic groups (X or {X"}, or a combination thereof]

{AAM, and (AA)bB”, are, independently, an amino acid hnker comprising at least one amino acid
restdue;

b'and b" are, independently, an integer from & to 12;

z'and z" are, independently, an integer from 010 12;

~indicates L- or D-stereochemstry;
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M 1s a reactive handle; and
v' 13 an integer from 1 to 5.
18148} In embodiments, the hydrophobic group X', can be appended 1o a side chamn of a lysine

residue {K}.

(V43

[0141] In embodiments, L! comprises (AA)a’, and/or (PEG)x'. In embodiments, L' comprises
{AA)a'and (PEG)x’ In embodiments, L' comprises {AA) a’. In embodiments, L' comprises
(PEG)x'. In embodiments, L' comprises {AA)a’. In embodiments, (AA)a’ can be appended from
a side chain of a lysine amino acid residue. In embodiments, L' comprises at least one (AA)'. In
embodiments, L' comprises at least one (PEG)x'. In embodiments, L' comprises one (AAk' In
10 embodiments, L' least one (PEG)x’.
[0142] In embodiments, L' is absent. In embodiments, L' is absent, and L? comprises {AA}D,
{AAY", (PEGYZ, (PEG)ZY, one or more hydrophobic compeonents {eg, X, X, or a
combination thereof In embodiments, when L' is absent, the lysine linked to the cyclic peptide is
acviated (Ac).
1S [0143] In embodiments, L? comprises {(AA), (AAW", (PEG)z, (PEG)Z”, one or more a
hydrophobic components (X°'), {X""} or a combination thereof. In embodiments, L’ comprises
(AA)b and (PEG)z’. In embodiments, L? comprises { AA)b"and a hydrophobic component (X°).
in embodiments, L7 comprises (PEG)z and a hydrophobic component {X°). In embodiments, L
corprises { AAY. In embodiments, { AAYD' can be appended from a side chan of a lysine amino
20 acid residue In embodiments, L? comprises (PEG)Z. In embodiments, L? comprises a hydrophobic
cornponent (X%). In embodiments, the hydrophobic component {X°') 1s appended from a side chain
of a lysine amino acid residue. In embodiments, L7 comprises {AA}D" and (AA In
embodiments, L? comprises (PEG)z and (PEG)z”. In embodirents, L? comprises at least one
hydrophobic component (X*), and/or (X°). In embodiments, L comprises two amino acid
25 components {AA}D and {AAD” In embodiments, the two amino acid components {(AAYD and
{AAY" are different. In embodiments, the two amino acid components {AAJb" and (AAYD” are the
same. In embodiments, the two amino acid components {AA}D" and {AAD” are separated by a
PEG component (PEG)Z. In embodiments, the two amino acid components {AAYL and {AAD”
are separated by a hydrophobic component (X°). In embodiments, L? comprises two PEG
30 components (PEG)z and (PEG)z”. In embodiments, the two PEG components (PEG)Z and

NN f

{PEG)z" are the same. ln embodiments, the two PEG components (PEGH2 and (PEG)z" are
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different. In embodiments, the two PEG components (PEG)z and (PEG)2” are separated by an
amino acid component {AAY or (AAYL”. In embodiments, the two PEG components (PEG)2 and
(PEG)z" are separated by a hydrophobic component (e.2., X%, X°'"}. in embodiments, L? comprises
two hydrophobic components {e.g., X%, X'} In embodiments, the two hydrophobic components
(X, X"y are different. In embodiments, the two hydrophobic components (X, X°"} are the same.
In embodiments, the two hydrophobic components (X, X°") are separated by a PEG component.
In embodiments, the two hydrophobic components (X%, X°"} are separated by an amino acid (AA)
component,

[8144] M comprises a functional group (referred to herein as a reactive handle} that can react with
a corresponding functional group on a cargo to form an EEV-cargo conjugate or a hinker-cargo
conjugate. Following conjugation, the EEV-cargo or linker-cargo conjugate includes a bonding
eroup M, which is the reaction product of the two functional groups.

[0145] In embodiments, M can be -OH (e.g, as part of the C terminus of an amino acid). In

& ?\«\: : . ?‘Es T‘ ;y«
r):‘i N P Nﬁg \(N N . M Hg
4 4 B B 4 ( (
embodiments, M comprises -OH, e , Of o , herein y" is an mteger from

1-4 y'canbel y'canbe 2 v'canbe 3. y" can be 4.
0146} In embodiments, the linker Formula {A'y can have a Formula selected from Formula (B'),
(BB), (C), (D), (B}, or (F):

Formula (B):

4 H ?L 5 33
;8o SRS N PES SN G
o NSPEG YT N PR Y
& o
(CHaly
’ (B
Formula (BR'}:
Q
, S : N . o »
¢ M Y A AR e PG S
N (PEGRe }w] N-PEGRT Y PGy M
o o Q
{‘g:g?}y’
: (BB):
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Formuda (C'):

.M af 8N oa
BN BRGT Y Y

ZE

O

Formula (D');

.M e 3 ¥ .
w% %ﬁ{?&g}x’ - }\Eﬁf
© {‘1?“2}?'

S Forsuda (1):

Forauda (F7):

4 ©
< M L R L
st SN (PEG -~ Ty T N-(PEG);

I
(CHaly

[Kassia v
i

*

x' 18 an integer from 1 to 12;
10 317180, 1, or 2, wherein {15 O when x' 15 0;
z' 15 an integer from 0 to 12;
17180, 1, or 2, wherein j" is O when z" 15 §;
z" 15 an integer from Oto 12;

1750, 1, or 2, wherein 1" 1 O when 2" 15 O;
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{F"}y, wherein:

X and X°" are each, imdependently, a hydrophobic component;
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{AAYL and (AAYL” are each independently an amino acid (AA} component comprising at least

one amino actd residue;
b"1s an integer from O to 12; and

b 13 an integer from Oto 12,

[8147] In embodiments, the linker Formula (A') can have a Formuia selected from Formula (G},

5
{HY, (39, (37, (K, (LY, or (M'):
Formuda (G'):
Q . 3),.‘
JOH i : H S
: H FS N NEYE N S {BARe- N PEGL Ty
N {pgﬁg( \i‘f \j_.z N{?§$}£>/‘ .’\\:?,- { b & {PEGPZ E;
& H o o
(cH2),
: (G):
Formula (FH'):
Q i
N : SNIP SE
o #H Y _}J\ AT (A& AT e
S “5::_“?@ "{?ES}‘X} ‘_,-’{ B \§.§/< & \\Av(- &w{pﬁa}z‘ Y \(-‘ { }b & ipgﬁ}z :=
I 5 o
{CHgly
sv‘ \“J;“fu’ )
10 ) {(H);
Formula {1'):
PEETR Y b bl Ay
. H o M , . - oS B R
¢ BN FEGY "y{"N TN (PRG) \'“* AR PES) 55
o
zcﬂoss. o
('
Formula (J');
: . "g‘ A u fx\\{ &%
" ;;;; (PEG), K*{{M}gs fss (PEG) ™y
RN % :: ]
{ Q
O {{35‘@2}5;
> YR
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Foramda (J77):

J
ek \\ ~~~~~~~~~~ N-{FEG}e p \*\\
o ‘
* (',
Formula (K'):
. ? 5
t’\}\ »-%\A,-)\ ,x;\ ,&g
N-{PEG), 31’ ‘{ AR, - N {PEG), ﬁ
Q
{*;;Hz}y‘
(K,
S Formuda (L)
R i 3 ea)
- A 5“\ ™
i M- {PEG), i ~1 ?@ {Paa;z, § ~{ARAYy -
&
{{?RE}V'
i (L'y; or
Formula (M'):
vy H ? §«
; b ¢ ?‘3 N ) \ A8 b o'
2N {PEG), ‘\g’ \‘5 ﬁ - (PEG), F AR X7 M
O i s O
{Gﬁﬁ}y‘
-)\f%f‘.‘
¥ (M');

wherein:
16 x'1s aninteger from 1 to 12;
1180, 1, or 2, wheremn 1" 1s O when %" 15 O

z' 15 an integer from 0 to 12;
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17180, 1, or 2, wherein j” 13 O when 2" 15 §;
2/ 15 an mteger from Oto 12;
1180, 1 or 2, wherein 1" 15 0 when 2" 15 (;

X°"1s & hydrophobic component;

(V43

K* is D-lysine or L-lysine residue:

{AA¥, (AAYY, and (AAYY are each independently an amino acid (AA) component comprising
at feast one amino acid residue;

a' is an integer from 0 1o 12;

b"ts an integer from 0 to 12; and

16 b'isan integer from Oto 12

{0148} In embodiments, the hinker Formula (AA”) can have a Formula selected from Formula (N'),

(O), (P9, or (Q'):
Formula (N'):

@I
§f§ 5 & AL
2

AcT YT NPEG) Ty
{Qﬁx‘}y e

AN
N

(AL~ KL} -8

) (N);
1S Formuda (O'):

§ & ?E £ d
R N
i‘{? Haly 0

S

i

(A~

(O7);

Formula (P').

Mﬂ\]ﬁ‘ N-(PE Sy (AR XYM

(CHyy ©

X

ety
|

® Py or
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Formuda (')

&

R E ‘ s Pi .
-~ ﬁ “ ‘i\ . ‘;{', Q}\ i g."mv
Ac” \ﬁ ' ﬁ“‘ Al (PEGK Y XM
i{: Hole o

»
wherein:
z’ 15 an integer from 0 to 12;
S 1180, 1, or 2, wheremn } 1s O when 2" 18 §;
X""1s a hvdrophobic component;
K" 15 D-lysine or L-lysine residue;
{AAY 1s anamimo acid {AA) component comprising at least one amino acid residue; and
b’ 15 an mteger from Oto 12,
10 [9149] In embodimoents, the linker Formula (A') can bave a Formula selected froro Formula (R)

or {B):

Formda (R}

i

e H ?j: i
RS £ g ‘
& " o - N R T .,ﬂ*"(g\" \\-'L\x\ - &g
LN (PEG) Y N—PEGI
& O
i?ﬁz}y’
X {R"; or
Formula (B'):
o § H A
;M Ly A X
o SN PEG), Dy Y NGl Y
& L on :
(CHy)y
15 * (B,

wherein:
x is an integer from 1 to 12;
1180, 1, or 2, wherein §' 18 O when %' 15 ;

2" is an integer from 0 1o 12;
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17180, 1, or 2, wherein ;" 15 O when 2" 15 0; and

X°"1s & hydrophobic component,

{0158} With the exception of glycing (G}, which has H as a side chain, amino acids each have an
asymmetric or chiral g~carbon atom and exists 1o two enantiomerie forms, designated “D-" and
“L-". The “L-” isomers are most commonty found in naturally occurring proteins. While not
wishing to be bound by theory, it 15 believed that the chirality of the ammo acids 1n a cell-
penetrating peptide {CPP} or endosomal escape vehicle (EEV) can impact cytosohic delivery
efficiency, as well as toxicity. Disclosed herein are CPP and EEVY constructs in which the
stereochemisiry of the amine acids within the peptide sequences of the construct has been
modified to mfluence cytosolic delivery efficiency and/or reduce toxicity.

{0151} In embodiments, the linker comprises a structure selected from Formula (B, (BB'), (C),
{D7, (7, or (F), wherein EP comprises all D-amino acids; and ¢CPP comprises D-amino acids,
achiral amino acids and AAsc, wherein AAsc 13 an aming acid side chain and AA,. conjugates
cCPP to the linker.

[01532] In embodiments, the hnker comprises a structure selected from Formula (GY), (H7), '), (1),
(33, (K, (L), or (M}, wherein EP comprises all D-amino acids; and ¢cCPP comprises D-amino
acids, achiral amino acids and AAsc, wherein AAsc is an amino acid side chain and AAs
conjugates ¢CPP to the linker,

{0153} In embodiments, the linker comprises a structure selected from Formula (N, (O), (P}, or
{Q"), wherein EP comprises all D-amino acids; and ¢CPP comprises D-amuno acids, achural amuno
acids and AAsc, wherein AAsc 18 an amino acid side chain and AAsc conjugates ¢CPP to the
finker.

{0134} In emmbodiments, the hnker comprises a structure selected from Formuda (R} or (B),
wherein EP comprises all D-amino acids; and ¢CPP comprises D-ammno acids, achiral amuno acids
and AAsc, wherein AAsc 1s an amino acid side chain and AAsc conjugates ¢CPP to the linker
{3155} In embodiments, the linker Formula (A') can have a Formula selected from Formula (R'),

or (B'):
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Formuda (R'):

i

. H
iy 8

o
O

* {(R"); or

Formula (B'}:

EX

p

¥
~. - \,""/ s

. H ‘
2 Fee 3. {pgg}xi Pt \ﬁ, \{. § . {QE {s}zc
0 i
i? Hady

. (B%;
5 wheremn:
x' 18 an integer from O to 12;
1180, 1, or 2, wherein §' 18 O when %' 15 ;
2" is an integer from 0 1o 12;
17180, 1, or 2, wherein | is 0 when 2" 15 §; and
160 X comprises a hydrophobic component,
wherein the EP comprises all D-amino acid residues; and the ¢CPP comprises D-amino
acid residues, achiral amino acids and AAsc, wherein AAsc is an amino acid residue side chain
that conjugates the cCPP to the linker.
{8156] In embodiments, the cCPP comprises at least 2 D-amino acid residues with a
15 hydrophobic side chain. In embodiments, the ¢cCPP comprises 2 D-anino acid residues with a
hydrophobic side chain. Tn embodiments, the ¢CPP comprises 3 D-amino acid residues with a
hydrophobic side chain. In emboduments, the ¢CPP comprises at least 2 D-arginme anuno acid
residues. In embodiments, the ¢CPP comprises 2 D-arginine amino acid residues. In
ernbodiments, the ¢CPP comprises 3 D-arginme amuno acid residues. In embodiments, the ¢CPP
20 comprises 4 D-arginine amino acid residues. In embodiments, the ¢CPP comprises 5 D-arginine
amino acid residues. In embodiments, the ¢CPP comprises 6 B-arginine aming acid residues. In
embodiments, the cCPP comprises at least 2 D-phenylalamine residues. In embodiments, the

c¢CPP comprises 2 D-phenvialanine residues. In embodiments, the ¢CPP comprises 3 D-
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phenylalanine residues. In embodiments, the cCPP comprises at least 2 glycine residues. In
embodiments, the ¢CPP comprises 2 glyoine residues. In embodiments, the ¢CPP comprises 3
glveine residues. In embodiments, the ¢CPP comprises 4 glycine residues. In embodiments, the

c¢CPP comprises 3 glycine residues. In embodiments, the ¢cCPP comprises 6 glycine residues. In

(V43

embodiments, the ¢cCUPP comprises at least 2 D-amino acid residues with a hvdrophobic side
chain and at least 2 D-arginine residues. In embodiments, the cCPP comprises at feast 2 D-
phenylalanine residues and at least 2 D-arginine residues. In embodiments, AAsc 1s a side chain
of L-glutamine.

8157} The linker can be of Formula (B}

16 Formula (B'):

y xﬁ
;«§ {f § {’\"L}‘\ *’x{ja ““““ M
o LR PRGNy N egprE T
g ;
{?Hé}y
. (B,

wheremn ** % X' 1, v, 2, 17, XY, and M are as defined heremn.

[8158] The hinker can be of Formula (BB}

Formula (BR'}:

o SN PESY ﬁ\:‘/‘ WePEGRT YT PESIE Yy M
Y © ©
13 < (BBY;
wherein ** % x' ¢ , 217 27 17 XK, X0, and M are as defined herein,

{31591 The linker can be of Formula (C'):

Formula ()

e H ? :ee
CH Ly K, ARy — X —(AA
- “Q*N“{PQ’EE# e \«E;g\i \A QPEGES_ ) ii. { }Rz { }b
Py i
7 (CHy ©
N (C;
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wherein ** % 2’ oAy 2 17 XYL LAA, (AA) D, b7, and M are as defined herem.
[#168] The linker can be of Formula (D)

Formula (')

oy D
. H L N H JXE M
©ERCEESH T YT Y T{AARN ~{PRG) §§
y O
i?ﬁz}y'

&

D
wherein ** % 17 oAy 2 17, XYL (AAR, B, and M are as defined herem.

[#161] The linker can be of Formula {(E'}:

Forauda (1'):

3 H E . ;!\
¢ H IS BN A KR
w 2 ..... ﬁ....{gsg&}xs - ‘\"?‘\\ﬁ,.f \4‘} ?’@“’“5:%3%:‘3 {3}; \T, {
I o
(CHa)y
(£,
wherein **, % x/, 1, N ¥, 2. 17, X, K, and M are as defined herein.

[6162] The linker can be of Formula (F'):

Formuda (F7):

# 3 i
; H A N LA RS (AR M
- Yo S T M
5 5
(CHzly
i (F7);
[8163] wherein ** % x' ¢/, , 2,1 XY (AAY Y, and M are as defined herein.

[8164] The linker can be of Formula (G'):
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Formula (G'):

. o P
v | Ay Mo ST —H-pra) T M
o TN {PEG), Ty “N=PEGR Ty T H i
o ' 0
(CHY)y
*? (@)

wherein ** ¥ x' ¢, v, 2017, 2717 (AA, b/, and M are as defined herein

[6165] The linker can be of Formula (H ¥

S Formula (H'):

}‘ﬁ . j“ fwﬂ {i . j‘“ xa M
AR N a K e {AR o
o B PEGY, T S Ny ey, Ty AN PEGL T Y
g | oH {} O
{CHady
wo b
: ()
wherein ** % X/ ¢, v, 217, 2717, (AAR, b, XY, and M are as defined heremn

[6166] The linker can be of Formula (')

Formula {1'):

Y N A
R - B AR V- WS
. H Mol ol (AR N PEGe Ty
ARG ey AT TR T
o H bt
{CHzly
16 > (ay,
wheremn ** % <0 1A v E 17 2717, (AAYDY, (AAYY, B b7, and M are as defined herein.

{0167} The linker can be of Formula (fi ¥

Formula (J°):

‘ Y S U LM
: H - Kfgaa 2‘@ PEG
i N-{PEG), }3} (PEST Q
. (I,
15 wherein ** ¥ x' 1K' (AA, 2, "y, 7, §", and M are as defined herein.

{#168] The hinker can be of Formuda (JI'):
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Foramda (J77):

o
EEy i1
i
iy
{3 {
) A
{
RN
£
&

(313
wherein ** % x' v {AA¥’, 8’ " v, 2, 1", and M are as defined herein.
[3169] The linker can be of Formula (K'):

5 Formula (K):

s 0 n
. H N H Nom
wof N {PEGY < Ty { (AN N PEGY Y

O
{*;;Hz}y‘

*

(K}
wherein ** ¥ x' 1,V v, 2 7, (AA, b, and M are as defined herein,
[6178] The linker can be of Formula (L)

Formula (1.'):

;o9 9 -
¢ ﬁ F "‘:,":'l; ~ N . "EE ~ .a'-{:'\\.l - AA >"'m
iR pEg) - gy Ty A
o H

.
{%ﬁmf

pecssd

o

16

*

(L
wherein™*, * %', 1, N y', 2, 37 (AAW, B, and M are as defined herein
[8171] The hinker can be of Formula (M'):
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Foramda (M):

£
. i o F H E. £ ¥
s H i N i, Lt

&% - f"‘“ gg o {?gggx! P ;‘ \§~ - ‘: .

. N g - & A - {}b"“‘
Y N—(PEG), ) ARy - X~
o

i‘i??“iz?‘;

vy
i

ES -
(M),
wherein™* * x' 1, "y, 217 (AAR, B, XY, and M are as defined herem.

{3172} The linker can be of Formala (N):
S Forsuda (N'):

4 &
N (37 (AR KA -
e M8 gy, Ay A
L &
{CH )
3 | (N 'L
wherein Ac, *, 7, v', 2/, i", {AAY, b, K, X°, and M are as defined herein.

[#873] The linker can be of Formula (O'):

Formuda (')

M - B N
N M LR (AA)— M

(CHaly ©

10 (0
wherein Ac, *, v, 2 17, (AAW, b, and M are as defined herein.

{01741 The hinker can be of Formula (P'):
Formula (F'):

oG

N 8\“‘,

P ey owwy
'\ﬁ” PEG), < ;\ (AR XYM

{CHgly ©

A
'
B

Py
15 wherein Ag, ®, N v, 2, 17, (AA, b, X%, and M are as defined herein
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{0175} The linker can be of Formula (Q'):

Formula (J'):

O
i W xm
AT Y N (AR (PEGKT ‘
ﬁ:H’;}y o
* (Q;

wherein Ac, *, "\, v,z 1", (AAY, b, X%, and M are as defined herein.

[#176] The linker can be of Formula (R7):

Formula (R):

s ;ws {} PR 2 14
. H U N & AW
» T NPEG) T YT TN —(PEG); ]
a | O
i?ﬁz}y*
. (R7)

wherein *, ** %' ¥, N v, 2, 17, and M are as defined herem.

(0177} In embodirments wherein L? comprises an amino acid residue, for example, as an amino
actd component (AAY or (AA”, or as a hydrophobic component (X°'), and wherein 2’ and §”
are 0, 1t 15 understood that the carbonyl adjacent to the caron defined by 1 1s absent such that the
N-terminal nitrogen of the amine acid {or N-terminal amino acid residue if more than one residue
is present} is the nitrogen of the amide shown to be connected to (PEG)2". Stated differently, it &5
understood that when z' is ¢ and " is 0, the most N-terminal amino acid of L* forms and amide

bond with the amino acid residue having the side chain comprising the cCPP.

N\; \{\ | N3 i
Y § ?}y
SoAL WMy @ N um
O B
[8178] In embodiments, M comprises ~OH, G , ©  wherein v 15 an integer

from1-4. y"canbe 1. y"canbe 2. y" can be 3. v" can be 4.

{8179} X' can be an integer from 0 to 12, x" can be an integer from 1 to 12. x" can be an integer
from2i012 x'canbe 0,2, 4, 8 or 12 x'canbeOor2 xcanbe 0,2 or 12 x'canbe O or 12. ¥’
canbeZorl2 xX'canbeO. x'canbel xX'canbeZ xX'canbe3 x'canbed x' canbe 5. X' can be

& x'canbe? x'canbe8 x'canbe 9 Xcanbe 10 x' canbe 11. x' can be 12.
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{0180] y'canbe 0, 1, or 2 i can be 1. 1" can be 2. It 15 understood that 1" 15 0 when x" 15 C.

{8181} ~ can indicate L-stereochemistry. " can indicate D-stereochemistry.

{0182} y' can beanmnteger from 1 t0 5, eg., 1, 2, 3, 4, or 5, inclusive of all ranges and subranges
therebetween. v’ can be an integer from 2 10 5. v' can be an mteger from 3 to S y'canbe 3 or 4. vy’
canbedorS vicanbel y'canbeZ y'canbe3 vcanbed y'canbe 5.

{0183} 2’ can be an mteger from O to 12, 2" can be an integer from 1 to 12. 2z’ can be an integer
from2t0l12 2 canbe (0, 2,4, 8, or12 zZcanbe20ri2 Zcanbe 2 ori2. z' canbeOor 12 2’
canbeZor12 z' canbe 0 z'canbe l. 2’ canbe 2 z'canbe3 7' canbe 4 z canbe 5 2 can be
6.z canbe7 z'canbe8 2z canbe 9 z'canbe 10. z' can be 11, " can be 12,

{0184] ;" canbe 0, 1, or 2 " can be 0. 1" can be 1. ;" can be 2. It 1s understood that when z' 15 0,

i"is 0.

{0185} 2" can be an integer from Oto 12. 2" can be an integer from 1 t0 12. 2" can be an integer
from2t0 12 Z'canbe 0,2, 4, 8 ori2 z"canbe2or 12 z'canbe Q, 2, or 12 z" can be O or 12.
Z'canbeZor 12 z'canbe 0 z'canbe 1l z"canbe 2 z'canbe 3 z'canbed. z"canbe 5. 2"
canbe 6 z'canbe 7 z"canbe 8 " canbe 9. 2 can be 10. 2" can be 11, 2" canbe 12

{0186] " canbe 0, 1, 0r 2. ;" can be 0. ;" can be 1. ;" can be 2. It is understood that when 2" is
0,i" is 0.

[0187] K' indicates an L-lysine residue K indicates a D-lysine residue.

[0i88] a’canbeOto12. g’ canbe lto 12 a"canbe 1 10 10 8’ can be 1-8 a'can be 210 6. a’ can
be2toda’ canbel g canbe2 a'canbe3 a'canbed 2’ canbeS g’ canbe 6 a'canbe 7 4
canbe 8 a'canbe 9 g3’ canbe 10 g’ canbe 11, a’ canbe 12,

{0189 b'canbeOto 12 b'canbe 1 to 12 b'canbe 1 to 10. b’ can be 1-8 b’ can be 210 6. b can
beZtodb' canbel. bcanbe2 b'canbe3 bcanbed b'canbeS b canbe 6. b canbe 7. b
canbe B beanbe 9 beanbhe 10 b canbe 1l b canbe 12,

BI90] b" canbe Cto 12. b"canbe 1 10 12. b canbe 1 10 10. b canbe 1 10 8 b" can be 2 to 6.
b"canbeZto4 b canbel b canbe2 b canbe3 b canbed a”" canbe 5 b canbe 6. b
canbe 7 b canbe8 b canbe 9 b " canbe 10. b canbe 11, b" can be 12.

{3121} In embodiments, ~ indicates L-stereochemistry. In embodiments,  indicates D-

stereschemistry.
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[0192] The amino acids in (AAja/, (AAMW, or (AA)YL", can have D- or L- stereochemisiry. The
amino acid residues of (AA), (AAW, or {AAYD”, mdependently, may all be D-amino acids.
The amino acid residues of {AA¥, (AAD, or (AAY", independently, may all be L-aming acids.
[B193] (AA)a can comprise one or more aming acid residues selected from lysine (K}, arginine
(R), hlustidine (H), glycine (G), f-alanine (B), phenylalanine (F}, proline (P}, valine (V), or
combinations thereof. {AA}). can comprise one or more amno acid residues selected from lysine
(K}, arginine {R), histidine {(H}, glvcine (G}, B-alanine (B), or combinations thereof {AA}a’ can
comprise one proline (P}, {(AA)a' can comprise one valine (V). (AA)a’ can comprise one glycine
{G). (AA)a’ can comprise one or more lysine (K). {AA)a’ can comprise one lysine (K}, (AA)'
can comprise two lysine (K}, (AA)a’ can comprise three lvsine (K). {AA)a’ can comprise four
iysine {K}. (AA)a’ can comprise one or mare arginine {R). {AA)a’ can comprise one arginine {R),
{AAja' can comprise two arginine (R} {AA)a" can comprise three arginune (R). (AA)a’ can
comprise four arginine (R). {AA)a’ can comprise five arginine {R). {AA)a’ can comprise six
argimine (R). (AA)a’ can comprise one or more histidine {(H). {AA)a' can comprise one histidine
(H}. (AA)a’ can comprise two histidine (H). (AA)a’ can comprise three istidine (H) (AA)a can
corprise four histidine (H). {AA)a’ can comprise five histidine (H) (AA)a’ can comprise six
hustidine (H). {AA)a’ can comprise one or more B-alanine (B}, (AA)' can comprise two -
alanine {B). (AA)a" can comprise three B-alanine (B).

{3194} (AA)a' can comprise KK, KR, RR, RK, RF, HH HK, HR, RH, KKK, KFK, KGK, KBK,
KBR, KRK, KRR, RKK, RRR, RHR, RRV, FRR, RFR, RBR, KKH, KHK, HKK, HRR, HRH,
KRKEK, KRRK, KRKF RKKR, RRRR, RBRB, BRBR, HRHR, RHRH, HBHB, BHBH, KGKK,
HRHRHR, KREKKKEP, PKKKRE, KRKRKR, RK] K, RBRBRB, RBRRBR, KBKBKB,
PEKEKRKYVY, PGKKRKY, PKGKREY, PKKGRKY, PKKKGKY, PKEKRGVY or PRKEREG,
{AA)a" can coroprise R, RK, RF, KREK, KFE, KKRE, KEKR, or KKKRK. {AA)a" can comprise
RH, RHRH, or HRHR. (AA)a' can comprise HBHB, BHBH. (AAja’ can comprise RB, RBRB,
BRBR, BRBREB, RBRBR, RBRRBR. {AA)a’ can comprise HBH, HBHBH, or HBRBH. (AA)’

>

7

84



(V43

(o]

b3

[P

V4

]

WO 2025/038902 PCT/US2024/042608

can comprise HHRBFBR. (AA)a" can comprise KBK, KBKBK or KBR. (AA)2' can comprise
KGK or KGKK. {AA)a" can comprise KKGE, KKEK, KKKKR, KEKRK, KKKRK{G, or
KKRE. (AAja' can comprise KR, KRK, or KRKKK. (AA)a" can comprise PGKKRKY. (AA)a
can comprise PKGKREY, PKK, PKKGRKY, PKKK, PKKKGKVY, PKKERGVY, PKEKRKG,
PKERGY, PKKRKG, or PKKRKVY. {(AA)a’ can comprise RBHBH, RBHBR, RBR, RBRBR, or
RBRRBR. (AA)a' can comprise RFR. {AA)a’ can comprise RHR. (AA)a’ can comprise RKKK.
{AA)a" can comprise RR, RRR, or RRRRFFF. In embodiments, (AA)3' can comprise RFRRF or
RIRRI. In embodiments, (AA}a’ can comprise KKFRK or KRKIL.

[8195] In embodiments, {AA)a’ is an amino acid component comprising at least one amino acid
residue. In emboduments, {AA)a’ 1s an amino acid component comprising at least one amino acid
residue with a charged side chain In embodiments, (AA)a’ 15 an amino acid component
comprising at least one amino acid residue with a hydrophobic side chain. In embodiments,
(AAja’ 15 an amino acid component comprising at least one amino acid residue with a charged
side chain and at least one amino acid residue with a hydrophobic side chain. In embodiments,
{AA)a" 15 an amino acid component comprising glyeine (G}, phenylalanme (F), B-alanine (B},
arginine {R), glutamic acid (E) or combinations thereof. In embodiments, {AA)a’ is an amino
acid component comprising at least one glycine (G} amino acid residue. In embodiments, (AAja’
is an amino acid component comprising at least one phenylalanine (F) amino acid residue. In
embodiments, (AAYa is an aming acid component comprising one phenylalanine (F) amino acid
residue. In embodiments, {AA)a’ 1s an amino acid component comprising two phenylalanine (F)
amino acid residues. In embodiments, (AA)a' 1s an amino acid component comprising three
phenvlalanine (F) amino acid residues. In embodiments, {AA)g 1s an amino acid component
corprising at least one B-alanine (B) amino acid residue. In embodiments, {AA)a’ 1s an anuno
acid component comprising at least one arginine (R) amino acid residue. In embodiments,
(AA)a 15 an amino acid component comprising one arginine (R) amino acid residee. In
embodiments, (AAJa is an aming acid component comprising two arginine {R} amino acid
residues. In embodiments, {AAYa’ 1s an aming acid component comprising three arginine {R}
amino acid residues. In embodiments, (AA)a' 1S an amino acid component comprising at least
one arginine and at least one phenvlalanine amine acid residue. In embodiments, {AA)a" 5 an
amino acid component comprising one argining and one phenylalanine amino acid residue. In

embodiments, {AA)a is an amino acid component comprising at least one arginine and at least
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one glycine amino acid residue. In embodiments, (AA)a" 15 an amino acid component comprising
at least two arginine and at least two glycine ammo acid residues. In embodiments, {AA)a" 1s an
amino acid component comprising at least three arginime and at least three glycine anuno acid
residues. In embodiments, {AA)a’ i1s an amino acid component comprising at teast four arginine
and at least four glycine amino acid residues. In embodiments, {AA)a’ comprises R, F, RF, RRF,
RFR, GRF, BRF, RGRRG, or RFRRF. In embodiments, {AAja’ comprises GGRRGRRG or
RFQILYBRBRB. In embodiments, {AA}a’ comprises F. In embodiments, (AA)a" comprises F. In
embodiments, {AAJa" comprises RF. In embodiments, {AA)a’ comprises RRF. In embodiments,
{AA) comprises RFR. In embodiments, {AA)a’ comprises GRF. In embodiments, (AAja’
comprises BRF. In embodiments, {AA)a’ comprises RGRRG. In embodiments, {AA}a’ comprises
RFRRF. In embodiments, {AA}a" comprises GGE. In embodiments, {AA)a’ comprises
GGRRGRRG. In embodiments, {AA)a’ comprises RFQILYBRBRB.

[8196] (AAYD' can comprise one or more amino acid residues selected from lysine (K}, arginine
(R), histidine (H), glveine {G), B-alanine (B), phenylalanine (F), prohine (P), valine (V), or
combinations thereof. {AA}b’ can comprise one or more amino acid residues selected from lysine
{K}, argirune (R}, lustidine (H), glycine (G, B-alanine (B), or combinations thereof. (AA}b' can
comprise one proline (P} (AA)b’ can comprise one valine (V). {AA}L can comprise one glycine
{(3). (AAYD can comprise one or more lysine (K). {AAYY can comprise one lysine (K). (AA}
can comprise two lysine (K} (AA can comprise three lysine (K). {AA}D can comprise four
lysine {K). {AA)b’ can comprise one or more argimne {R). {AA}b’ can comprise one arginime
(R} (AA can comprise two arginine {R). {AA can comprise three arginine (R}, {AA}D can
comprise four arginine (R). {AA can comprise five arginme {R). {AA}D can comprise six
arginine {R). {AAD can comprise one or more histidine (H). (AA)s can comprise one histidine
{H}. (AA}b’ can comprise two histidine (H}. {AA}b can comprise three histidine (H). {(AA}b can
comprise four hustidine (H). {AA}D’ can comprise five histidine (H). {AA)}Y can comprise six
histidine (H). (AA}b' can comprise one or more P-alanune (B). (AA)b' can comprise two p-
alanine {B}. (AA)b can comprise three B-alanine (B).

{31971 (AAYD can comprise KK, KR, RR, RK, RF, HH, HK, HR, RH, KKK, KFK, KGK, KBK,
KBR, KRE, KRR, RKK, RRR, RHR, RRV, FRR, RFR, RBR, KKH, KHK, HKK, HRR, HRH,
KRKEK, KRREK, KRKF, RKER, RRRR, RBRE, BRBR, HRHR, RHRH, HBHB, BHBH, KGKEK,
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KKGK, HBHBH, RBHBH, BRBRB, HBRBH, BHRHR, BRHRH, HBKBH, RRRRR, KKKEKK,
KKKRE, RKKKK, KRKKE, KKRKE, KKEKR, KKFRE, KBKBK, KRKIL, RBFER,
RBRBR, RBHBR, RFRRF, RIRRI, RKKKKG, KRKKKG, KKRKKG, KKKKRG, KKKRKG,
RKEKEKB, KRKKKE, KKRKKB, KKKKRB, KKKRKY, RRRRRR, HHHHHH, RHRHRH,
HRHRHR, KREKKKP, PKKKRK, KRERKR, RKRKRK, RBRBRB, RBRRBR, KBKBKE,
PKKERKY, PGKKRKY, PKGKRKY, PKKGRKY, PKKKGKY, PKKKRGY or PRKKRKG
{AA}bL can comprise R, RK, RF, KRK, KFK, KKRK, KKKR, or KKKRK. {(AA}b’ can comprise
RH, RHRH, or HRHR. {AA}D' can comprise HBHB, BHBH. {AA)b can comprise RB, RBRB,
BRBR, BRBRB, RBRBR, RBRRBR. (AA)b’ can comprise HBH, HBHBH, or HBRBH. {(AAY
10 can comprise HHRBFBR. {AA)Y can comprise KBK, KBKBK or KBR. (AA}b can comprise
KGK or KGKE. (AA)D can comprise KKGEK, KKKK, KKKKR, KKKRK, K K, or
KKRK. {AA)}D can comprise KR, KRK, or KRKKK. {AA) can comprise PGKKRKY. {(AA)Y
can comprise PKGKRKY, PKK, PKKGRKYVY, PKKK, PKKKGKVY, PKKEKRGV, PKEKKRKG,
PKERGV, PKKRKG, or PKKREKY. (AA}b' can comprise RBHBH, RBHBR, RBR, RBRBR, or
15 RBRRBR. (AA)b can comprise RFR. {AA)b can comprise RHR. {AA)b" can comprise RKKEL
{AAYD' can comprise RR, RRR, or RRRRFFF In embodiments, (AA}H can comprise RFRRF or
RIRRI In embodiments, {AAYY can comprise KKFREK or KRKIL.

(V43

-

-

[6198] In embodiments, {AA}D 13 an ammo acid component comprising at least one anuno acid
residue. In embodiments, {AA)D 13 an anuno acid component comprising at least one amino acid

20 residue with a charged side chain In embodiments, (AAYD is an amino acid component
corprising at least one amino acid residue with a hydrophobic side chain, In embodiments,
{AAY 15 an amino acid component comprising at least one amino acid residue with a charged
side chain and at least one amino acid residue with a hydrophobic side chamn. In embodiments,
{AA}D 13 an amuno acid component comprising glyeine (G), phenyialanine {F), B-alanine (B},

25 arginine (R), glutamic acid (E) or combinations thereof. In emboduments, {AA)D 15 an amino
acid component comprising at least one glycine (G) amino acid residue. In embodiments, (AA)Y
is an anmuno acid component comprising at least one phenylalanine () anuno acid residue. In
erobodiments, (AA)b' 1s an anuno acid component comprising one phenylalanine (F) amino acid
residue. In embodiments, {AA)a" 13 an amino acid component comprising two phenylalanine (F)

30 amimo acid residues. In emmbodiments, {AA)a’ 15 an amino acid component comprising three

pheoylalanine (F) amino acid residues. To ervbodiments, (AA)a 15 an arnino acid component
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comprising at least one J-alanine (B) amino acid residue. In embodiments, {AAD s an amino
acid component comprising at least one arginine (R) amino acid residue. Tn ernbodiments,
{AA}D 13 an amino acid component comprising at least one arginine (R) amino acid residue. In
embodiments, { AAYb’ 15 an amno acid component comprising two arginine (R} amino acid
residues. In embodiments, {AA)YY 15 an amino acid component comprising three arginine (R)
amino acid residues. In embodinents, {AA}D 15 an amino acid component comprising at least
one arginine and at least one phenylalanine amino acid residue. In embodiments, (AA)b’ 1s an
amino acid component comprising ong arginine and one phenylalanine amino acid residue. In
ernbodiments, {AA)b' 1s an anuno acid component comprising at least one argimune and at least
one glycine amino acid residue. In embodiments, (AAYD' 15 an amino acid component comprising
at least two arginine and at least two glycine amino acid residues. In embodiments, {AAD 18 an
amino acid component comprising at least three arginime and at least three glycine anuno acid
residues. In embodiments, {AA)YL 15 an amino acid component comprising at feast four arginine
and at least four glycine amino acid residues. In embodiments, {AAY comprises R, F, RF, RRF,
RFR, GRF, BRF, RGRRG, or RFRRF. In embodiments, {AA}D’ comprises GGRRGRRG or
RFEGILYBRBRBEB. In embodiments, {AAY comprises F. In embodiments, (AA)b’ comprises F.
In embodiments, {AA} comprises RF. In embodiments, {AA}Y comprises RRF. In
embodiments, {AAY comprises RFR. In embodiments, {AA}D comprises GRF. In
embodiments, {AA}b' comprises BRF. In embodiments, (AA)b’ comprises RGRRG. In
embodiments, {AA)L comprises RFRRY. In embodiments, (AA L comprises GGE. In
embodiments, {AAYD' comprises GGRRGRRG. In embodiments, (AA)D' comprises
RFGILYBRBRE.

[6199] (AAY' can comprise one or more amino acid residues selected from lysine (K}, arginine
(R), histidine (H), glveine {G), B-alanime (B}, phenylalanine (F), proline (P), valine (V}, or
combinations thereof. {AA}D” can comprise one or more amino acid residues selected from
ysine (K), arginine (R}, histidine (H}, glveine {(G), B-alanine (B), or combinations thereof,
{AA3D" can comprise one prolime (P). (AAYD” can comprise one valine (V). {AA) can comprise
one glycine (G} (AAb” can comprise one or more lysine (K} {AA}b" can comprise one lysine
{K). (AA}D"” can comprise two lysine {K}. {AA)” can comprise three lysine {K}. {AA” can
comprise four lysme (K). {AA}L” can comprise one or more arginine (R} (AA)b” can comprise

one argining {R). {AAYD" can comprise two arginine (R}, {AA}D" can comprise three arginine
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(R} (AA” can comprise four argimine (R} (AAW” can comprise five arginine (R}, {AA}D” can
comprise six arginine {R). {AA}D" can comprise one or more histidine {(H). (AAY” can comprise
one histidine (H}. (AA}b” can comprise two histiding (H}). {AA)}D” can comprise three histidine
{H). (AAYD” can comprise four histidine (H}. (AAb” can comprise five hustidine (H). (AAYbD”
can comprise six histidine (H). (AA)b"” can comprise one or more fF-alanine (B). (AA}b" can
comprise two B-alaning (B). {AA}b” can comprise three B-alanine (B},

0200} (AAYL can comprise KK, KR, RR, RK, RF, HH, HK, HR, RH, KKK, KFK, KGK, KBK,
HHR, HBH, HHH, HHHH, PKKEK, KHEKK, KKHEK, KKKH, KHKH, HKHE, KKEK, KKRK,
KREK, KRRK, KRKF, RKKR, RRRR, RBRE, BRBR, HRHR, RHRH, HBHB, BHBH, KGKK,
KEKRE, RKKEK, KRKKE, KERKK, KKEKR, KKFREK, KBKBK, KRKIL, RBFBR,
RBRBR, RBHBR, RFRRF, RIRRI, RKKEKKG, KRKEKG, KKREKKG, KKEKRG, KKKRKG,
RKKKKEB, KRKEKKB, KKRKKB, KKKKRB, KKKRKY, RRRRRR, HHHHHH, RHRHRH,
HRHRHR, KREKKP, PKKKRE, KREKRKR, RKRKRK, RBRBRE, RBRRBR, KBKBKE,
PEKKREKV, PGKKRKY, PKGKRKV, PKKGRKY, PKEKGKY, PKKKRGV or PKKERKG
{AAYL” can comprise R, RK, KRE, KKRK, KKKR, or KKKRK. {(AA}b"” can comprise RH,
RHRH, or HRHR. (AA)” can comprise HBHB, BHBH. {AA}b” can comprise RB, RBREB,
BRBR, BRBRB, RBRBR, RBRRBR. (AA}b” can comprise HBH, HBHBH, or HBRBH. (AA)b”
can comprise HHRBFBR. (AA}b” can comprise KBE, KBEBK or KBR. (AA)b” can comprise
KGR or KGKK. {AAY” can comprise KKGE, KKEK, KKKKR, KEKRK, KKERKG, or
KKRK. {(AA}L” can comprise KR, KRK, or KRKKK. (AA}b” can comprise PGKKRKY.
{AAW" can comprise PKGERKY, PKK, PKKGRKY, PKEK, PEKKGKY, PKKKRGY,
PKEKEKRKG, PKEKRGY, PKERKG, or PRKRKVY. ({AA}D” can comprise RBHBH, RBHBR,
RBR, RBRBR, or RBRRBR. {AA}b"” can comprise RFR. {AA)L” can comprise RHR. (AA”
can comprise RKKK. {AA} can comprise RR, RRR, or RRRRFFF. In embodiments, {AA}L”
can comprise RFRRF or RIRRI In embodiments, {AA D" can comprise KKFRK or KRKI.

[8281] In embodiments, (AA}b” is an amino acid component comprising at least one amino acid
residue. In embodiments, {AA)L" 15 an amino acid component comprising at least one amino
acid residue with a charged side chain. In emboduments, (AA)D” is an amino acid component

comprising at least one amino acid residue with a hydrophobic side chain. In embodiments,
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{AA}L” 18 an aming acid component comprising at least one amino acid restdue with a charged
side chain and at least one amino acid residue with a hydrophobic side chamn. In embodiments,
{AAYD" 15 an amino acid component comprising glvcine {G), phenvlalanine (F}, B-alanine (B},
arginine (R), glutamic acid (E) or combinations thereof. In embodiments, { AA}D” is an amino
acid component comprising at least one glycine {(G) anuno acid residue. In embodiments,
{AAY” 18 an anuno acid component comprising at least one phenylalanine (F) amino acid
residue. In embodiments, {AA}D" 15 an amino acid component comprising one phenylalanime (F)
amino acid residue. In embodiments, {AA}a’ 15 an amino acid component comprising two
phenylalanine (F) amino acid residues. In embodiments, {AA)a’ 1s an anuno acid component
comprising three phenylalanine (F) amino acid residoes. In embodiments, { AA)x 18 an amino
acid component comprising at least one P-alanine (B} amino acid residue. In embodiments,
{AA}D” s an amino acid component comprising at least one arginine (R) amino acid residue. In
embodiments, {AAYD” 1s an amino acid component comprising at least one arginine (R} amino
acid residue. In embodiments, (AAY 15 an amine acid component comprising two arginine {R)
amino acid residues. In embodimnents, { AA)}b 15 an amino acid component comprising three
arginine {R) ammo acid restdues. Tn embodiments, {AA)b’ 1s an anmuno acid component
comprising at least one argining and at least one phenyialamine amimo acid residue. In
embodiments, (AA}b" 1s an amino acid component comprising one arginine and one
phenylalanine amino acid residue. In embodiments, {AA}L” 13 an amino acid component
comprising at least one argimine and at least one glycine amino acid residue. In embodiments,
{AA}L" 15 an aming acid component comprising at least two arginine and at least two glycine
amino acid residues. In embodiments, (AA)b” is an amino acid component comprising at least
three arginine and at least three glycine amino acid residues. In embodiments, (AA}D” 15 an
amino acid component comprising at least four arginine and at least four glycine amino acid
residues. In embodiments, {AAYD comprises R, F, RF, RRF, RFR, GRF, BRF, RGRRG, or
RFRRF. In embodiments, (AAYL” comprises GOGRRGRRG or RFGILYBRBRB. In
embodiments, {AAYL comprises F. In embodiments, (AA}L” comprises F. In embodiments,
{AA}D" comprises RE. In embodiments, {AA}D" comprises RRF. In embodiments, (AA}D”
comprises RFR. In embodiments, {AA}D” comprises GRF. In embodiments, {AAYb"” comprises

BRF. In embodiments, (AA} comprises RGRRG. In embodiments, (AA)b"” comprises RFRRF.
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In embodiments, (AAb"” comprises GGE. In embodiments, {AA}D” comprises GGRRGRRG. In
embodiments, (AA}b” comprises RFQILYBRBRB.
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or , wherein y"' is an integer from 1 to 4. AAsccan be a side chain or

5 terminus of an amino acid residue on the cCPP. Non-limiting examples of AAsc include aspartic
actd, glutamic acid, glutamine, asparagine, or lysine, or a modified side chain of glutamime or
asparagine {e.g , a reduced side chain having an amino group). AAsc can be an AAsc as defined
herein.

(6203} v" can be an integer from 010 10, e.2,0,1,2,3, 4.5, 6,7, 8 9 and 10. y"canbe 0, 1, 2,
10 3 ord y"canbeO yv'canbel v'canbe2 y"canbe 3. y" canbed.

[0204] X can be an aliphatic hydrocarbon. X can be a C4-Ci2 aliphatic hydrocarbon. X can be

a C4-Cs aliphatic hydrocarbon. X° can be a Cs aliphatic hydrocarbon. X° can be selected from

phenylalanine, 3-(4',4-biphenyl}-L-alarune, tryptophan, tyrosine, valine, soleucine, leucine, or

histidine, or any combinations thereof X°' can be amino acid residue selected from tryptophan,

Ju—
[

tyrosing, isoleucine, leucine, histidineg, phenylalanmne, or any combinations thereof.

{8285] X° can be a DB- or L-amino acid residue with a hydrophobic side chain. X% can be a
naturally occurring or a non-naturally occurring armno acid residue with a hydrophobic side cham,
X°" can be an aming acid residue with an aromatic side chain. X° can be an amuing acid residue

with 3 heteroaromatic side chain. X can be selected from phenylalanine, 2-naphtylalanine (Nal
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or nal}; 3-(4",4-biphenyh-L-alanime (Bip or bip}; tryptophan; tyrosing; valing; isoleucine; leucine;
or histichne, or any combinations thereof. X can be 2-naphtyvlalanine (Nal or nal). X can be L-
Z-naphtylalanine {L-Nal or Nal). X°' can be D-2-naphtvialanine (d-nal or nal}. X° can be 3-(4" 4~

hiphenyl}-L-alanine. X can be 3-{4" 4-biphenvi)}-L-alanine (L-Bip or Bip). X% can be 3-{4" 4~

(V43

biphenyi}-D-alanine (d-bip or bip). X can be a U4-Cs alkyl or dialkyl hydrocarbon. X can be a
Cs alkyl or dialky! hydrocarbon.
{0286} X°" can be an aliphatic hydrocarbon. X° can be a C4-Ci2 aliphatic hydrocarbon. X% can
be a U4-Cy aliphatic hydrocarbon. X' can be a (s aliphatic hydrocarbon. X°” can be selected from
phenylalanine, 3-(4' 4-biphenyl}-L-alanine, tryptophan, tyrosine, valine, isoleucine, leucine, or
10 histidine, or any combinations thereof X° can be amino acid residue selected from tryptophan,
tyrosine, isoleucine, leucine, histidine, phenvlalanine, or any combinations thereof.
{0207] X° can be a D- or L-amino acid residue with a hydrophobic side chaim. X% can be a
naturally occurring or a non-naturally occurring amino acid residue with a hydrophobic side chain.
X®" can be an amino acid residue with an aromatic side chain. X°" can be an amino acid residue
15 with a heteroaromatic side chain. X° can be selected from phenylalanine; 2-naphtylalanine (Nal
or nal}; 3-(4' 4-biphenyh-L-alanine (Bip or bip); tryptophan; tyrosine; valine; isoleucine; leucine;
or hustidine, or any combinations thereof. X' can be Z-naphtylalanine {Nal or nal}. X" can be L~
Z-naphtylalanime (L-Nal or Nal}. X°” can be D-2-naphtylalanmne {d-nal or nal). X°" can be 3-(4'4-
biphenyl)-L-alanine. X° can be 3-(4' 4-biphenyl}-L-alanine {(L-Bip or Bip} X°” can be 3-(4' 4~
20 biphenyl}-D-alanine (dBip or bip). X°" can be a C4-Cs alky! or dialkyl hydrocarbon. X°" canbea

Cs alkyl or diatky! hydrocarbon,
Endosomal Escape Vehicles (EEVy)

[8208] EEVs comprising a cychic cell penetrating peptide {¢CPP) and one or more hinkers are
provided. Tn embodiments, the EEV mcludes an exocychic peptide (EP). In embodiments, the EP
25 13 absent.

[6289] An EEV can comprise the structure of Formula (A)
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Forpuda (A):
S
H

CNLaLN .
EP-LYT YT LM
{{}Hﬁy
cOPP .
(A);
wherein:
EP 1s a linear exocyclic peptide;
5 ¢CPP s a cell penetrating peptide;
L' and L2 are, independently, a Hinker arm;
N indicates L- or D-stereochenustry;
v' 13 an nteger from 1 1o 5; and

M comprises a reactive handle.

10 [8210] An EEV can comprise the structure of Formula (AA}).

Formula (AA4):

i%ﬂg}y‘
cCPP
(AA),
wherein:
cCPP 15 a cell penetrating peptide;
is Ac 15 acetyl;

1.2 1s a linker arm;
N ndicates L- or D-stereochenustry;
v' 13 an nteger from 1 1o 5; and

M comprises a reactive handle.
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[8211] In embodiments, the ¢UPP s linked to the «{CHy )y~ group through the AAge of the ¢UPP
In embodinents, the ¢CPP 1s linked to the (CH2)y- group through the AAse of the ¢UPP such tha

\I\I\JI‘_".'\!\

<§Hﬁy

HNH
Oy’

Py
R
R . . .4 ‘\4\; . PN . - .
the connection is of the structure ™ wherein n' 18 an integer from 1 to 5 In embodiments,
1 is 1. In embodiments, 0’ is 2. In embodiments, 11 13 3. In embodiment, n" iz 4. In embodiments,
5 0" s 5 In embodiments when n' 15 1, the AAscis the side chain of a glutamine residue. In
embodiments when the AAscis the side chamn of glutamine, the carboxamide amide nitrogen of

the glutamine side chain forms a bond with the -(CHy)y~ group.

[6212] In embodiments, the EEV comprises a structure selected from:

Formula (B):

38 H {:\} Lo
é”“}j ,& ﬁ.Es\ "k‘\;i‘—\ g‘xa m\?ﬁ?
EF - ?‘3 {PEG) i \‘] N-—{PEG)s ”’?
o 5 o
{QH«*}?
10 Q{:P@ (B);
Formula (RB):
& Q -
H AN w* XY AT xe
B N~ (PEG}~ H ?‘3\?. \§ ,,,,,, {Pgﬁ};{;’ i ?g@}zﬁ H M
Q4 {} Q
{{'ﬁﬂg
cCPP (BB);
Formuda (C):
g 9 ;
LW ,ﬁi A AR X~ (AL M
EP—N-{PEG) " "y N (PEG), i v
{§ﬁﬁy ©
elPP (C);
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Formula (D)
§ : \(gw c M
H ul  HoL I N
ER—N-{PEG) " Y
H o
{SHyly
cOPP (D).
Formula (E):
1 ’
H AN 3\;. A RARE)-M
EP—N-~(PEG), " "“T N—PEG) Y
O (cHyy ©
cCPP (E). and
S Formula {F):
.y @
H Pl N LA X (AR
EP o &---i?m}xw“*\U"N‘\?f’ sx; (PEG),~ A (AR M
O o
{SH»@},
cCPR |
(F}

wherein:

EP 13 a linear exocyclic peptide;

cCPP 15 a cyvelic cell penetrating peptide;
10 x"1s an nteger from Oto 12;

1186, 1, or 2, wherein ' 18 0 when & 13 0

M ndicates L- or D-stereochemistry;

v s an nteger from 1 to 3;

2/ is an integer from 0 10 12;

[
(V43

17150, 1, or 2, wherein §" 15 0 when 2 15 §;
2/ 18 an integer from O to 12;
"130, 1, or 2, wheremn 177 15 0 when 2713 §;

X°"and X° each mdependently comprise a hydrophobic component;

K" ig - fysine or L-lysine residue;
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{AAY and {AA}D” are each an amino acid {AA) component comprising at least one amino acid
residue;
b'ts an integer from O to 12;

b 15 an mteger from O to 12; and

5 M comprises a reactive handle.
(8213} In embodiments, the EEV comprises a structure selected from:
Formula (G):
O i
.y H { " #H AN
H R i i BR N (BRG], Py
ER N (PEG] ‘,\?f,..x\?,, (PG e TN PR Ty
. G| 0
G o
i?ﬁa}y
cCRE (G):
Formula (Hj:
] PR
.y H " H i X% M
H S RO (AR~ N—(PEG e Y
EP N~ (PEG oy T gpEa) Ty Bl TN REG T T
S °
{{_:Hﬁy‘
Formuda (1):
Q . L
c M . Mo Ll (AR M
H oy i [N VL | . s A b
EQ&{?EG}A e ‘)“\\r \{?/ \NW{PES}E‘,«-"\ !'?{-" {A&}b N ﬂbga}? it
5 . H o ©
é?ﬁﬁ}y’
cCPP
()
Formula (J):
Q i
EP N (PEG), ~ "y )T N PESR T Ty
& (CHy)y ©
cOPP a);
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Forpmuda (JJ):

EF“‘“&“‘ {ggg}g‘ PR ?‘{e“‘ %

Forsuda (K):

¥ M § }

-~ ~

_H AN, R H
EP-N-{PEG) - "y ; (AR~ N {PEG), Y

{CHyy
PR

5 Formula (1):

H IS -
EP—N-(PEG), - "7 N ----- (PEG)I " ™y
o {m«sg}vc ©
CCPP

Forauda (M)

. H MW i
EP—-N-{PEGKL " N-(PEGRT 1Y
S s 0

wherein:

10 EP is a linear exocyclic peptide;
¢CPP 15 a cyclic cell penetrating peptide;
x" s an wnteger from 0 to 12;

1180, 1, or 2, wheremn 17 3s O when x" 15
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~ mdicates L- or D-stereochemustry;
v' 13 an integer from 1 o 5§,
z' 18 an mteger from 0 to 12;

L4

150, 1, or 2, wherein 1715 O when 2" 18 §;

LI

"1s an integer from Oto 12;

(V43
N

17180, 1, or 2, wherein {7 15 0 when 2" 15 ¢
X°" comprises a hydrophobic component;
K is D-lysine or L-lysine residue;
{AA), (AAYD, and (AA}D” are each an amino acid {AA) component comprising at least one
10 aming acid residue;
a' 1s an integer from 0 to 12;
b’ is an integer from O to 12;
b ts an integer from 0 to 12; and
M comprises a reactive handle.
15 [8214] In embodiments, the EEV comprises a structure selected from:
Formula (N):
@
N ) W
Acg” \T ?s% {PEGHT §
{&fgﬁg}y ©

é‘;{??? (N):

ARy — KA} -M

Formula (O):

H %’1?
| AAA)
&g"N‘? § {@m;x g AR

(CHy)y
cGOP (O}

' :::::z" =
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Forpuda (P):

33 Q
N FAURLY TN T
A7 N {PEG \‘T. i
§&ﬁ§g o
{ZQQF (P); or
Formula (G
N %} o xe
i i‘«i » ) —
Ac” YN ARy {PEG)F 7
ﬁﬁﬁzk o

eCPP @
5 wheremn:
Ac 18 acetyl;
cCPP 15 a cyclic cell penetrating peptide;
v s an nteger from 1 to 3;
~indicates L- or D-stereochenuistry;
10 215 an imteger from O to 12;
i"150, 1, or 2, wherein j'" 1s O when z' 15 §;
X" 15 a hydrophobic component;
K* is D-lysine or L-lysine residue;
{AA)D" 1s an amino acid (AA) component comprising at least one amino acid residue;
15 b s an integer from O to 12; and
M comprises a reactive handle.
{0215} In embodiments, the EEV comprises a structure selected from Formula (R) and Formula

(B}
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Formda (R):

H o g Q L wm
EP~N-{PEG), YT N PEGY '}\;{
6 L. " o
cCPP {(R); and
Formula (B):
O
¢ H ¥ P .
H SN N I S St
EP—N-{PEG); “‘5{&%’“’) N-(PEG); Ty
o o
{CHaly
cCPP ®)

5 wherein
EP 1s a linear exocyclic peptide;
PP 15 a cyclic cell penetrating peptide;
%15 an mnteger from O to 12;
1186, 1, or 2, wherein ' 18 0 when & 13 0
10 " indicates L- or D-stereochemstry;
v 1s an integer from 1 to 5;
2/ is an integer from 0 10 12;
17180, 1, or 2, wherein | is O when 2" 15 G,

X°" comprises a hydrophobic component; and

[
(V43

M comprises a reactive handle.

19216] An EEV can comprise the structure of Formula (A):
Formula {A4):

3%
3%

S '
g DR LR AN
EP-L'" YT TLE-M

(CHy)y
cCPp
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wherein
EP 1s a linear exocyclic peptide;
cCPP 15 a cell peneirating peptide;
L'and L2 are, independently, a linker arm;
" ndicates D-stereochemistry;
v’ is an integer from 1 to 5§,
M comprises a reactive handle; and
wherein EP comprises all D-amino acids; and ¢CPP comprises D-amino acids, achiral
amino acids and AAsc, wherein AAsc is an amino acid side chain and AAsc conjugates ¢CPP (o
the linker.
{0217} In embodiments, the EEV of Formula { A} comprises a structure selected from Formula (R}

and Formula (B}

Formula (R):

H ol R Qi A M
EP—N-(PEG) -~ "y Y7 N {PEG) Y
o . o
{CHy)y
Formula (B):
o
oF B U L. ¥
EP—N-{PEG)c b T TN-{PEG); W
: o
O (oHpy
cCPP (B);

wherein:

EP s a linear exocyclic peptide {EP);
cCPP a cell penetrating peptide (cCPP);
x' 18 an integer from O to 12;

17180, 1, or 2, wherein {15 O when ' 1s
M indicates D-stereochemistry;

v'1s an integer from 1 to §;
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z' 13 an mteger from O to 12,
17130, 1, or 2, wherein 1715 O when 2718 &
X" comprises a hydrophobic component; and

M comprises a reactive handle,

(V43

wherein EP comprises all DB-amino acids; and ¢UPP comprises D-amino acids, achiral
amino acids and AAsc, wherein AAsc 1s an amino acid side chain and AAsc conjugates c¢CPP to
the hinker.
[8218] X can be a D or L amino acid residue with a hydrophobic side chain. X can be a naturally
occurring or a non-naturally occurring amine acid residue with a hydrophobic side chaim. X can
10 be an amine acid residue with an aromatic side chain. X can be an anuno acid residue with a
heteroaromatic side chain. X can be Z-naphtylalanine. X can be Nal X can be d-Nal (nal}. X can
be 3-{4-biphenyl}-D-alanine. X can be Bip. X can be bip. X can be a C4-Cs alky! hydrocarbon. X
can be a Cs alky!l hydrocarbon. X can be amino acid selected from tryptophan, tyrosine, isoleucine,
leucine, histidine, phenylalanine, or a combination thereof.
1S [0219] In embodiments, L' and L2, when present, are each, independently, a hydrocarbon linker
{e.g.. NRyH-{CH:},-COOH), a PEG component {e g., NRyH~-(CH0).-COOH, wherein Ry 15 H,
methyl or ethyl), a hinker comprising a hvdrophobic component, one or more amino acid residue,
or a combination thereof,
[0228] In embodiments, AAsc 15 a side chain of glutanune. 1o embodiments, AAsc 18 a side chain

20 of L-glutamune. To embodiments, AAsc 15 a side chan of D-glutarnive.

Msv Mav yn
gane 3 {‘f iy
~ L NH. N S
Sy INT NH,
; . . ) ~ iy ; . .
[6221] In embodiments, M comprises -OH or o , OF O , wherein v 15 an

mnteger from 1 to 4.

[6222] In embodiments, the EEV comprises Formula (B):

Formula (B):

3! §“§ {.}; N R
H o R P
EP—N-{PFEGL "™ Y "N—{PEG) I
o | H ¢
iﬁ?ﬁz}y‘
25 cOPP (B)
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wherein EP, ¢cCPP, X 1", " v, 2,17, X, and M are as defined herein,

[8223] In embodiments, the EEV comprises Formula (BB):

Formula (BR):

{}
EP—N-(PEG), 1y T N —PEGY Ty (PR T M
a o
(CHay
cOPP

(BB);
S wheremn EP, ¢cCPP, X, i, N v), 2,37, 27, 177, X, X% and M are a3 defined herein,

[8224] In embodiments, the EEV comprises Formula (C):

Forguda (C):

o
9 ?’g S é : j”
H {:.n.\‘ i . 4 5\:/‘“3(\ - ‘( yoa o haand S TR
Ef - swipﬁah~f~waﬁx§f\§~@pggkﬁﬂ;Wfsﬁﬁha X — (Al — M
(CHzly ©
t‘éﬂp‘i\?} (C):

wherein EP, ¢CPP, X/, 1, 2 v!, 27,37, XY {AAW, {(AAW", b, b", and M are as defined herein.
16 j0225] In embodiments, the EEV comprises Formula (D).

Formula (D):

o R
H o R XM
EP~N~(PEG)e " Y (AR~ N-(PEG)TY
o
R (< AV
cOPP

(D),
wherein EP, cCPP, X, ', v, 2/, 17, X, (AAD, b, and M are as defined herein.

{0226] In embodiments, the EEV comprises Formula (E):
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Forpuda (1):

N
f3

H b §\A M A -
EF - N-{REGLe 7 Ny - {PEG)S o
o !
cCPP -

wherein EP, cCPP, X, 1", ", ¥, 2,17, X%, K, and M are as defined herein.

[8227] In embodiments, the EEV comprises Formula (F):

(V43

Formula (F):
w © .
4 L N P K (AR —M
ERP—N-{PEGL ' N NN (PEG), Ny (AR
o o
(CHy)y
ciPP F).
wherein EP, ¢cCPP, x' 1) A v 27 17, XY, {AA, b/, and M are as defined herein.
[6228] In embodiments, the EEV comprises Formula (G):
Formula (Gj:
w0 . 4 o
H FRY i S (AR N (PEGY, e
BP N (PEG "\?{"x“‘\?f’ N-PESL Ty (B —N-{PEG) Ty
? H i Q
O O
{GHG)y
10 cCRP (G
wherein EP, ¢CPP, X, ', N v, 2,17, 27, 17", (AAYW, &, and M are as defined herein.
[6229] In embodiments, the EEV comprises Formula (H):
Formula (H):
o LI
N B ;0 B P L XT -8
H sd /.‘-i\ _F“\:\"' N A8t R- pgg Tt ‘:\:_..
EP N (PEG), -~ e 8 e (pEGY yp PAT N IEEGR T
5 L n 8 °
{EHaly
cCPP (1),
15 wherem EP, ¢CPP, %', 1/, N v), 2/, 17, 27, 177, X¥, (AAYD, b/, and M are as defined herein,

[8230] In embodiments, the EEV comprises Formula (I
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Formula (1):

o
g, 4 JR7YS
3 4 J \ R B e BPEGE" A \b, B
EP—N-{PEG), - e N 7 N (PEG) & wiMm {PEG2 !
Q &
s§ﬂsy
cCPP

(1
wherein EP, ¢cCPP, X, 1", N v, 27,17, 27, 17, {AAR, (AAIDY, B, b7, and M are as defined herein.
[8231] In embodiments, the EEV comprises Formula (I):

S Forsuda (J):

o .
§.,§1 ; Rj) K# Al ‘“g &, ,.fJ'L\, if“f i
EP - N-(PEGH (AR ! f o PEGR T T
a (CHz)y ©
cCPP

)
wherein EP, cCPP, x', i, K¥, {(AA)a", 2, ~, v, 2, }”, and M are as defined herein.

[6232] In embodiments, the EEV comprises Formula (JI):

Formula (JJ):

K g ? o
B §""§§’§<§§x i ARy s'f —{REG {} -
O §C§”§ 23 '
cOPP
10 a:

wherein EP, ¢CPP, &', 1/, (AA)a, 2", v/, 2/, 17, and M are as defined herem.

[6233] In embodiments, the EEV comprises Formula (K):
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Formula (K):

. O
§ M 1 i
,’" ? - »3‘ - : “n X ‘;\ - ﬁg
EP —N-{PEG}, ‘»E }’ {AA) N {PEG), \'§
&
(CHaly
cCPF

&)
wherein EP, ¢cCPP, X', ', A v, 2, 17, (AAY, b, and M are as defined herein.

[8234] In embodiments, the EEV comprises Formula (L):

5 Formuda (L):

| von 9 e
EP N~ (PEG), w} &\?“'ﬁ\“gwi pEG) Ty (AR M
Q iﬁw"%}y o
cCPp

(L)
wherein EP, ¢CPP, ', 1/, A, v, 27 17, (AAD, b, and M are as defined herein.

[8235] In embodiments, the EEV comprises Formula (M)

Formula (M):

0 |
NNy (AL (AR - X -0
EP—N-{PEG), "~ "y Y TN {Pﬁﬁ&fﬁfﬁr' ®
(CHy)y ©
cCPP
10 (M):;

wherein EP, ¢cCPP, X, 1", " v, 27,17, XY, {AAW, b, and M are as defined herein.

[8236] In embodiments, the EEV comprises Formula (N}

Formula (N):

At \A§__ipﬁwwxﬁgm}w ------ KH(X)-M
(CHa)y ©
ccPP (N);
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wherein A¢, ¢cCPP, A v/, 2/, 17, K7, X (AAMW, b, and M are as defined herein,

[8237] In embodiments, the EEV comprises Formula (O

Formula (O

Q
Ao .\s\\(..- “ %m {?g @}E»’f‘ ;_\,ﬁ’_ﬁ. N
(CHply o
cQGQP O

S wherein Ac, ¢CPP, " v, 2/, 17, {AA, b, and M are as defined heremn,

[6238] In embodiments, the EEV comprises Formula (P):

Formuda (P):

s A N W&?{;ﬁ\\ﬂ_\ﬁﬁm&;b« S
(CHy)y o
cccP ®):

wherein Ac, ¢cCPP, N v/, 2/ 17, X%, (AAW, b, and M are as defined heremn.

10 Formuda ()

w @ B
P T T T T e el
(CHy)y o
SCPP

(Qx
wherein Ac, ¢cCPP, N v/, 217, X%, (AAW, b, and M are as defined heremn.

[0238] In embodiments, the EEV comprises Formula (R}
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Formda (R):

" &"§ Q . \ilt
H Y i AR M
ERN-{REG), N *EN‘{}’ “N-{PEGY N}‘
o " o
cGPP

(R);
wherein EP, ¢CPP, x', i, A\ v, 7/, 17, and M are as defined heremn.

n embodirnents, the EEV can comprise Formoula (A-2):
0240 1 hodi he EEV prise F fa (A-2)

Formula {4-2)

M {?
L L N
BP0 T N
L OH
%%H’:@ e
3} K
3 :;;
{ \‘3 )
Rl
e \*\ f} 3
b A\ .\v‘“}m“{{m g
R}:« ,.E* .4-‘}\""' % S% \\uwe;g"’"?; @
SN HN, o
@
|-
““c‘.ﬁ ~ §;§J&
‘\\\}

(A-2)

PCT/US2024/042608

wherein EP, L', L% M, v/, n, g, Ry, Rz, Ra Ra, Rs Re, and Ry are as defined herein.

{0241} In embodiments, the EEV of Formula {(A-2} can comprise a linker of Formula (B'), (BB,

(€, (D), B or (1),

{0242} In embodunents, the BEEV of Formula (A-2) can comprise a hoker of Formula (), (H'),

(0, (35, (K73, (L), or (M),

{0243} In embodiments, the EEV of Formula {A-2) can comprise a hioker of Formula (R) or (B').

[8244] In embodiments, the EEV can comprise Formula (A-2a}:
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Formula (A-2a}

HN o)
N N e N
LN ./} §,§ BN \*Q

~

Q} 5, -

oot B R
$ Y )
o {«} “f‘;w\m{' J‘i\:}

P O e
N 34

e
NH, (A-2a)

wherein EP, LY L2 M, v, n, m', m”, Re, Ra, Rs, Ry, and Re, are as defined herein.

[8245] In embodiments, the EEV of Formula {A-2a) has a linker structure of Formula (B'), (BB},
(C), (D7}, {(EN), or (F').

[8246] In embodiments, the EEV of Formulda (A-2a) can comprise a linker of Formula (G, (H'),
(37, (337, (K, (L), or (M),

[8247] In embodiments, the EEY of Formula (A-2a} can comprise a linker of Formula (R") or {(B').

[6248] In embodiments, the FEV can comprise Formula (AA-2):
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Formula (AA4-2)

(/’\[@*2)
wherein Ac, L2 M, v ', ", n, q, Ry, Ry, Rs Rs, Rs, Rg, and Ry are as defined herein,

[8249] In embodiments, the EEV of Formula {AA-2} can comprise a linker of Formula (N}, (3},
(P, or (Q).

[8250] In embodiments, the EEV can comprise Formula (AA-2a)
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Fornuda (A4-2a)

&}%Ey‘
MM
oy’
N )
i o
S A T
S PN MMt '
(X1 M \»“{}
" %
5:3;\\3{.@ k H?’é - Rx‘
R j\ ,i\\
NH uy 8
::'i::‘i'“ﬂ4 §’°§ i‘ 3
D e
8 ({ {\‘,3 }\W‘x \{3
LY g 3 %
BN R
HN=
N,

(1&}%"2 a)

PCT/US2024/042608

wherein Ac, L2 M v, A n m', m", Ry, Ry, Ra Ry, and Ry, are as defined herein.
3z 2 o 2 2 2 2 2 > 2 3

[8251] In embodiments, the EEV of Formula { AA-2a} can comprise a linker of Formula (N7}, {(0),

(P, or (Q7

{8252] In embodiments, the EEV can be selected from:

Ac-PKKKRK V-PEG2-K(cyclo[FGFGRGRQ])-PEG1 2-K(Ac-Bip)-OH

Ac-PEKKRKV-PEG2-K(cyclo[FGFGRGRQ])-PEG1 2-Nal-OH

Ac-PEKKRKV-PEG2-K{cyclo[FGFGRGRQ)-PEG12-Bip-OH

Ac-KKK-PEG2-K(cyclo{ FGFGRGRO])-PEG12-RK-Nal-OH

Ac-KK-PEG2-K(cyclo[FGFGRGRQ))-PEG1 2-KRK-Nal-OH

AC-K-PEG-K{cvclol FGFGRGRODN-PEG1:-KKRK-Nal-OH

Ac-K{cvclol FGFGRGRODN-PEG:-KEKKRK-Nal-OH

Ac-K{cyclo[FGFGRGRQD-KKKRK-PEG: »-Nal-(OH

Ac-KKK-K{cvelo[ FGEGRGRQ])-RK-PEG»-Nal-OH
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AC-KKRK-K{cvclol FGFGRGRG])-PEG1»-REK-Nal-OH
AC-KKR-K{cvelol FGFGRGRG])-PEG2-tk-nal-OH
Ac-K{cyclof FGFGRGRO-PEG 2-kkkrk{ Ac-nal}-OH
Ac-K{cyclo]FGFGRGRQ]-PEG: »-kkkr-nal-OH

{0253} In embodiments, the EEV can be selected from:

Ac-PKEKRKV-PEG-K(covelo{ FGFRRRRQ])-PEG:2-Nal-OH
Ac-PKEKRKV-PEG-K(ovelo[FGFRRRGG])-PEG:»-Nal-OH

{0254} In embodiments, the EEV 15

Ac-PEKKRKV-PEG:-K{cyelo[FGFGRGRQ-PEG)2-Nal-PEG,-Nal-OH

(Vg

{0255} In embodiments, the EEV can be selected from:

Ac-pkldiarkv-PEG2-k{cyclo[ fGlrrrrQ-PEG1 2-dNal-OH
Ac-pkkkrkv-PEG2-K{ cycloftGlrre(3])-PEGT 2-Nal-OH
Ac-pkkkrkv-PEG2-K{cyclofTfrmQ])-PEG1 2-dNal-OH

{0256} In embodiments, the EEV 15

Ac~-pkkkrkv-PEG2-k{cyclo[FGFRRRRQ]}-PEGI 2-dNal-OH

16 {0257} In embodiments, the EEV is:

Ac-pkldirkv-PEG2-k(cyclof fGIGrGrQ | }-PEGT 2-dNal-0OH

{08238] In embodiments, the EEV can be selected from:

Ac-PKKKRKG-PEG2-K(cyclo[FGFGRGRQ])-PEG1 2-Bip-BRBRB-OH
Ac-KKKRK-PEG2-K{cyclo[ FGFGRGRO))-PEG1 2-Bip-BRBRB-OH
Ac-PEKKRKG-PEG2-K(cyclo[FGFGRGRQ])-PEG12-Bip-RBRB-OH
Ac-PEKKRKG-PEG2-K{cyclo[FGFGRGRO])-PEG1 2-RB-Bip-RB-OH
Ac-PKKKRKG-PEG2-K{cyclo[ FGFGRGRQ])-PEG] 2-RBRB-Bip-OH
Ac-PKKKRKG-PEG2-K{cyclo[ FGFGRGRQ])-PEG] 2-BRBR-Bip-OH

{8239} In embodiments, the EEV can be selected from:
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cyclol FGFGRGRO}-Lys(Bip-KRKKKP-Ac)-OH

cyclol FGFGRGRO}-Ly s(PKKKRK -Bip-Ac)-OH

[82608] In embodiments, the EEV can be selected from:

Ac-KKKRK-PEGZ-K(cyelo[FGFGRGRQ1)-PEGI 2-Nal-OH

Ac-PRKKERKV-PEG2-K(cyclo| FGFGRGRQO)-PEG] 2-Nal-OH

Ac-PKEKRKV-PEG2Z-K{cyclof FGFGRGRQ]-PEGE-Nal-OH

Ac-PKEKRKV-PEG2Z-K{cyclof FGFGRGRQ]-PEG4-Nal-OH

{0261} In embodiments, the EEV can be selected from:

Ac-PEKEREV-E{cyclo[FGWRGRQ)-PEG] 2-Nal-CH

{0262} In embodiments, the EEV can be selected from:

Ac-PKKKRKV-K(cyclo[ FIFGRGRQ)-PEG1 2-Nal-OH

{8263} In embodiments, the EEV can be selected from:

Ac-PKKKRKV-K{cyclo[ FG-Nal-GRGRQPEG12-Nal-OH

[0264] In embodiments, the EEV can be selected from:

Ac-RBRRBR-PEG2-K{cyclof FfFGRGRO)-PEGI 2-Nal-OH

Ac-RBRRBR-PEG2-K{cyclo[ FIFRRRRQ))-PEG 2-Nal-OH

Ac-RBRRBR-PEG2-K{cycloFIFRrRrQ])-PEG12-Nal-OH and

{8265} In embodiments, the EEV can be selected from:

Ac-rbrbr-PEGZ-K{cvclo[fGIGrGrQ Y] -PEGT 2-Nal-OH

[8266] In embodiments, the EEV 15 selected from:

Ac-PKKKRKV-PEG,-K{cyelo[ FGFRRRRQ])-PEG: »-Nal-OH

Ac-PKKKRKV-PEG-K(cyolo] FGFRRRGQ-PEG; »-Nal-OH

[8267] In embodiments, the FEV 13 selected from:

Ac-PKKKRKV-PEG,-K{cyclo{FGFGRGRQ])-PEG:;-Nal-OH
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Ac-KKKRK-PEG,-K(cyclo FGFGRGRQ])-PEG ;. Nal-OH

Ac-PKKKRK V-K{cyclo[ FGFGRGRQ|)-PEG: »-Nal-OH

Ac-PEKKKRK V-K{cyclo[ FGFGRGRQ])-PEGs-Nal-OH

Ac-PEKKREV-E(cvelo[FGFGRGRQ])-PEGs-Nal-OH

Ac-KKKRK-PEG,-K(cyclo[ FGFGRGRQ])-PEG);-Nal-OH

Ac-PKKKRKV-PEG»K(cyclo[FGFGRGRQ])-PEG:»-Nal-OH

Ac-PKKKREKV-PEG,-K(cyclo[FGFGRGRGQ])-PEGs-Nal-OH

Ac-PKKKRKV-PEG,-K(cyclo| FGFGRGRQ|)-PEGe-Nal-OH

[6268] In embodiments, the BEV 1s selected from:

Ac-PKEKRKV-K{cyclo{fFRGROQ-PEG-Nal-OH

AC-PEKKREV-K{cvclo[FAFARARQ-PEG;»-Nal-OH

Ac-PKEKEKRKV-K{cvelo[FGFGRQ)-PEG:-Nal-OH

AC-PKEKKREV-K{cyclo[FIFGRGRO]}-PEG-Nal-OH

[
[
l
Ac-PKKKRKV-K(cyclo[ FGWRGRQ])-PEG:-Nal-OH
[
|

Ac-PRKKRKV- E\((}vdﬂ F(G-Nal- (}R(IRQ ) -PEGy —‘\Jai OH and

[6269] In embodiments, the EEV is selected fromu

Ac-pkkkrkv-PEGo-k{cyclo[fGlrrmrQ)-PEG-Nal-CH

[8270] In embodiments, the FEV 13 selected from:

Ac-RBRRBR-PEG,-K{cyclo[FIFGRGRQ)}-PEG:»-Nal-OH

Ac-RBRRBR-PEG-K(cyclo[FFFRRRRQ]}-PEG:, Nal-OH

Ac-RBRRBR-PEG-K{cvclo[FIFRRr(3])-PEG12-Nal-OH and

Ac~rhirbr-PEGo-K{cyelo[fGIGrGr Q) -PEG1-Nal-OH

[8271] In embodiments, the EEV 15 selected from:

Ac-pkkkrkv-PEGy-k{cyclof fGirrr(Q)-PEGy -dNal-OH

Ac-pkkkrkv-PEGo-k{cyclo[ffrorrQD-PEG 2-dNal-OH

Ac~pkkkrkv-PEG-k{cyclo[FGFRRRRQ}-PEG »-dNal-OH and

Ac-pklkrkv-PEG,-k(cyelo[ fGFGrGrQ])-PEGn-dNal-OH

[8272] In embodiments, the EEV 15
Ac-PRKERKV-PEG-K{cyclof FGFGRGRO-PEG-Bip-OH.
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[8273] In embodiments, the EEV 15
Ac-PRKERKV-PEGz-K{cyclol FGFGRGRO}-PEG12-Cs-OHL
[8274] In embodiments, the EEV 1s selected from:
AC-PEKKKREKV-PEG-K{cyclo[FGFGRGRQD-PEG»-F-OH
Ac-PKKKRKV-PEG-K{cvclo[FGFGRGRO)-PEG»-W-OH
Ac-PKEKRKV-PEG-K{cvelo[ FGFGRGRO-PEGH-Y-OH
AC-PKEKRKVY-PEG-K{cyclo[ FGFGRGRQD-PEG:-V-OH
AC-PEKKREV-PEG-K{cyclo[ FGFGRGRQ-PEG»-I-OH
Ac-PKKKRKV-PEG-K{cvelo[FGFGRGROD-PEG-L-OH and
Ac-PKEEKRKV-PEG-K{cyclofFGFGRGROD-PEG::-H-OH

[8275] In embodiments, the FEV 13
5  Ac-PK KV-PEG-K{cyclo[FGFGRGRQOD)-G-OH.

[8276] In embodiments, the FEV 1s:

Ac-PK KV-PEG2-K{cyclo[FGFGRGRQL)-PEG12-Nal-PEG2-Nal-GH.

[8277] In embodiments, the FEV 13 selected from:
Ac-KKK-PEG-K{cyclo] FGFGRGRQ]}-PEG >-RK-Nal-OH
Ac-KKE-K{cyclo[FGFGRGRO)-PEG:-RK-Nal-OH
Ac-KKK-PEG-K(cyclo Fi-Nal-GrGrQD-PEGi2-RK-Nal-OH
ACKE-PEG-K{cvclo[FGFGRGRO-PEG --KREK-Nal-OH

-

-

Ac-K-PEG-K{cyelof FGFGRGR]-PEG1 »-KKRK-Nal-OH and
Ac-B{cvelo[FGFGRGRO)-PEGH-KKEKRK-Nal-OH

[8278] In embodiments, the FEV 1s selected from:
AC-KEK-K{cyclo[FGFGRGRQ)-PEG >-tk-nal-OH
Ac-KKK-K{cyclo{ FGFGRGRO}-PEG »-rk-nal-OH
Ac-B{cyvclo[FGFGRGRQD-PEG;-kkkr-nal-OH and
Ac-K{cyclo] FGFGRGRQ-PEG 2-kkkr-nal-OH

10 [8279] In embodiments, the EEV 15 selected from:

Ac-PKEKRKG-PEG;-K{cyclo[FGFGRGRQO)-PEG:--RHRH-Bip-OH and
AC-PKEKRKG-PEG-K(cyclo[FGFGRGRG}-PEG-RBRB-Bip-OH

{8288} In embodiments, the EEV 13 selected from:
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Ac-PKEKKRKG-PEG,-K{cyclo[FGFGRGRQ]}-PEG, -BRBR-Bip-OH and
Ac-PKKKRKG-PEG-K(cyelo[FGFGRGRQ])-PEG:,-BHBH-Bip-OH

{0281} In embodiments, the EEV 13 selected from:

Ac-PKKKRKG-PEG,-K{cyclo[FGFGRGRQ)-PEG,-HRHR-Bip-OH and
Ac-PKKKRK G-PEG,-E{cyclo[FGFGRGRO])-PEG:,-HBHB-Bip-OH

[0282] In embodiments, the EEV 15

AC-PKEKKRKG-PEGZ-K(cyclo[FGFGRGRG}-PEGI2-RB-Bip-RB-CH.

{0283} In embodiments, the EEV 15 selected from:

Ac-KKK-PEG-K{cyclo] FGFGRGRQO]}-RK-PEG;o-Nal-OH
Ac-BKK-K{cyclo] FGFGRGRQ-RE-PEG »-Nal-OH and
AC-K{cyelo[FGFGRGROQ-KKEKRK-PEG~-Nal-OH

{8284} In embodiments, the EEV 13 selected from:

Ac-PKRKRKV-PEG:-K{cyclo[FGFGRGRO]-PEG-K( Ac-Nal}-OH
AC-PKEKRKV-PEG-K({cyclo[FGFGRGRG)-PEG K(Ac-Bip}-OH and
Ac-K{cyclo[FGFGRGRG-PEG-kkkrk{ Ac-nal}-OH

{0285} In embodiments, the EEV 15 selected from:

Ac-PKKKRKV-PEG,-K{cyclo[FGFGRGROD-PEG-K(Ac-W)-OH
Ac-PKKKRKV-PEG:-K{cyclo[FGFGRGRQD-PEG:-K(Ac-Y)-OH
Ac-PKKKRKV-PEG,-K(cyelo[FGFGRGRQD-PEG,-K{Ac-D-OH
Ac-PKKKRKV-FEGh-K(cyelo[FGFGRGRQ)-PEG-K{Ac-L)-OH
Ac-PEKKREY-PEG,-K(cyelo][ FGFGRGRQ-PEG:,-K{ Ac-H)-OH and
Ac-PKKKRKV-PEG,-K(cyclo[FGFGRGRQ])-PEG1-K(Ac-F)-OH

i
]

[68286] In embodiments, the EEV 13 selected from:

Ac-PKKKRKG-PEG-K(cyelo] FGFGRGRQ))-PEG,-Bip-BRBRB-OH
Ac-KKKRK-PEG:-K{cyclo[FGFGRGRG] - PEG::-Bip-BRBRB-OH
Ac-PKKKREG-PEG,-K{cyclo[FGFGRGRQ])- PEG1:-Bip-RBRB-OH
Ac-PKKKREG-PEG,-K{oyclo[FGFGRGRQ])- PEG:2-Bip-BHRHR-OH and
Ac-PKKKRKG-PEG,-K(cyclo[FGFGRGRO)- PEG,-Bip-BREHRH-OH,
[6287] In embodiments, the EEV 15
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| Ac-PKKKRKV-PEG-K{eyclo[FIFGRGRQ])-PEG-RFQILY-PEG:-OH.
[3288] In embodiments, the EEV 13 selected from:

Ac-PKKKRKV-PEG-K{cyclo[FIFGRGRO-PEG-RF-PEG;-OH
AC-PKEKRKV-PEG-K{cyclo[FGFGRGRG}-PEG-R-PEG:-OH
AC-PEKKKREKV-PEG-K{cyclo[FGFGRGRG])-PEGy-F-PEG+OH
Ac-PEKKRKV-PEG-K{cyclo[FGFGRGROQ-PEG:-RRF-PEG:-OH
Ac-PKKKRKV-PEG-K(cyelo[FGFGRGRQ])-PEG,-RFR-PEG-OH
AC-PKEKKRKV-PEG-K(cyclo[FGFGRGRG)-PEG-RGRRG-PEG-0OH
Ac-PKKKREV-PEG,-K(cyelo[FGFGRGRO]}-PEG,-RFRRF-PEG,-OH
Ac-PKKKRKV-PEG:-K{cyclo[FGFGRGRO)-PEG-RBRRBR-PEG-OH
Ac-PKKKRKV-PEG-K(cyelo[FGFGRGRQ-PEG,-KKKRK-PEG,-OH and
AC-KKKRK-PEG-K{cyclof FGFGRGROQ}-PEG-RF-PEG-0OH

[8289] In embodiments, the EEV 15

AC-KKKRK-PEG-K{cyclo[ FGFGRGRO-PEG-RF-PEG;-K(N3 }-NH,.
[6290] In embodiments, the EEV 1s selected from:

AC-PEKKKRKV-PEG-K{cyclo[FIFGRGRQ)-PEG:-RF-PEG:-OH
Ac-PEKKREV-PEG:-K{cyclo[ FGFGRGRQ]-PEG-RF-PEGy-OH and
Ac-KKKRK-PEG-K{cyclo[ FGFGRGRQ-PEGy-RF-PEG,;-OH

[6291] In embodiments, the FEV 1s selected from:
AC-PEKKKREKV-PEG-K{cyclo[ FIFGRGRQ-PEG:-RF-PEG4-0OH
Ac-PKKKRKV-PEG;-K{cyclo[FGFGRGRQ}-PEGs-RF-PEG4-0OH and
Ac-KKERK-PEG-K{cyclof FGFGRGRQ])-PEGe-RF-PEG4-OH

[6292] In embodiments, the EEV 1s:

AC-PEKKREV-PEG-K{cyclo[FfFGRGRQ])-PEG:-RF-PEG:-Bip-OH.

(V43

[8293] In embodiments, the EEV 15 selected from:
Ac-PKKKRKV-PEG-K{cyclo[FGFGRGRO])-PEG,-RF-PEG-Bip-OH
AC-PKEKRKV-PEG:-K{cyclof FIFGRGROQD-PEG: -RF-PEG,-Bip-OH and
Ac-KEKKRK-PEG-K{cyclol FGFGRGRQO-PEG-RF-PEG,-Bip-OH
[6294] In embodiments, the EEV i
Ac-KKKRE-PEG:-K{cyclof FGFGRGRO-PEGs-R-Bip-OH.
10 [0295] In embodiments, the EEV s
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Ac-PKEKRKG-PEG-K{cyclof FGFGRGRO-PEG: »-RB-Bip-RB-OH.

[8296] In embodiments, the EEV 13 selected from:

Ac-KKKRK-PEG-K(K -Ac)-K{cyclo]FGFGRGRQI-PEGo-K{N-)-NH;
Ac-KKKRK-PEG-K(RBRRBR-Ac)-K(cyclo[FGFGRGRQ]-PEG-K(N:)-NH,
Ac-RBRRBR-PEG,-K(KKRKK-Ac)-K{cyclo[FGFGRGROQ]-PEG,-K(N:)-NH; and
Ac-KRK-PEGK(KRK-Ac)-K(cy clo{ FGFGRGRQ-PEG12-K (N3 )-NH,

-

SKK

[6297] In embodiments, the BEEV 1s selected from:
AC-PKKKRK V-PEG;-K(cvelo[FIFFGRGRQ])-RF-PEG,-0OH and
Ac-PKKKRKV-PEG,-K{cyclo[FGFGRGRQ])-RF-PEG,-OH

[8298] In embodiments, the EEV 15 selected from:
Ac-PKERKRKV-PEG-R{cyclofFGFGRGROD-GRF-PEG4-OH and
AC-PKEKRKV-PEG-K{cyclo[FGFGRGRG])-BRF-PEG-OH
S [8299] In embodiments, the EEV s
Ac-KKKRK-PEG-K{cyclo] FGFGRGRQDH-GGE-OH or
AC-KKKRK-PEG-K{cyclof FGFGRGRO)-GGE-NH2
[8380] In embodiments, the FEV 13
Ac-KKKRK-PEG-K{cyclo[FGFGRGRO])-GGRRGRRG-OH.
{6301 In embodiments, the EEV 15
Ac-PREKREV-PEG-K{cyclol FIFGRGRON-PEG:-RFQILYBRBRB-OH.
16 j0302] In embodiments, the EEV 1s:
Ac-KKKRK-PEG,-K{cyclo[FGFGRGRG])-PEGs-RF-OTL.
[8303] In embodiments, the EEV 15 selected from:

Ac-PKKKRKG- PEG,-K(oyclo[FGFGRGROQ1)- PEG,-RHRH-Bip-OH
Ac-PKKKRKG- PEG,-K({cyclo[FGFGRGRQ})- PEG1,-RBRB-Bip-OH
Ac-PKKKRKG- PEG,-K({cyclo[FGFGRGROQ})- PEG1,-BRBR-Bip-OH
{ ]
]

AC-PRKKKREG- PEG-K{cyclo] FGFGRGRQO])- PEG::-HRHR-Bip-OH
AC-PRKKKREG- PEG-K{cyclo]FGFGRGRQO])- PEGi:-HBHB-Bip-OH and
Ac-PKKKRKG- PEG-K(cyelo[FGFGRGRQ])- PEG:,-BHBH-Bip-OH
{8304 In embodiments, the EEV 15
AC-PEKKKREG- PEG-K{cyclo]FGFGRGRO])- PEG:-RB-Bip-RB-OH.
15 [8305] In embodiments, the FEV 15 selected from:
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Ac-K{cyelo[FGFGRGRG-PEG »-KKKR-K{Ac-Nal}-OH;
Ac-K{cyclo] FGFGROGRQ]D-PEG - KKR-K(Ac-Nal}-OH, and
Ac-K{cyclo[FGFGRGRO-PEG -KR-K{Ac-Nal}-OH.

[8306] In embodiments, the EEV 13 selected from:
Ac-K{cvelol FGFGRGRG-PEG -KKKR-K{ Ac-dNal}-OH;
Ac-K{cyclo FGFGRGRQ-PEG: :-KKR-K({Ac-dNal}-OH,; and
Ac-K{cyclo[FGFGRGRQ-PEG1 -KR-K{Ac-dNal}-OH.

(V43

[8387] In embodiments, the EEV 15 selected from:
Ac-K{cvelo| FGEGRGRQ])-PEG, - NMK - N™MR L VMR MR VMK ( A c-Nal)-OH;

10 Ac-K{cyclo[FGFGRGRO-PEG: --N K- VMK VMR NMR (A c-Nal}-OH; and
Ac-K{cyclo[FGFGRGRO-PEG) --N" K -N"MR-NMK( Ac-Nal)-OH.

[8308] In embodiments, the EEV 15 selected from:
Ac-K{cyclo FGEGRGRO-PEG: - NMK -NMR N NMeR MK A 6-dNal)-OF;
Ac-K(cyclo[ FGFGRGRQ)-PEG: :-N MK -NM K- N R NSK Ac-dNal}-0H; and
15 Ac-K{cyclo[FGFGRGROQ])-PEG 2-NME NMR . NWMK( A g-dNal)-OH.
[6389] In embodiments, the EEV is selected fromu
Ac-K{cvclo] FGFGRGRG])-PEG - KKKR-K(N3}-NH>
Ac-K{cyclo[ FGFGRGRQ-PEG: -KER-k(MN:3)-NH; and
Ac-K{cyclo[FGFGRGROD-PEGI2-KR- k{MN3)}-NH>.
20 [8318] In embodimnents, the BEEV s selected from:
Ac-K{cyclol FGFGRGRO])-PEG: - KKER-OH
AC-K{cyclo[FGFGRGROD-PEG: »-KKR-OH and
Ac-K{cyclo]FGFGRGROD-PEGI2-KR-0OH.
[6311] In embodiments, the BEEV 1s selected from:

25 Ac-K(cyclo| FGFGRGRO)-PEG: 2~ NV KN NI NMR . k(N3 )-NH,
Ac-K{cvclo[ FGFGRGRQD-PEG: 2- MM KN MR (N3 )-NHz and
Ac-K{cyclo[FGFGRGRQD-PEGI2-NMER L AMRL (N3 )-NH:.

[8312] In embodiments, the EEV 15 selected from:
Ac-K{cyclo] FOFGRGRO)-PEG: - VM KN ME N MK NMR.OH

30 Ac-K{cvclo[FGFGRGRQ-PEG:o- MM K NVMKLAMR.OH and

Ac-K(cvelo|FGPGRGROQ]-PEGI 2-NMK . NMR.OH.

119



(Vg

WO 2025/038902 PCT/US2024/042608

[8313] In embodiments, the EEV 1s selected from:
Ac-K{cvclo[FGFGRGRO]-PEGI 2-KKKR-Nal-OH
Ac-K{cyelolFGFGRGRO-PEG »-KKR-Nal-OH
Ac-K{cvclolFGFGRGROD-PEGH-KKR-Nal-OH
Ac-K{cyclo] FGFGRGRQ-PEG2-KR-Nal-CH and
Ac-K{cyclo[FGRGRGR(])-PEGI 2-KKR-Nal-OH

[8314] In embodiments, the EEV 15 selected from:
Ac-B{cyclof FGFGRGRQD-PEG 2-NoMeK-NoMeK-NaMeK-NaMeR-Nal-OH
Ac-K{cycloi PFGEGRGRO)-PEG1-N K- N K - N R-Nal-OH
Ac-K{cyelo[FGFGRGRQ-PEG .- N°F K-NSK NSSR Nal-OH
Ac-K{cyclo[FGFGRGROD-PEG -N" K -N"**R.-Nal-OH and
Ac-B{cyclo[ FGFGRGRQD-PEGI 2-NMeK-NMeK-MNMeR-Nai-OH

{0315} In embodiments, the EEV 13 selected from:

Ac-PKKKRKG-PEG:-K(cycio[FGFGRGRO)-PEG-Bip-BRBRE-OH
Ac-KKKRK- PEG,-K{cyclo[FGFGRGRQ])- PEG)»-Bip-BRBRB-0OH
Ac-PKKKRKG- PEG:-K(cyclo[FGFGRGRQ])- PEG1-Bip-RBRB-OH
Ac-PRKKKRKG- PEG:-K{cyclo[ FGFGRGRQ))- PEG:2-RB-Bip-RB-OH
Ac-PRKKKRKG- PEG:-K{cyclo[ FGFGRGRQ])- PEG1-Bip-BHRHR-OH
{ ]
]

AC-PRKKKREG- PEG-K{cyclo]FGFGRGRQ})- PEGi:-Bip-BRHRH-OH
AC-PRKKKREG- PEG-K{cyclo] FGFGRGRQO])- PEG::-RHRH-Bip-OH
Ac-PKKKRKG- PEG-K{(cyclo]FGFGRGRQ} ) PEG:-RBRB-Bip-OH
Ac-PKKKRKG- PEG-K{(cyclo]FGFGRGRQ} ) PEG1:-BRBR-Bip-OH
Ac-PRKKERKG- PEG-K{cyelo[FGFGRGRQ])- PEG;-HRHR-Bip-OH
Ac-PRKEKERKG- PEG-K{cyelo[FGFGRGR(])- PEG-HBHB-Bip-OH and
Ac-PKEKERKG- PEG-K{eyclo[FGFGRGR(]}- PEGi-BHBH-Bip-OH

[8316] In embodiments, the EEV s selected from:

cyclo[FGFGRGRO-Lys{Bip-KRKKKP-Ac)-OH and
cyclo]FGFGRGRQ Ly PKEKRK -Bip-Ac)-OH
{0317} In embodiments, the EEV 13 selected from:

Ac-pklkrkv-PEG,-k(cyclo[ fGFGrGrO])-PEG,-OH and
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Ac-pkklrkv-PEG:-k{cyclo[ f{GFGrGrQ ) -PEG-K(N3)-NH,

{8318} In embodiments, the EEV 1s selected from:
Ac-pkkkrkv-PEG-k{cy clo[fGrrmrQ-PEG-dNal-OR
Ac~pkkkrkv-PEG:-k{cyclo[ fffrorr(Q]3-PEG-dNal-OH and
Ac-pkkkrkv-PEG-ki{ ey clof fGFGrGrQ ) -PEGi~dNal-OH

{8319} In embodiments, the EEV 15 selected from:

Ac-KKKRK-PEGZ-K{cyclo[FGFGRGRQ-PEG2-RF-PEG4-0OH

Ac-KKREK-PEGZ-K{cyclo] FGFGRGRQ-PEG2-RF-PEG4-CH

Ac-KRE-PEG2-K(cyclo[ FGFGRGRQ])-PEG2-RF-PEG4-OH

Ac-RK-PEG2-K(cyclo[FGFGRGRQO])-PEG2-RF-PEG4-OH

Ac-RF-PEGZ-K{cyclof FGFGRGRQ)-PEG2-RF-PEG4-0OH

AC-KKKRK-PEG2-K{cyclof FIFGRGRO])-PEGE-RF-OH

Ac-KEKRK-PEG4-K(cyclol FIFGRGRO])-PEGS-RF-OH

Ac-KKKRK-PEGE-K(cyclof FIFGRGRO|)-PEGS-RF-OH

Ac-KKRK-PEG2-K{cyclol FIFGRGROQ|)-PEGE-RF-OH

Ac-KRK-PEG2-K{cyclo[FIFGRGRO]}-PEGE-RF-OH

Ac-RK-PEGZ-K{cvclo FIFGRGRO])-PEGE-RF-OH

Ac-RF-PEG2-K(cyclo[ FFFGRGROQ]}-PEGE-RF-OH

{8328} In embodiments, the EEV 15 selected from:
Ac-rbrebe-PEG:-K{cy clo{ fGIGrGrQ ) |-PEGi - Nal-OH.
{8321} In embodiments, the EEV 15 selected from:
Ac-pkkkrkv-PEG:-k{cvelo[fGirrrrQ)-PEG 1 »-Nal-OH.
[6322] In embodiments, the EEV is selected fromu
cvelo] FGFGRGRG-K(Bip-KRKEKKP-Ac)-OH, and
cyclof FGFGRGRQ-K(PKEKKRK-Bip-Ac)-OH.
{0323} In embodiments, the EEV 13 selected from:

Ac-KRK-PEG-K(KRK-Ac)-K(cyclol FGFGRGRQI-PEG,-OH

Ac-KRK-PEG-K{KRKIL-Ac)-K{cyclo[FGFGRGRQ-PEG::-OH
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Ac-KRKIL-PEG-K(KRK-Ac)-K{cyclo[FGFGRGRQ-PEG::-OH

Ac-KRK-PEG-K(KRKF-Ac)-K(cyclo| FGFGRGRO|-PEG-OH

Ac-KRKF-PEG:-K{KRK-Ac)-K{cyclo[ FGFGRGRQ]-PEG;:-OH

{8324} In embodiments, the EEV is selected from:

Ac-KKKRK-PEG-K{KKRKK-Ac)-K{cyclo] FGFGRGRQ]-PEG) »-OH

Ac-KKKRK-PEG-K(RBRRBR-AC)-K{cyclo[FGFGRGRO]-PEG:»-OH

Ac-RBRRBR-PEG-K{(KKRKE-Ac)-K{cyclo[ FGFGRGRO}-PEG»-OH

{8325 In embodiments, the EEV is selected from:

Ac-KEKRK-PEG-K(RFRRF-Ac)-B{cyclofFGFGRGRQ]-PEG:»-OH

Ac-RFRRF-PEG,-K(KKRKK-Ac)-K(cyclo[FGFGRGRO]-PEG,-OH

{8326} In embodiments, the EEV 1s selected from:

Ac-KKKRK-PEG,-K(RIRRI-Ac)-K(cyelo[ FGFGRGRO-PEG,-OH

Ac-RIRRI-PEG,-K{KKRKK-Ac)-K(cvelo| FGFGRGRQ]-PEG.-OH

{3327} In embodiments, the EEV s selected from:

Ac-PKKEKRKV-PEG:-FGF-K{cyclo[RGRGRGROQ}-PEG-OH

{8328] In embodiments, the EEV 13 selected from:

Ac-PRKKREV-PEG-K(cyclo] RGRGRGROT-PEG-dNal-OH

[3328] In embodiments, the EEV 15 selected from:

Ac-KKKRK-PEG,-K(cyclo[FGFGRGRQ]-PEG,-RF-PEG-F-OH

Ac-KKKRK-PEG:-K(cyclo[FGFGRGRQ]-PEG,-RF-PEGs-R-0OH

{8336} In embodiments, the EEV is selected from:

Ac-KEKKRK-PEG-K{cyclo[ FFFGRGRQ-PEG:-RF-PEG-F-OH

[0331] In embodiments, the EEV 13 selected from:

Ac-KKKRK-PEG-K(cyclo[FGFRRRROQ|-PEG,-RE-PEG,-F-OH
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Ac-RF-PEG,-K(cyclo[FGFGRGRQ]-PEG,-RF-PEG,-F-OH

{8333} In embodiments, the EEV 15 selected from:

Ac-KKFRK-PEG,-K(cyclo[FGFGRGRQ}-PEG,-RF-PEG4-F-OH

Ac-KRE-PEG,-K(cyclo{FGFGRGRO-PEG,-RE-PEG,-F-OH

Ac-KFK-PEG-K{cyclo[FGFGRGRQ-PEGy-RF-PEG-F-OH

{8334} In embodiments, the EEV is selected from:

Ac-RF-PEG,-K{cyclo[FFFGRGRO-PEG-RF-PEG-OH

Ac-KKFRK-PEG-K{cyclofFGFGRGRQ-PEG:-RF-PEG+OH

{8335} In embodiments, the EEV 15 selected from:

Ac-KKFRK-PEG-K{cyclof FFFGRGRQ]-PEG,-RF-PEG:-OH

Ac-RF-PEG-K(cyclo[FGFGRGRQ|-PEG,-RE-PEG-OH

[0336] In embodiments, the EEV 13 selected from:

Ac-KKKRK-PEG-K{cyclo[FGRGFGRG]-PEG-RF-PEG-OH

Ac-KKKRK-PEG-K{cyclo[FGFLRLRQ}-PEG-RF-PEG-OH

]
Ac-KKKRK-PEG:-K{cyclo[FRFRFRFQ]-PEG,-RF-PEG+-OH

]

]

Ac-KKKREK-PEG-K{eyclo[FGFVRVRQ]-PEG:-RF-PEG:-OH

{8337} In embodiments, the EEV is selected from:

Ac-KEKRK-PEG-K{cyclof FfFGRGRO-PEG-KRR-PEG-OH

b
Ac-KKKRK-PEG,-K(cyclof FEFGRGRQ)-FEG-KKRR-PEG,-OH

Ac-KKKRK-PEG:-K{cyclo[ FITFGRGRQ}-PEG:-KRK-PEG:-OH

Ac-KEKRK-PEG-K{cyclof FfFGRGRO-PEG-KKRK-PEG-OH

]

]
Ac-KKKRK-PEG:-K(cyclo[FITFGRGRQ)-PEG:-KKKRR-PEG.-OH

]

]

]

M)
Ac-KKKRK-PEG-K{oyclo[FIFGRGROD-PEG-KKKRK-PEGy-OH

{8338} In embodiments, the EEV 15 selected from:
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Ac-KKKRK-PEG,-K{oyclo[ FGFGRGROQ])-PEG,-RF-PEG;-OH
Ac-KKRK-PEG,-K(cyclo[FGFGRGROQ})-PEG,-RF-FEG,-OH
Ac-KRK-PEG,-K(cyelo[FGFGRGRQ)-PEG,-RF-PEG,-OH
AG-RK-PEG-K(cvelo[FGFGRGRQ))-PEG,-RF-PEG-OH

[3339] In embodiments, the EEV s selected from:
Ac-KKRK-PEG:-K{cyclo[FGFGRGRQ-PEGs-RF-PEG-0OH
Ac-KRK-PEG-K{(cyclo[FGFGRGRQ-PEG:-RF-PEGy-OH
Ac-RK-PEG-K{cyclofFGFGRGRG)-PEG-RF-PEG-OH
Ac-RF-PEG-K{cyclo[FGFGRGRO-PEGs-RF-PEG-OH

{8340} In embodiments, the EEV 1s selected from:
Ac-BRKKRK-PEG:-K{cyclof FTFGRGRO)-PEGs-RF-OH
Ac-KKKRK-PEG-K{cyclo[FTFGRGRQ})-PEGs-RF-OH
Ac-KKKRK-PEGe-K{cyclof FIFGRGRO])-PEG-RF-OH

{0341} In embodiments, the EEV 13 selected from:
Ac-BKKRK-PEG:-K{cyelo[FIFGRGRQ}-PEG:-RF-OH
AC-KRE-PEG-K{cyclo[FIFGRGRQ]}-PEGs-RF-OH
Ae-RK-PEGz-K{cyclo[ FIFGRGROQ]-PEG-RF-OH
Ac-RE-PEG-K{cvclo[FIFGRGROD-PEGs-RF-OH

[8342] In the EEV sequences provided, fysine can include a protecting group. In embodiments,
the protecting group 1s a trifluorcacetyl {Tfa) group. In embodiments, the protecting group 1S an

16 acetyl (Ac) group. It is understood that other protecting group can also be used and that the
protecting group can be removed after the EEV 1s conjugated to a cargo. In embodiments, the
EEVs are deprotected after conjugation to the PMOQOs.

[6343] Examples of EEV structures before conjugation to a cargo are shown i FEGs. 6-12.
Exocyclic Peptides

15 [0344] The exocyclic peptide (EP) can comprise from 2 to 10 amino acid residues eg., 2, 3, 4, 5,

6,7, 8, 9 or 10 amino acid residues. The EP can comprise 2 to 8 amino acid residues or 210 6
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amino acid residues. In embodiments, the EP comprises 2 amino acid residues. In embodiments,
the EP comprises 3 amino acid residues. In embodiments, the EP comprises 4 amino acid residues,
In embodiments, the EP comprises 5 amino acid residues. In embodiments, the EP comprises 6

amine acid residues. In embodiments, the EP comprises 7 amno acid residues. In embodiments,

(V43

the EP comprises 8 amuno acid residues.

[8345] The amino acids in the EP can have D or L stereochemistry. The amino acid residues of
the EP may ali be D-amino acids. The amino acid residues of the EP may all be L-amino acids.
The amino acid residues of the EP may be a combination of D-aming acids and E-amino acids.
[8346] The exocyclic peptide can be acyiated at the N-terminus {Ac-EP). It 1s understood that EP

10 and Ac-EP can be used interchangeably throughout the application. For example, the EF can

comprise Ac-PK
[8347] Each ammno acid mn the exocyclic peptide may be a natural or non-natural aminoe acid. The
term “‘non-natural amino acid” refers to an organic compound that is a congener of a natural
amino acid in that it has a structure similar to a natural amine acid so that it mimics the structure
1S and reactivity of a natural armino acid. The non-natural amino acid can be a modified amino acid,
and/or amino acid analog, that is not one of the 20 common naturally occurring amino acids or
the rare natural amino acids selenocysteine or pyrrolysine. Non-natural amino acids can also be
the D-isomer of the natural ammno acids. Non-natural amino acids can also be the D-isomer of
the natural anino acids. Amuno acids and/or amino acid residues may be referred 1o using thew
20 full name, thewr conventional three letter abbreviation, or thewr conventional one letter
abbreviation. When using the one letter abbreviation, capital letters mdicate L amino acids or
residues, and lower case letters indicate I amino acids or residues. For example, arginime may be
referred to as Arg, R, orr.
[6348] The EP can comprise at least one amino acid residue that 1s positively charged at
25  physiologically relevant pH values. In embodiments, the EP comprises at least one amino acid
residue comprising a guanidine group, a terminal amine, an vmidazole, or a protonated form
thereof. In embodiments, the EP comprises at least one amine acid residue comprising a guanidine
group, or a protonated form thereof. In embodiments, the EP comprises at least one amino acd
residue comprising a termunal amine or a protonated form thereof In embodiments, the EP
30 comprises at least one amino acid residue comprising an imidazole, or a protonated form thereof.

Protonated forms can mean salt thereof throughout the disclosure.
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[8349] The EP can comprise from 1 to 5 amino acids residues comprising a stde chain
comprising a guaniding group, a termnal amine, an iwmdazole, or a protonated form thereof. The
EP can comprise from 1 to 4 anuno acids residues comprising a side chain comprising a

guanidine group, a terminal amine, an midazole, or a protonated form thereof. The EP can

(V43

comprise from 1 to 3 aming acids residue comprising a side chain comprising a guanidine group,
a terminal amine, an imidazole, or a protonated form thereof The EP can comprise 1 or 2 aming
acids residue comprising a side chain comprising a guanidine group, a terminal amine, an
imidazole, or a protonated form thereof. The EP can comprise 2 or 3 amino acids residue
comprising a side chain comprising a guanidine group, a terminal amine, an imidazole, or a
10 protonated form thereof The EP can comprise from 2 to 4 amino acids residue comprising a side
chain comprising a guanidine group, a terminal amine, an imidazole, or a protonated form
thereof.
[8350] In embodiments, the amine acid comprising a guanidine group is arginine. In embodiments,
the amino acid comprising a terminal amine is lysine. In embodiments, the amino acid comprising
15 anwudazole 18 histidine,
[6351] The EP can comprise 1, 2, 3, 4, or 5 anuno acids residues comprising a side chain
comprising a guanidine group, or a protonated form thereof. The EP can comprise 1 aming acid
residue comprising a side chain comprising a guamdine group, or 4 protonated form thereof The
EP can comprise anuno acid residues comprising a side chain comprising a guanidine group, or a
20 protonated form thereof The EP can comprise 3 anuno acid residues comprising a side chain
corprising a guanidine group, or a protonated form thereof. The EP can comprise 4 amino acid
residues comprising a side chain comprising a guanidine group, or a protonated form thereof
The EP can comprise 5 amino acid residues comprising a side chain comprising a guanidine
group, or a protonated form thereof. The amino acid residue comprising a side cham comprising
25  a guamdine group can be an arginine residue. The EP can comprise 1, 2, 3, 4, or 5 arginine
residues. The EP can comprise 1 arginine residue. The EP can comprise 2 argining residues. The
EP can comprise 3 arginine residues. The EP can comprise 4 arginine residues. The EP can
comprise 5 argimine residues.
[8352] The EP can comprise 1, 2, 3, 4, or 5 amuno acid residues comprising a terminal amine, or
30 aprotonated form thereof. The EP can comprise 1 amino acid residue comprising a terminal amine,

or a protonated form thereof. The EP can comprise 2 amino acid restdues comprising a terminal
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amineg, or a protonated form thereof The EP can comprise 3 amino acid restdues comprising a
terminal amine, or a protonated form thereof The EP can comprise 4 amino acid residues
comprising a terminal amine, or a protonated form thereof The EP can comprise 5 amino acid

residues comprising a termunal amine, or a protonated form thereof. The aming acid with a ternunal

(V43

amine can be lysine. The EP can comprise 1, 2, 3, 4, or 5 lysine residues. The EP can comprise 1
iysine residue. The EP can comprise 2 tysine residues. The EP can comprise 3 lysine residues. The
EP can comprise 4 lysine residues. The EP can comprise 5 lysine residues. The amino group on
the side chain of each lysine residue can be substituted with a protecting group, including, for
example, trifluorcacetyl  (-COCF;),  allyloxyearbonyl  (Alloc),  1-(4,4-dimethyl-2,6-
10 dioxocyclohexylidenejethyl {Dde), or {4.4-dimethyl-2 6-dioxocyclohex-1-vlidene-3}-methyibutyl
(ivDxde} group. The aminc group on the side chain of each lysine residue can be substituted with a
triffuoroacetyl (-COCF:} group. The protecting group can be included to enable amide
conjugation. The protecting group can be removed after the EP is conjugated to a ¢CPP.
[6353] The EP can comprise 1, 2, 3, 4, or 5 amino acid residues comprising an imidazole, or a
15 protonated form thereof. The EP can comprise | amino acid residue comprising an mmudazole, or
a protonated form thereof The EP can comprise 2 amino acid residues comprising an imidazole,
or a protonated form thereof. The EP can comprise 3 amino acid residues comprising an imidazole,
or a protonated form thereot. The EP can comprise 4 amino acid residues comprising an imidazole,
or a protonated form thereof. The EP can comprise 5 amino acid residues comprising an imidazole,
20 or a protonated form thereof. The amino acid comprising an imudazole can be histidine. The EP
can comprise |, 2, 3, 4, or 5 tustidine residues. The EP can comprise | histidine residue. The EP
can comprise 2 hustidine residues. The EP can coroprise 3 histidine residues. The EP can comprise
4 hustidine residues. The EP can comprise 5 histidine residues.
[6354] The EP can comprise 1, 2, 3, or 4 arnino acid residues with an uncharged side cham. The
25  uncharged side chamn can comprise a hydrophobic side chain. The EF can comprise 1, 2, 3, or 4
amino acid residues with a hydrophobic side chain. The EP can comprise 1, 2, 3, or 4 amino acid
residues with an uncharged hydrophobic side chain. The EF can comprise 1 amino acid residue
with an uncharged hydrophobic side chain. The EP can comprise 2 amino acid residues with an
uncharged hydrophobic side chain. The EP can comprise 3 amuno acid residues with an ancharged
30 hydrophobic side chain. The EP can comprise 4 amino acid residues with an uncharged

hydrophobic side chain. The amino acid residue with an uncharged hydrophobic side chain can be
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selected from valine, proline, $-alamine, and glyvcine. The amino acid residue with a hydrophobic
side chain can be valine or proline. The ammo acid residue with a hydrophobic side chain can be
valine. The anuno acid residue with a hvdrophobic side chain can be proline. The amino acid
residue with a hydrophobic side chain can be B-alanine. The amine acid residue with 2 hydrophobie
side chain can be glycine.

[8355] The EP can comprise at least one positively charged ammno acid residue and at least one
uncharged hydrophobic residue. The EP can comprise two positively charged amino acid residues
and one uncharged hydrophobic residue. The EP can comprise three positively charged amino acid
residues and one uncharged hydrophobic residue. The EP can comprise four positively charged
arnino acid residues and one uncharged hydrophobic residue. The EP can comprise two posttively
charged amino acid restdues and two uncharged hydrophobic residues. The EP can comprise three
positively charged amino acid residues and two uncharged hydrophobic residues. The EP can
comprise four positively charged amuno acid residues and two uncharged hydrophobic residues.
[8356] The EP can comprise at least one lysine residue and at least one arginine residue. The EP
can comprise 2, 3, 4, or 5 lysine residues and/or arginine residues. The EP can comprise 2 lysine
and/or arginmne residues. The EP can comprise 3 lysine and/or arginune residues. The EP can
comprise 4 lysine and/or arginine residues. The EP can comprise S lysine and/or arginine residues.
[#357] The EP can comprise one or more anuno acid residues selected from lysine (K), arginine
{R), hustidine (H), glycine (G}, B-alanine (B}, phenylalanine (F}, proline (P}, valine {V}, or
combinations thereof. The EP can comprise one or more amino acid residues selected from
ivsine (K}, argimuine (R}, histidine (1), glyeine (G}, B-alanine (B}, or combmations thereof The
EP can comprise one profine (P). The EP can comprise one valine (V). The EP can comprise one
elycine (G). The EP can comprise one or more lysine (K} The EP can comprise one lysine (K}
The EP can comprise two lysine (K). The EP can comprise three lysine (K}, The EP can
comprise four fysine (K). The EP can comprise one or more arginine {R)}). The EP can comprise
one arginine {R). The EP can comprise two arginine (R}, The EP can comprise three arginine
{R). The EP can comprise four arginine {R}. The EP can comprise five arginine (R}, The EP can
cornprise six arginine {R). The EP can comprise one or more histidine (H). The EP can comprise
one tustidine (H). The EP can comprise two hustidine (H). The EP can comprise three hustidine

(H). The EP can comprise four histidine (H}. The EP can comprise five histidine (H). The EP can
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comprise six histidine (H}. The EP can comprise one or more B-alanine (B} The EP can
comprise two B-alanine (B). The EP can comprise two S-alanine (B).

[8358] The EP can comprise KK, KR, RR, RK, RF, HH, HK, HR, RH, KKK, KFK, KGK, KBK,
RBRBR, RBHBR, RFRRF, RIRRI, RKKEKKG, KRKEKG, KKREKKG, KKEKRG, KKKRKG,
RKEKEB, KRKEKKEB, KKRKEKB, KKKKRB, KKKRKY, RRRRRR, HHHHHH, RHRHRH,
PEKERKYVY, PGKKRKY, PKGKREY, PKKGRKY, PKKKGKY, PKEKRGVY or PRKKRKG,
wherein B 1s beta-alanine. The EP can comprise PRKKREV. The EP can comprise RR, RRR,
RHR, RBR, RBRBR, RBRRER, RBGRBR, RBRGBR, RBRRB(, RBHBR, or HBRBH,

-

7

wherein B is beta-alanine. The amino acids i the EP can have D or L stereochemistry.

33591 The EP can comprise kk, kr, 1, vk, of, hh, bk, hr, oh, kkk, kfk, kgk, kbk, kbr, kek, ke, tkk,
rrr, vhr, ey, fre) efe, vy, kkb, khk, hkk, hrr, hreh, bhe, hbh, Bhb, bbb, pkkk, khkk, kkbk, kkkb,
khkh, bkhk, kkkk, kkrk, krkk, keek, kekf, ckkr, reer, thrb, brbr, hrhr, thrh, bbhb, bhbh, kgkk, kkgk,
hbhbh, rbhbh, brbrb, hbrbh, bhehr, brhrh, hbkbh, roeee, kkkkk, kkkrk, rkkkk, krkkk, kkekk, kkkkr,
kkirk, kbkbk, kekil, rbfbr, rhrby, bbby, ofref) rieny, thkckg, kekkkg, kkrkkg, kkkkrg, rkidkkb,
krkkkb, kkrkkb, kkkkrb, kkkrkv, reerrr, hhhhhh, shrhrh, brhehe, kekkkp, pkkkek, kekoks, thekek,
rbrbrh, rbrrbr, kbkbkb, pkkkrky, pelkrkv, pkgkrkv, pkkgrky, pkkkelv, pkidkrgv or pkkkrkg.
[8368] The EP can consist of KK, KR, RR, RK, RF, HH, HK, HR, RH, KKK, KFK, KGK,|
KBK, KBR, KRK, KRR, RKK, RRR, RHR, RRV, FRR, RFR RBR, KKH, KHK, HKK, HRR,
HRHM, HHR, HBH, HHH, HHHH PKKK, KHKK, KKHEK, KKKH, KHKH HKHK, KKKK,
KKRE, KRKK, KRRK, KRKF, RKKR, RRRR, RBRB, BRBR, HRHR, RHRH, HBHB, BHBH,
KGKK, KKGK, HBHBH, RBHBH, BRBRB, HBRBH, BHRHR, BRHRH, HBKBH, RRRRR|
KKKKK, KKKRK, RKKKEK, KRKKK, KKRKK, KKKKR, KKFRK, KBKBK, KRKIL,
KKKRKG, RKKKKEB, K B, KKEKKRB, KKKRKY, RRRRRR, HHHHHH,
RHRHRH, HRHRHR KRKKKP, PKKKRK, KRKRKR, RKRKRK, RBRBRB, RBRRBR,
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KBKBKB, PKKKRKY, PGKKRKY, PKGKRKY, PKKGRKY, PKEKGKY, PKKKRGY or
PREKERKG, wherein B 18 beta-alanine The EP can consist of PKKERKY. The EP can consist
of RR, RRR, RHR RBR, RBRBR, RBRRBR, RBGRBR, RBRGBR, RBRRBG, RBHBR, or
HBRBH, wherein B 18 beta-alanine. The amino acids 1o the EP can have B or L stereochemustry.
83611 The EP can consist of kk, kr, 1, vk, rf) hh, bk, he, th, kkk kfk, kgk, kbk, kbr, krk, ker, rkk
rrr, thr, o, frr, iy, rbr, kkh, khk, hid her, hrb, hhr, hbh, hhh, hhbh, pkid khklo kikhk, kkkh,
khkh, hkhk, kkklk kkrk kekk kerk, kekf) okke, eeer, rbrb, brbr, hrhr, rhrh, hbhb, bhbh, kgkl kkgk,
hbhbh, rbhbh, brbrb, hbrbh, bhrhr, brhwh, hbkbh, reerr, kkkkk Kok rkkdek rkkk kkrkk kkkker,
kkirk, kbkbk, krkil, rbfbr, rbrbr, rbhbr, rfief, riers, rkkkkg, krkkkge, kkrkkg, kkkkrg, rkkkkb,
krkkich, kkrkkb, kkkkrb, kkkrkv, rrerrr, hithhhh, rhrhrh, hehrehe, ckldep, pkkiak, krkrkr, rkekek,
rbrbrb, rbrebr, kblkbkh, pkkkrkv, pgkkrky, pkekrkv, pkkerky, pkkkgkv, pkickrgv or pkikrke.
[8362] The EP can comprise KK, KR, RR, RK, RF, KKK, KGK, KFK, KBK, KBR, KRK, KRR,
PEGKRKYVY, PKKGRKY, PKKKGKY, PKKKRGY or PKKEKRKG. The EP can comprise
PK

—

KV, RR, RRR, RHR, RBR, RBERBR, RBHBR, or HBRBH, wherein B s beta-alanine.

-

[0363] The EP can comprise one or more N™K or N™R amino acid residues, or a combination
thereof. The notation “N*Me”
of the indicated anuno acid. The EP can comprise NOFK-NOER, VMO R oMeps adde 17
NOMEC L eMeR . peiMe o ApbeR yeiNer apieR - puMefe e MR ARMeR - p ARMERC_ Ao
N R NMOK The EP can consist of NOK- VMR, oMo ooy pyoMegr. ppobe 17
NMeR MR NiMe g apog apoge apeR . amMege amMege amMep e oo ariMege_ ardMege
N e R N IMER,

[6364] The EP can comprise kk, kr, rr, ok, of, kkk, kgk, kfk, kbk, kbr, krek, ke, vkk, v, kkKk,
kkrk, krkk, kerk, kekf, rkkr, rerr, kghk, kgl kkkkk, kkkrk, kbkbk, kkfrk, kelal, rfeef rom,
kkkrkv, pkkkrkv, pglilrky, pkgkeky, pkkerky, pkkkeky, plkkrgv, or phkdakg. The EP can

indicates that the anuno acid includes a methyl group on the N atom

comprise pkkkrkv, 11, 117, the, rbr, rbrbr, rbhbr, or hbrbh

[8365] The EP can consist of KK, KR, RR, RK, RF, KKK, KGK, KFK, KBK, KBR, KRK,
KRR, RKK, RRR, KKEKK, KKRK, KRKE, KRRK, KRKF, RKKR, RRRR, KGKK, KKGK,
KKEKK, KKEKRK, KBKBK, KKFRK, KRKIL, RFRRF, RIRRI, KKKRKYVY, PKKKRKY,
PGKERKY, PKGKRKY, PKKGRKY, PKKKGKY, PRKKEKRGY or PKKKREKG. The EP can
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congist of PKEKKRKY, RR, RRR, RHR, RBR, RBRBR, RBHBR, or HBRBH, wherein B 13 beta-
alanine.

83661 The EP can consist of kk, kr, mr, vk, of) kkk, kek, kbk, kfk kbr, krk, ker, okk rere, Rk
kkrk, krkk, kerk, kekf, rkkr, reer, kgkk, kkglo kkkkk, kkkrk, kbkbk, kkfrk, kelal, rfeef rom,
kkkrkv, pkkkrkv, pekkekv, pkgkrkv, pkkarky, pklkely, pkkkrgv, or pkkkrkg

[8367] The EP can comprise one of the following sequences: HBH, HBHBH, or HBRBH. The EP
can comprise HHRBFBR. The EP can comprise one of the following sequences: KBK, KBKBK
or KBR. The EP can comprise one of the following sequences: KGK or KGKK. The EP can
comprise one of the following sequences: KKGK, KKKK, KKKKR, KKKREK, KKKRKG, or
KKREK. The EP can comprise one of the following sequences: KR, KRK, or KRKKK. The EP can
comprise PGKKRKY. The EP can comprise one of the following sequences: PKGKREY, PKK,
PKEKGRKY, PKKK, PKKKGKY, PKKKRGY, PKKKRKG, PKKRGY, PRKKRKG, or PKKRKY.
The EP can comprise one of the following sequences: RBHBH, RBHBR, RBR, RBRBR, or
RBRRBR. The EP can comprise one of the following sequences: RFR, or RHR. The EP can
cornprise RKKK. The EP can comprise one of the following sequences: RR, RRR, or RRRRFFF.

The EP can comprise one of the following sequences: RK or RF. The EP can comprise one of the
following sequences: KFK or KRKF. The EP can comprise one of the following sequences:
KKFRK or KRKIL. The EP can comprise one of the following sequences: RFRRF or RIRRI The
EP can comprise PKKKRKY. B is beta-alanine,

[6368] The EP can comprise an amino acid sequence wdentified in the art as a nuclear
iocalization sequence {NLS}. The EP can consist of an amino acid sequence 1identified in the ant
as a nuclear localization sequence (NLS}). The EP can comprise an NLS comprising the anuno
acid sequence PKKKRKY. The EP can consist of an NLS comprising the amino acid sequence
PKEKRKYV.

[8369] The EP compnise from 2 to 10, 6 t0 9, or 4 {0 8 consecutive amino acid residues. The EP
can comprise between 2 to 10, 6 to 9 or 4 to 8 amine acids, wherein not all amino acids are
consecutive, for example, the amino acid residues of the EP may be separated by one or more
components of the EEV, for example, the amino acid restdues of an EP may be separated by a

finker, the ¢CUPP or a combination thereof, thereby forming a “sphit” EP.
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EEV-cargo conjugate

(#8378} In embodiments, the EEV can be conjugated to a cargo to form an EEV-cargo conjugate
comprising the structure of Formula (A-1}):
Formula (4-1}:
G
o~ ~ & -"I e . s
et ] L3 —carge
{CHahye

E
5 cCFP , wherein

EP 15 a linear exocyclic peptide defined herem;
cCPP 15 a cyclic cell penetrating peptide defined herein;
L' and L2 are, independently, a Hinker arm;
N ndicates D- or L-stereochenustry;
18 y'1s an integer from 1 1o 5;
M 13 a bonding group defined herein; and
cargo 1s a peptide, an oligonucleotide, a small molecule, or any combinations thereof.
8371} In embodunents, the compound Formula (A-1} can have a Formula selected from (B-1},

{(BB-1), (C-1), (D-1), (E-1) and (F-1):

15 Forsuda (B-1):

TR
H EALE RN AL XY p - cargo
EP—N-{PEG}, " "y Y § ----- {PEG)S i
© Sy
“GPP (B-1);
Formula (BB-1):
o
;Mg ‘:"‘\\g -~§‘§\ .-".‘ﬁ?.‘i's - !:i /'{’\-‘7.3 s ?~\
P —N-{PEG) " ' N" “N—(PEGY b pEeys W W carge
o . H o o
{CHE}\;’
cCRR (BB—E);
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Forpuda (C-1):

o

e H c 5 w
H SUNSIA IR} LA (AR B (AR e g
EF - PEG), \r?si\ﬁj \g___{?g@}y_‘,\ Py {RAB {AA M - carge
{{EEHQI’}” o

SCPP (C-1)
Formula (D-1):

Q

H o R H AR XN -cargo
EPN-PES)e ™ T ARy N (PREGY
I &
(CHaly

SCPP 1),
S Formula (-1}

b H Al #iyg0°
™ P N AR KD - - carge
BRF N~ {PEG). f\‘~ N"’Q“"ﬂ N b )
i {‘3

{(E-1}; and
Formula (F-1):

4 H g .
b BN RN LA RO - (8B M cargo
EPWNW{QQ{;}X‘ e J\"\\E},a&s\r N""{Pﬁﬁ}z"w\ / \,,» { }?3 g
o . &
{{-?H:?.By
i
sGPPR

(F-1):
wherein EP, cCPP, x', §/, N, v, 2/, 1", 27, /", X, X" K", (AA, b', M, and cargo are as defined
10 herein

[8372] In embodiments, the compound Formuula {(A-1) can have a Formula selected tfrom (G-1),
(H-1), (-1, (-1, (B3-1), (K-1), (L-1), oF (M-1);
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Fornuda (G-1):

BT
H N S N
ER-N-(PEG), Ty
I
(CHaly

{
cCPPR

Formula (H-1):

f PR NN
EP R PEG)
{GHzly

CCRP

S Forsudoa (1-1):

oy ®
H ES

EF NGy

1

Y

i
NN
s

¥

N {FEGY,
t N { iy
LR
SOPP

.

Formula (J-1}:

N S T
EP —N—{PEGI " oy R

o

Formula (JJ1-1):

EF N {PEG)

16

.
A ISy

‘\\\{__» \N--- {?E{a}‘:y"ll S
PN

N {PESY,
I

PCT/US2024/042608

¥ H ‘ W-cargs
ARAY N (FEG) Py S

& o

(G-1};

AL ARy N (PEGL

LR R

!
o

CRIGS

;

é

(H-1};

saw

i i A )
{&&}g-§»-fp§g} Ao (B R~ cargo
LIRS 3 R o i
&

i
[N
AU

PN r

o

(-1}

g 9

S
N

bW —carge

N
it
i

A

K f‘h\ s -
SN pEeR

E
{(fﬁz}y‘

SCPP

(3-1%

134



WO 2025/038902 PCT/US2024/042608

Forpmuda (K-1):

A+
H "\‘z} § ! H 0 M —cargo
; S L) TNY. Yo g . AN BT ‘
ER N~ (PEG) - \1 (AR}~ N-{PEG)"
o 0
{?HE}‘;’

ccPP (K1)

Formula (1-1):
il

Y B . '
Lol R NN *“‘“'{77-;\«‘*" {Adh, W ~cargo
i

ER N {PEG): -~ Ty Y §wi§§ﬁ}s
{GHaly

cthe {L-1}; and

5 Formula (M-1):
Q ki

Y 3

N
A
L.

H iy o YT R
EF—N-(PEG)y ~ ¥ {AlA)y~ X% - W - cargo
o .0 &

cOPP ’L (M-1):
wherein EP, ¢CPP, x', i, ~, v, 2/, 17, 27, 17, X, K7, (AA)a, (AAYD, (AAYL”, &' b, b", M, and
cargo are as defined herein.

{8373} In embodiments, the compound of Formula (A-1} can have a Formula (R-1} or (B-1):
10 Forpuda (R-1):

: Q2
¢ H o
N A et MW carge

H fd - o
EP~N~(PEG), "y " T NoPEGR

© ey

sCPR (R-1}; or
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Formuda (B-1):

u ©
RS P S\t | R
{PEGe T ( g"""i EGy

(CHg)y

CCPP

wherein

%15 an mnteger from O to 12;

1186, 1, or 2, wherein ' 18 0 when & 13 0
~indicates L- or D-stereochenuistry;

v s an nteger from 1 to 3;

2" is an integer from 0 1o 12;

17180, 1, or 2, wherein | is O when 2" 15 G,

X°" comprises a hydrophobic component; and

M- carge

PCT/US2024/042608

(B-1};

{0374} cargo 1s a peptide, oligonucieotide, a small molecule, or a combination thereof In

embodiments, the compound of Formula (A-1) can have a Formula (R-1) or (B-1}):

Formula (R-1):

» Q

e F
.

(CHa)y

Formula (R-1):
o

~,

¢ H
LN

H i __k\ oAl
EP N~ (PEG} Y *f’ N-PEG) Y

(CHy)y
cCPP
wherein
x" 1s an integer from 0 to 12;
1180, 1, or 2, wherein §' is 0 when x' 15 §;
" ndicates D-stereochemistry;

v’ is an integer from 1 to §;

:

T

W Ly i A
EPWN”{PEQ}R’ N_..--{ AW .wN\J_\,.f .§§ ))))) {pga}z}@
I 7 A
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z' 13 an iteger from O to 12
17150, 1, or 2, wherein 1" 1s O when 2" 18 §;
X" comprises a hydrophobic component; and
cargo 15 a peptide, ohigonucleotide, a small molecule, or a combination thereof,

wherein EP comprises all DB-amino acids; cCPP comprises D-amino acids, achiral amino
acids and AAsc, wherein AAsc i1s an amino acid side chain and AAsc conjugates ¢cCPP to the
linker.

(8375} In embodiments, the EEV-cargo conjugate has the structure of formula (A-3};

Formuda (A-3):

o

2%

S

gp—Ho ‘ﬁ-Lz —M'-cargo
(CHay

MH

] !
NH \
0~‘<;‘/ HM\,’RQ
i i
N b
R NH Hf?ﬁ 20

49 (A-3)
wherein:
EP 13 a linear exocyclic peptide;
L' and L? are linker arms,
M’ 15 a bonding group; and
v’ is an integer from -5,
~ indicates D- or L- stereochenustry;
R, Ro, and Rs can each independently be H or an amino acid residue having a side chain

comprising an aryl or hetercaryl group;
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R4, Rs, Rs and Ry are independently H or a side cham of an amino acid,

g 13 an mteger from 1-4;

i 1s an integer from 1-4; and

cargo s a peptide, oligonucleotide, a small molecule, or a combination thergof
[8376] In embodiments, the EEV-cargo conjugate of Formula {(A-3} has a hinker structure of
Formula (B, (BB"), (T, (D) (E) or (F').
[8377] In embodiments, the EEV-cargo conjugate of Formula {A-3} has a hinker structure of
Formula (G), {(H'}, (3%, 31, (K}, (L, or (M)
[8378] In embodiments, the EEV-cargo conjugate of Formula {(A-3} has a hinker structure of
Formula (R') or (B').

[8379] In embodiments, the EEV-cargo conjugate has the structure of formula (A-3a):

Formula (4-3a)

— TGN

{A-3a)
wherein EP, M, LY, L% A v/, n, Ry, Ro, Ra Rs, Rs, Re, and Ry are as defined herein and cargo is a

2 J

peptide, oligonucleotide, a small molecule, or a combination thereof
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[8388] In embodiments, the EEV-cargo conjugate of Formula {A-3a) has a linker stracture of
Formula (B, (BB), (T, (DY), (B, or (F').

[6381] In embodiments, the EEV-cargo conjugate of Formula {(A-3a) has a linker structure of
Formula (G7), (H"}, (I, 1), (K, (LY, or (M),

[6382] In embodiments, the EEV-cargo conjugate of Formula {(A-3a) has a linker structure of
Formula (R') or (B},

[8383] In embodiments, the EEV-cargo conjugate has the structure of formula (A-3b):

Formula (4-36):

{A-3b)
wherein EP, LY L2 M A v, oy m/, m”, g, Ry, Ra, Ra.Re, and R are as defined herein and cargo
is a peptide, oligonucleotide, a small molecule, or a combination thereof.
[8384] In embodiments, the EEV-cargo conjugate of Formuia {A-3b} has a linker structure of
Formula (B%, (BB, (CY, (D), (E7), or (F').
[8385] In embodiments, the EEV-cargo conjugate of Formula {A-3b} has a linker structure of
Formula (G), {(H'}, (3%, 31, (K}, (L, or (M)
[8386] In embodiments, the EEV-cargo conjugate of Formula {A-3b) has a linker structure of

Formula (R} or (B').
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[8387] In embodiments, the EEV-cargo conjugate has the structure of formula (A-3¢):

Formula {4-3c):

4 ?
& S .«~"‘l\, Y
E? vvvvvv a§ L"‘ \,\E',.- & §'" L.f_ AAAAA &ﬁp‘“ (:ﬂi'gﬁs
{5‘?3“?2}?‘
WM
{}:‘:\\*"
My oy
i
W’ BH. o P "
A .
w }\} N KNAV'\V &
N4 ;
Do HN g

{A-3c),
wherein EP, LY L2 M, N v/, n, m’, m” Ry, Ry, Rs Ry, and Rs are as defined herein and cargo is a
5 peptide, ohigonucleotide, a small molecule, or a combination thereof.
[8388] In embodiments, the EEV-cargo conjugate of Formula {A-3¢) has a linker structure of
Formula (B, (BB), (T, (D), (EY), or (F'}.
[8389] In embodiments, the EEV-cargo conjugate of Formula {A-3¢) has a linker structure of
Formula (G), {(H'}, (3%, 31, (K}, (L, or (M)
16 [8398] In embodiments, the EEV-cargo conjugate of Formula {(A-3¢) has a linker structure of
Formula (R') or (B},
(63911 In embodiments, the EEV can be conjugated to a cargo to form an EEV-cargo conjugate

comprising the structure of Formula (AA-1):
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Formula (AA4-1):

T LR - cargo

{:ﬁ ?§ ((ZXAC'])

wherein:

c¢CPP 15 a cyclic cell penetrating peptide;

(V43

Ac 1s acetyl;

L% 1s a linker arm;

~indicates L~ or D-stereochemistry;

v'is an integer from 1 to 5;

M’ comprises a bonding group; and

10 cargo is a peptide, an oligonucleotide, a small molecule, or any combinations thereof.
{83921 In embodiments, the compound Foromula {(AA-3) can have a Formula selected from (N-1),

{O-1), (P-1), or (-1

Formula (N-1):

o
Nl N (As— K - N —cargs
A N (PEG), Ty
(EHg)y ©
cCPP (N-1):

15 Formula (O-1):

ae SNy (PEG), pi\ (Al — M —cargo
(CHa), @
éﬁ%?

(O-13;

141



WO 2025/038902

Formula (P-1):

A {} R & .
ac ™ N PEG) Y (AR~ X% W' cargo
(CHzly G
cCCP

Formuda (0-1):

(P-1); or
-~ ~ ". ~ .-“%~ - TR T r )
Ap” (:.« N ﬁ“{ﬁﬁ}g“{pﬁ@}& \'\%\]«E‘ LA
(CHaly o
i
PP

5

Q)

PCT/US2024/042608

. . - 4 N e ~ .
wherein Ac, ¢CPP, 7, v/, &, 17, X%, K7, {AAY, b/, M, and cargo are as defined herem.

[8393] In embodiments, the EEV-cargo conjugate has the structure of formula {AA-3a}
Formula (A4-3a):

H O

ac™ A

N-L2 —M'-cargo
I H ¢

{?Hz)y'
NH
O
O
Q\m L“”f‘{ {,R(s
7 BN et
R\\ T/x H HN }Q
: }
NH
O - HN\(»” RE
&N 5\
R EH Y ?AQ
2 o~ HY ~
0 ‘:r“' NH’ N,&;\( Ra
Rs 14
é{” 1 10
: R | g o
AA-3ay,
wherein:
16

Acis an acetyl group |

L7 15 a Hnker arm;
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M’ 15 a bonding group,

N ndicates L- or D-stereschemistry;

v’ s an integer from 1-5,

Ri, Ry, and Rs can each independently be H or an amino acid residue having a side chain

comprising an aryl or heteroarvi group;

Ru Rs R and Ry are independently H or a side chain of an amino acid;

q is an integer from 1-4;

n 18 an mteger from 1-4; and

cargo 18 a peptide, oligonucleotide, a small molecule, or a combination thereof
[6394] In embodiments, the EEV-cargo conjugate of Formula (A-3a) has a linker structure of
Formula (N}, (O, (P}, or (Q").

[B8395] In embodiments, the EEV-cargo conjugate has the structure of formula (AA-3b):

Formula (A4-35);

ﬁ -‘YEJ-E(‘ _‘.\V o
h R ay @
Q"’\ - ?é\gug ghﬂ g
R o
¢ g

{A-3b);
wherein Ac, L7, M, y', *, n, Ry, Ro, B3, Ru, Rs Re, and Ry are as defined herein and cargo is a

peptide, oligonucleotide, a small molecule, or a combination thereof
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[8396] In embodiments, the EEV-cargo conjugate of Formula (AA-3b) has a hinker structure of
Formula (N}, (O}, (P, or ().

[8397] In embodiments, the EEV-cargo conjugate has the structure of formula (AA-3¢):

Formula {44-3c):

AT ORSLY e e cargo

{AA-30)
wherein Ac, L2 M, y/, " n, m', m” q, Ry, Ry, Rs Ra, and R are as defined herein and cargo is a
peptide, oligonucleotide, a small molecule, or a combination thereof.
[6398] In embodiments, the EEV-cargo conjugate of Formula (AA-3¢) has a linker structure of
Formula (N}, (O}, (P, or ().

[8399] In embodiments, the EEV-cargo conjugate has the structure of formula (AA-3d):
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Formulo (AA4-3d):
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wherein Ac, L2 M, y', ", n, m', m” Ry, R, B3, Ry, and Re are as defined herein and cargo is a

peptide, oligonucleotide, a small molecule, or a combination thereof

[8480] In embodiments, the EEV-cargo conjugate of Formula (AA-3d) has a hinker structure of

Formula (N}, {07, (P, or {Q").

[8481] In embodiments, the cargo is an oligonucieotide. In embodiments, the oligonucleotide is

an antisense oligonucleotide. In embodiments, the oligonucleotide 15 a phosphorodiamidate

morpholine sligonucleotide (PMO).
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[8483] M’ can comprise -NH- -C{0)- -O-,
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; wherein v’ 1s an integer from 1 to 4.
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o H
fﬂ/ﬂ\j . or /%/(

{8484 In embodiments, M’ comprises

1s 0 to 10

, wherem t/

[B405] M can comprise -NH-. M’ can comprise -C{{Q}-. M’ can comprise -O-,

[8486] M’ can comprise a struchure selected from:

. ; O
i NP
AU A

,and , wherein R 15 alkyl, alkenvl, alkyoyl, carbocyclyl, or

heterocyclyl.

N, 9
/<T%/ K‘NM
[0407] M’ comprise a structure selected from: & , H , Of

0O O

. M’ can comprise . M’ can comprise .M can

&

H
ﬁl/ N
comprise  © .

[3408] M can comprise -C{0}- M’ can comprise -NH- M’ can comprise -O-.

[3489] M can comprise . M can

3 Q
i

o s
T .
L O §

T $

1 Y
comprise R , wherein {' 18 0 to 10. M’ can comprise . M’ can be -0O-. M’ can be -
NH- M’ can be -C{O})-,
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[8418] Provided herein 15 a compound comprising an EEV conjugated to a cargo through a
0]

A A

,or Mi”

[#8411] The linker can be covalently bound to a cargo at any suitable location on the cargo. The
finker can be covalently bound to the 3' end or 5" end of an ohgonucleotide cargo. The linker can
be covalently bound to the backbone of a cargo.

[8412] M’ forms a bond to the free secondary amine of the morpholino ring of a terminal
nucleotide of a PMO cargo. In embodiments, M’ forms a bond to the free secondary amine of the
morpholino ring of the 3’ termunal nucleotide of a PMO. In embodiments, M’ forms a bond o the
free hydroxyl of the of the 5" terminal nucleotide of an PMO.

{0413} In embodiments, the FEV-cargo conjugate can be selected from:

-

Ac-PKEKRKV-PEG2-K{cyclo[FGFGRGRQ)-PEG1 2-K{Ac-Bip)-M'-cargo
Ac-PKEKRKV-PEG2-E{eyclo[FGFGRGRQ]-PEGE-K(N3}-M'-cargo
AC-PKEKRKV-PEGZ-K{cyclo[FGFGRGRQ]-PEGI 2-Nal-M'-cargo
AC-PKEKKRKV-PEG2-K{cyclo[FGFGRGR-PEG1 2-Bip-M'-cargo
AC-KKK-PEGZ-K{(cyclo] FGFGRGRQ}}-PEGI 2-RK-Nal-M'-cargo
AC-KK-PEGZ-K{(cyclo[ FGFGRGRQ])-PEGI 2-KRK-Nal-M'-cargo
Ac-K-PEG-K{cyclo[ FGFGRGRO-PEG »-KKRE-Nal-M'-cargo
Ac-K{cyelo] FGFGRGRQ-PEG »-KKKRK-Nal-M'-cargo
Ac-K{cyclol FGFGRGRQD-KKKRK-PEG:»-Nal-M'-cargo
Ac-KKE-K{cyclo[FGFGRGRQ)-RK-PEG>-Nal-M'~cargo
AC-KKE-K{cvelol FGFGRGRQ])-PEG »-RK-Nal-M'-cargo
AC-KKE-K{cvclol FGFGRGRQ])-PEG 2-tk-nal-M'-cargo

Ac-K{cyclof FGFGRGR])-PEGT 2-kkkrk{ Ac-nal}-M'-cargo
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Ac-K{cyclo[FGFGRGRQ)-PEGro-kkkr-nal-M'-cargo

{#414] In embodiments, the EEV-cargo comgugate can be selected from:

Ac-PKKKRKV-PEG,-K{cyclo[FGFRRRRQ])-PEG,-Nal-M'-cargo

Ac-PKKERKV-PEG-K{cyclo[ FGFRRRGG}-PEG2-Nal-M'-cargo

[8415] 1o embodiments, the EEV-cargo conjugate 1s selected from:

Ac-PKEKRK V-PEG-K(cyoio] FGF GRGRQ))-PEG,-Nal-PEG,-Nal-M'-cargo

[8416] 1o embodiments, the EEV-cargo conjugate 1s selected from:

Ac-pkldkrkv-PEG2-k{cyclo[fGlrrre(3])-PEGI 2-dNal-M'-cargo
Ac-pkkkrkv-PEGZ-k{ cvcloffGlrmmeQ13-PEGT 2-Nal-M'-cargo
Ac-pkkkrkv-PEGZ-k{ cvclof fifrrrQ])-PEGI 2-dNal-M'-cargo

[8417] 1o embodiments, the EEV-cargo conjugate 1s selected from:

Ac-pkkkrkv-PEGZ-k{ cvclof FGFRRRROD-PEGI 2-dNal-M'-cargo

16 [0418] In embodiments, the EEV-cargo conjugate 15 selected fromu

Ac~-pkkkrkv-PEG2-k{cyclo[fGIGrGr(3])-PEGI 2-dNal-M ~cargo

{0419} In embodiments, the EEV-cargo conjugate is selected from:

-

Ac-PK KG-PEG2-K{cyclo[FGFGRGRQL)-PEG1 2-Bip-BRBRB-M'-cargo
AC-KKERK-PEG2-Kicyclo[FGFGRGRO-PEGI 2-Bip-BRBRB-M'~cargo
Ac-PKEKRKG-PEGZ-K{cyclo] FGFGRGRQ])-PEG1 2-Bip-RBRB-M -cargo

]
Ac-PKKKRKG-PEG2-K(cyclo[FGFGRGRQ])-PEG1 2-RB-Bip-RB-M'-cargo
Ac-PEKKKRKG-PEG2-K(cyclo[FGFGRGRQ])-PEG1 2-RBRB-Bip-M'-cargo
Ac-PEKKKRKG-PEG2-K{cyclo[FGFGRGRQ])-PEG12-BRBR-Bip-M'-cargo

{0426} In embodiments, the EEV-cargo conjugate 1s selected fronm:

cyclo[FGFGRGRQ}-Lys(Bip-KRKKKP-Ac)-M'-cargo
cyclo[FGFGRGROQ}-Lys( PKKKRE-Bip-Ac)-M'-cargo

[
(V43
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{8421} In embodiments, the EEV-cargo conjugate 1s selected from:

Ac-KKKRE-PEGZ-K{cyclo[FGFGRGRG-PEGI2-Nal-M'-cargo
Ac-PKKERKV-PEGZ-K{cyclo FGFGRGRQ)-PEG 2-Nal-M'-cargo
Ac-PKEKRKV-PEG2-K{eyclo[FGFGRGRQ]-PEGE-Nal-M'-cargo
Ac-PKEKRKV-PEG2-K{eyclo[FGFGRGRQ-PEG4-Nal-M'-cargo

{0422} In embodiments, the EEV-cargo conjugate is selected from:

Ac-PKEKRKV-K{cyclo] FGWRGRO-PEGI 2-Nal-M'-cargo

5 {0423} In embodiments, the EEV-cargo conjugate is selected from:

Ac-PKEKRKV-K{cyclo| FIFGRGROQ-PEGI2-Nal-M'-cargo

{8424} In embodiments, the EEV-cargo conjugate 1s selected from:

Ac-PKKKRKV-K{cyclo| FG-Nal-GRGRG ] -PEG12-Nal-M'-cargo

[8425] 1o embodiments, the EEV-cargo conjugate 1s selected from:

Ac-RBRRBR-PEGZ-K{cyclo[FIFGRGRQ)-PEGI 2-Nal-M'-cargo
Ac-RBRRBR-PEGZ-K{cyclo[FfFRRRR]}-PEGI Z-Nal-M'-cargo
Ac-RBRRBR-PEGZ-K(cyclof FfFRrRr(J]}-PEG12-Nal-M'-cargo and

16

{8426} 1o embodiments, the EEV-cargo conjugate 1s selected from:

Ac-rbrbr-PEGZ-K{cvclo[fGFGrGrQy]-PEGT 2-Nal-M'-cargo

{84271 1o embodiments, the EEV-cargo conjugate 1s selected from:
Ac-PKEKRKV-PEG,-K{cyclo[FGFRRRRO])-PEG; ,-Nal-M'-cargo
Ac-PKEKRKRKV-PEG-R{cyelof FGFRRRGOQ-PEG »-Nal-M'~cargo

15 j0428] In embodiments, the EEV is selected from:
Ac-PEKKREV-PEG;-K{cyclo| FGFGRGRO-PEG:-Nal-M'~cargo
Ac-BEKERK-PEG-K{eyclof FGFGRGROQ-PEG: - Nal-M'~cargo
Ac-PKEKRKVY-K{cyclo{ FGFGRGRO)-PEG: »-Nal-M'-cargo

150



WO 2025/038902 PCT/US2024/042608

Ac-PKEKRKV-K{cyclo[FGFGRGRG]-PEGs-Nal-M'~-cargo
Ac-PKEKREKV-K{cycle{FGFGRGRO)-PEGs-Nal-M'-cargo
AC-KKKRK-PEG:-K{cyclol FGFGRGRON-PEG»-Nal-M'-cargo
Ac-PEKKREV-PEG:-K{cyclo| FGFGRGRO-PEG1:-Nal-M'~cargo
Ac-PKEKRKV-PEG-K{(cyclo[FGFGRGRO-PEGe-Nal-M'-cargo
Ac-PKEKRKV-PEG-K{(cyclofFGFGRGRQ-PEGs-Nal-M'-cargo

8429 In embodiments, the EEV-cargo conjugate is selected from:
Ac-PEKKRKV-K{cvelo[fFRGRG-PEG2-Nal-M'-cargo
Ac-PKEERKV-Kicyclo[FAFARARQ])-PEG p-Nal-M'-cargo
Ac-PKEKRKV-K{cyclo[FGFGRG])-PEG»-Nal-M'-cargo
AC-PEKKREV-E{cvclo[FGWRGROD-PEG:»~-MNal-M'-cargo
Ac-PKEKKRKV-K{cvclo[FIFGRGRQD-PEG::-Nal-M'-cargo
Ac-PKEKRKV-Kicyclo[FG-Nal-GRGRQ-PEGi2-Nal-M'-cargo

{8430} In embodiments, the EEV-cargo conjugate is:

Ac~pkkkrkv-PEG-k{cyclo[{Gfrrmr Q) -PEG;-Nal-M'~-cargo

{8431} In embodiments, the EEV-cargo conjugate 1s selected from:
Ac-RBRRBR-PEG-R{cyclofFIFGRGRQ}-PEG»-Nal-M'~cargo
Ac-RBRRBR-PEG,-K(cyclo[FFFRRRRG])-PEG:, Nal-M'-cargo
Ac-RBRRBR-PEG:-K{cyclo|FfFRrRrQ)}-PEG»-Nal-M'~cargo and
Ac-tbrrbr-PEG-Kil ey clo[fGIGrGrQ)|-PEGy 2 -Nal-M'-cargo

[8432] In embodiments, the EEV-cargo conjugate 1s selected from:
Ac-pkkkrkv-PEG -k oy clo[fGrrrrQ-PEG-dNal-M'-cargo
Ac-pklkrkv-PEG-k{cvelof fffrorrQ13-PEG) »-dNal-M'-cargo
Ac-pldirkv-PEG-k{cvclo[FGFRRRRO-PEGy »~-dNal-M -cargo and
Ac-pkkkrkv-PEG-k{cy clo[ fGFGrGrQ1)-PEGiz-dNal-M'-cargo

[8433] In embodiments, the EEV-cargo conjugate 1s:
AC-PRKKREV-PEG-K{cyclo] FGFGRGRQ]-PEG »-Bip-M'~cargo

{3434} In embodiments, the EEV-cargo conjugate 1s:
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AC-PEKKKREV-PEG-K{cyclo] FGFGRGRQ]-PEG »-Co-M'-cargo.
{3435} In embodiments, the EEV-cargo conjugate 1s selected fromy:
Ac-PKKKRKV-PEG-K{cvelo[FGFGRGROQ-PEG-F-M'-cargo
Ac-PKEKRKV-PEG-R{cyelof FGFGROGRQD)-PEG,-W-M'~cargo
AC-PREKKREV-PEG-K{cyclof FGFGRGRQ-PEG - Y-M'-cargo
Ac-PEKKREV-PEG;-K{cyelo[ FGFGRGR])-PEG »-V-M'-cargo
Ac-PKEEKRKV-PEG-K{cvelo[ FGFGRGRODN-PEG-I-M'-cargo

Ac-PKKKRKV-PEG,-K(cyclo| FGFGRGROQ])-PEG) ,-L-M'-cargo and

AC-PEKKREV-PEG-K{cyclo[FGFGRGRO-PEGH-H-M'-cargo

(3436} In embodiments, the EEV-cargo conjugate 1s:
AC-PKEKKRKV-PEG-K{cyclof FGFGRGR])-G-M'-cargo.
[6437] In embodiments, the EEV-cargo conjugate 1s:
AC-PKEKKRKV-PEG2Z-K{cyclo] FGFGRGRG)-PEG1 2-Nal-PEG2-Nal-M" -cargo.
(3438} In embodiments, the EEV-cargo conjugate 1s selected frony:
Ac-BRKK-PEG-K{cyelo[FGFGRGRO)-PEG-RK-Nal-M'-cargo
AC-KKK-K{cyclo[FGFGRGRQ-PEG-RK -Nal-M'-cargo
Ac-KKEK-PEG-K{cyclof Fi-Nal-GrGr(Q]3-PEG »-RE-Nal-M'-cargo
Ac-KK-PEG-K{cyclo[ FGFGRGRG])-PEG -KRK-Nal-M'-cargo
Ac-K-PEG:-K{cyclof FGFGRGRQD-PEG2-KKRK-Nal-M'-cargo and
AC-K{cyclo] FGFGRGRQD-PEG-KKKREK-Nal-M'-cargo

{8439} In embodiments, the EEV-cargo conjugate 1s selected fromy:
Ac-BKE-K{cvclo[FGFGRGROD-PEGs~rk-nal-M'-cargo
Ac-BRKK-K{cyclo| FGFGRGRQD-PEG i o-rk-nal-M'-cargo
AC-K{cyclolFGFGRGROQ-PEG: »-klkr-nal-M'-cargo and
Ac-K{cyelo[FGFGRGRO-PEG »-kkkr-nal-M'-cargo

{0446} In embodiments, the EEV-cargo conjugate 1s selected from
AC-PKEKRKG-PEG-K{(cyclo]FGFGRGRE)-PEGH-RHRH-Bip-M'-cargo and
Ac-PKKKRKG-PEG-K{cyclo[FGFGRGRQ-PEG::-RBRB-Bip-M'-cargo

{8441} In embodiments, the EEV-cargo conjugate 1s selected from
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Ac-PKEKRKG-PEG;-K{cyclo[FGFGRGRO)-PEG:--BRBR-Bip-M'-cargo and

Ac-PKEKRKG-PEG-K{cvelo[FGFGRGRG-PEG»-BHBH-Bip-M'-cargo

{0442} In embodiments, the EEV-cargo conjugate is selected from

Ac-PEKKREG-PEG;-K{cyclo[FGFGRGRQ-PEG:-HRHR-Bip-M'-cargo and

Ac-PKEKRKG-PEG-K{cyclofFGFGRGROD-PEG::-HBHB-Bip-M'-cargo

{8443} In embodiments, the FEV-cargo conjugate 13

Ac-PKKKRKG-PEG2-K(cyelo[ FGFGRGRQ])-PEG12-RB-Bip-RB-M'-cargo

{8444] 1o embodiments, the EEV-cargo conjugate 1s selected from:
Ac-KKK-PEG-K{cyclo] FGFGRGRO]-RK-PEGo-Nal-M'-cargo
Ac-BKR-K{cyclo[FGFGRGRQD-RE-PEG»-Nal-M'~-cargo and
AC-K{cyelo[FGFGRGROQ-KKEKRK-PEG~-Nal-M'-cargo

{8445} 1o embodiments, the EEV-cargo conjugate 1s selected from:

Ac-PKEKRKV-PEG:-K{cvelof FGEFGRGRO-PEGR-K(Ac-Nal}-M'-cargo

Ac-PKEKREKV-PEG-K(cvelo[FGFGRGRE-PEG K(Ac-Bip)-M'-cargo and

Ac-K{cyclo[FGFGRGRG-PEG-kkkrk{Ac-nal}-M'-cargo

{8446] 1o embodiments, the EEV-cargo conjugate 1s selected from:

Ac-PRKKRKV-PEG-K{cyclo[FGFGRGRO-PEG-K(Ac-W)i-M'-cargo

Ac-PRKKRKV-PEG:-K{cyclo[FGFGRGRO-PEG1-K(Ac-Y)-M'-cargo

Ac-PKKKRKV-PEG-K{cyelo[FGFGRGROQH-PEG-K{ Ac-1}-M'~cargo

Ac-PKEKKRKV-PEG-K{cvclo[FGFGRGRQ)-PEG-K({Ac-L)-M'-cargo

Ac-PREKKREV-PEG-K{cvelo[FGFGRGRG)-PEGi-K{Ac-H)-M'~cargo and

Ac-PKKKRKV-PEG,-K(cyclo[FGFGRGRQ])-PEGi2-K( Ac-F)-M'-cargo

{3447} In embodiments, the EEV-cargo conjugate 1s selected fromy:

Ac-PKKKRKG-PEG-K(cyclo] FGFGRGRQ])-PEG12-Bip-BRBRB-M'-cargo

Ac-KKKRK- PEG-K{cyclofFGFGRGRQ])- PEG2-Bip-BRBRB-M'-cargo

Ac-PEKKREG- PEG-K(cyclo[FGFGRGRO])- PEGi2-Bip-RBRB-M'-cargo

AC-PRKKKREG- PEG-K{cyclo]FGFGRGRQ})- PEG-Bip-BHRHR-M'-cargo and

Ac-PKKKREKG- PEG-K{cyclo] FGFGRGRQI)- PEG:-Bip-BRHRH-M -cargo
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[8448] In embodiments, the EEV-cargo conjugate 1s:

| AC-PEKKREV-PEG:-K{cyelo[FIFGRGRQ)-PEG-RFQILY -PEG-M'-cargo

[8449] In embodiments, the EEV-cargo conjugate 1s selected from:

Ac-PKKKREV-PEG,-K(cyclo[FFFGRGRQ])-PEG,-RF-PEG.-M'-cargo

Ac-PKEKRKV-PEG:-K{(cyclofFGFGRGRO-PEG-R-PEG-M'-cargo

Ac-PKEKRKYV-PEG-K{cyclofFGFGRGRQ-PEG-F-PEGy-M'-cargo

Ac-PKKKRKV-PEG,-K{cyclo[FGFGRGRQ|)-PEG,-RRF-PEG,-M'-cargo

AC-PEKKREV-PEG-K{cyelo[FGFGRGRO-PEG-RFR-PEG-M -cargo

Ac-PKEEKRKV-PEG-E{cyclo[FGFGRGRO)-PEG:-RFRRF-PEG-M ~cargo

{
L

AC-PKKKRK V-PEG,-K(cyelo[FGFGRGRQ])-PEG-RGRRG-PEGy-M'-cargo
[
[

Ac-PKEKERKV-PEG-K{cyclo[FGFGRGRON-PEG:-RBRRBR-PEG-M'~cargo

Ac-PEKKREV-PEG;-K{cyclol FGFGRGROD-PEG-KKERK-PEGs-M'-cargo and

Ac-KKKRK-PEG,-K{cyclol FGFGRGRON-PEG,-RE-PEG,-M'-cargo

[6450] In embodiments, the EEV-cargo conjugate is:
Ac-KKKRE-PEG-K{(cyclo[FGFGRGRQ])-PEG,-RF-PEGy-M'-cargo.

84511 In embodiments, the EEV-cargo conjugate is selected from:

Ac-PKKKRKV-PEG,-K(eyclo[FIFGRGRQ-PEG,-RF-PEG,-M'-cargo

AC-PEKKREV-PEG:-K{cyelo[FGFGRGRO-PEG-RF-PHGy-M'~cargo and

Ac-KKKRK-PEG,-K{cyclol FGFGRGRON-PEG,-RE-PEG,-M'-cargo

[6452] In embodiments, the EEV-cargo conjugate 15 selected from:

AC-PKKKRKV-PEG,-K(cvelo[FFFGRGRQ])-PEGe-RF-PEG4-M'-cargo

Ac-PKEKRKV-PEGH-B{cyclofFGFGRGRQ D -PEG-RE-PEG4-M'-cargo and

Ac-KKKRK-PEG-K{cyclo FGFGRGRQ-PEGe-RE-PEG4-M'-cargo

[3453] In embodiments, the EEV-cargo conjugate 1s:

| Ac-PKKKRKV-PEG-K{cyclo[FIFGRGRO]-PEG,-RE-PEG,-Bip-M'-cargo

8454} In embodiments, the EEV-cargo conjugate is selected from:

Ac-PKEKERKV-PEG:-K{cyclo[FGFGRGRQ-PEG:-RF-PEGy-Bip-M'-cargo

AC-PEKKREV-PEG:-K{cyelo[FIFGRGRQ)-PEG:-RF-PEGs-Bip-M'-cargo and

AC-KKKRK-PEG:-K{cyclol FGFGRGRON-PEG)-RF-PEGy-Bip-M'-cargo

[8455] In embodiments, the EEV-cargo conjugate is:
Ac-KKKRE-PEG-K{cyclo[FGFGRGROD-PEG:-R-Bip-M'-cargo.
[6456] In embodiments, the EEV-cargo conjugate is:

Ac-PKEKERKG-PEG-K{cyclo[FGFGRGROD-PEG-RB-Bip-RB-M'-cargo.

0437} In embodiroents, the EEV-cargo coryugate 15 selected from:

Ac-KKKRK-PEG,-K(KKREKK-Ac)-K{cyclo[FGFGRGRO-PEG »-M'-cargo

Ac-KKKRK-PEG,-K(RBRRBR-Ac)-K{cyclo[FGFGRGRQ]-PEG, ,-M'-cargo
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Ac-RBRRBR-PEG-R(KKRKK-Ac)-K{cyclofFGFGRGRQ]-PEG; »-M'~cargo and
Ac-KRE-PEG-K(KRE-Ac)-K{cyclo[ FGFGRGRO-PEG:-M'-cargo

0458} In embodiments, the EEV-cargo conjugate is selected from:

Ac-PEKKRKV-PEG;-K{cyclo[ FIFGRGRO])-RF-PEGy-M'-cargo and
AC-PEKKREV-PEG-K{cyelo[FGFGRGRO-RF-PEG-M'-cargo

[8459] In embodiments, the EEV-cargo conjugate 1s selected from:

Ac-PKKKREV-PEG,-K(cyclo[FGFGRGRQ|)-GRF-PEG.-M'-cargo and
Ac-PKKKRKV-PEG-K(cyclo[FGFGRGRQ])-BRE-PEG:-M-cargo

[0460] In embodiments, the EEV-cargo conjugate 1s:

| Ac-KKKRK-PEG:-K(cyclo[ FGFGRGRON-GGE-M-cargo |

[0461] In embodiments, the EEV-cargo conjugate 1s:
Ac-KKKRK-PEG;-K{cyclo[FGFGRGROD)-GGRRGRRG-M'-cargo.

[0462] In embodiments, the EEV-cargo conjugate 1s:
Ac-PEKKKRKV-PEG:-K{cyclo[ FIFGRGRG)-PEG-RFQILYBRBRB-M'-cargo.

[0463] In embodiments, the EEV-cargo conjugate 1s:
Ac-KKKRE-PEG-K{cvclo[FGFGRGRQ])-PEG:-RF-M'-cargo.

[0464] In embodiments, the EEV-cargo conjugate 1s:

AC-PEKKKREG- PEG-K{cyclo] FGFGRGRQO])- PEG: -RHRH-Bip-M'-cargo
Ac-PKKKREKG- PEGr-K{cvclo[FGFGRGRQG] ) PEG1:-RBRB-Bip-M'-cargo
Ac-PKKKREKG- PEGr-K{cvclo[FGFGRGRQG] ) PEG:1:-BRBR-Bip-M'-cargo
Ac-PRKKKRKG- PEGr-K{cyolo[FGFGRGRQ ) PEG:-HRHR-Bip-M'-cargo
Ac-PRKEKERKG- PEG-K{cyelo[FGFGRGR(])- PEGi-HBHB-Bip-M'-cargo and
Ac-PKKKRKG- PEG-K{cycloFGFGRGRQ ]} PEG:-BHBH-Bip-M'-cargo

[0465] In embodiments, the EEV-cargo conjugate 1s:
Ac-PKKKRKG- PEG-K{cvclo[FGFGRGRG)- PEG:-RB-Bip-RB-M'-cargo.
[8466] In embodiments, the EEV-cargo conjugate 1s selected from:
Ac-K{cyclo] FGFGRGRO)-PEG - KKKR-K{Ac-Nal)-M'~cargo
AC-K{cyclo[FGFGRGRO-PEG: »-KER-K{ Ac-Nal}-M'-cargo and
Ac-K{cyclo[FGFGRGRO-PEG-KR-K{Ac-Nal)-M'-cargo.
0467} In embodiroents, the EEV-cargo coryugate 15 selected from:
Ac-K{cyclo] FGFGRGRO)-PEG - KKKR-K{Ac-dNal)}-M'-cargo
Ac-K{cvelo[FGFGRGRO-PEG »-KER-K{ Ac-dNai}-M'-cargo and
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Ac-K{cyclo[FGFGRGRQ])-PEG - KR-K{ Ac-dNai}-M'-cargo.
{3468} In embodiments, the EEV-cargo conjugate 1s selected fromy:
Ac-K{cyclo] FGFGRGRQD-PEG - VMK - N N L MR NVEMSI A 6. Nal)-M -cargo
Ac-K{eyelo[ FGFGRGROQ-PEG) 2-N YK -V - NMR MK Ac-Nal)-M'-cargo and
Ac-K{cyclol FGFGRGRQ-PEG »--NMR - VMR NMK ( Ac-Naly-M'-cargo.

(V43

(8469} In embodiments, the EEV-cargo conjugate 1s selected frony:
Ac-K{cyclo[ FGFGRGRON-PEG - N MK NME L NMR VMO (A c-dNal}-M'-cargo and
Ac-K{cyclof FGFGRGRQ]-PEG1 2-NM MR NY RN K (A c-dNal)-M'-cargo.
10 [0470] In embodiments, the EEV-cargo conjugate 1s selected fromu:
Ac-K{cyclo] FGFGRGR])-PEG - KKKR-M'-cargo
Ac-K{cyclol FGFGRGRQD-PEG - KKR-M'-cargo and
Ac-K{cyclo[FGFGRGRON-PEGIZ-KR-M'-cargo.
[6471] In embodiments, the EEV-cargo conjugate 15 selected from:
IS Ac-K{cyclol FGFGRGROQ])-PEG: - KKER-M'-cargo
Ac-K{cyclo FGFGRGRQ])-PEG - KKR-M'-cargo and
Ac-K{cyclo[FGFGRGRON-PEGIZ-KR-M'-cargo.
04721 In embodiroents, the EEV-cargo coryugate 15 selected from:
Ac-K{eyelo] FGFGRGRG])-PEG - MM K- NME - NMENMR M -cargo
20 Ac-K{cyclo] FGFGRGRQ)-PEG:2- VM K-V MeK LAV MR M -cargo and
Ac-K{cyclo[FGFGRGRQD-PEGI 2-N"M K. NMR M -cargo.
04731 In embodiroents, the EEV-cargo coryugate 15 selected from:
Ac-K{cyclo| FGFGRGRO-PEG - MM K NVMOR VMR VMR M -cargo
Ac-K{cyclo[FGFGRGRQD-PEG: 2- NM K-NMR MR M -cargo and
25 Ac-K{cyclo]FGFGRGROQ)D-PEGI 2-NMe K VMR- M -cargo.
[8474] In embodiments, the EEV-cargo conjugate 1s selected from:

Ac-K{cyclo] FGFGRGRO-PEGE 2-KKKR-Nal-M'-cargo
Ac-K{cyclo] FGEGRGRQ-PEG12-KKR-Nal-M'-cargo
Ac-B{evelol] FGFGRGRON)-PEGH-KKR-Nal-M'-cargo
Ac-K{cyelol FGFGRGRO-PEG-KR-Nal-M'-cargo and
Ac-K{cyelo[FGFGRGRO-PEGE 2-KKR-Nal-M'-cargo

(84751 In embodiments, the EEV-cargo conjugate 1s selected from:
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Ac-K{cyclo[FGFGRGRQD-PEG 2-N MK - NMK MR VMR Ng - M'-cargo
Ac-K{cyclo[FGFGRGROD-PEG»-N R -NMIC NYRNal-M -cargo
Ac-K{cyelo[FGFGRGROQD-PEG:2- N K-N™K -V R-Nal-M-cargo
Ac-K{cyclo[FGFGRGRQD-PEG1-NK-N""R-Nal-M'-cargo and
Ac-K{cyclo]FGFGRGRQD-PEGT 2-N MK NN K MR _Nal-M -cargo

{8476} 1o embodiments, the EEV-cargo conjugate 1s selected from:

Ac-PKEKRKG-PEG-K{cyclo] FGFGRGRQ}-PEG:12-Bip-BRBRB-M'-cargo
Ac-KKKRK-PEG-K{cyclof FGFGRGR]}-PEG:2-Bip-BRBRB-M'-cargo
Ac-PKEKREG-PEG-K{cyclo[FGFGRGRO-PEG:2-Bip-RBRB-M'~cargo
Ac-PKEKREG-PEG-K{(cyclo[FGFGRGRO-PEG1:-RB-Bip-RB-M'-cargo
FGFGRGRO])-PEG:-Bip-BHRHR-M' -cargo

Ac-PRKKRKG-PEG-K{cyclo] FGFGRGRQ}-PEG»-RHRH-Bip-M'-cargo
Ac-PKKERKG-PEG-K{cyclo[FGFGRGROD-PEG::-RBRB-Bip-M'-cargo
Ac-PKKERKG- PEG-K{cyclo[FGFGRGR(]}- PEGi-BRBR-Bip-M'-cargo
Ac-PKKKRKG- PEG2-K{cycloFGFGRGRQ ]} PEGi2-HRHR-Bip-M'-cargo
Ac-PKEKKRKG- PEG-K{cyclo[FGFGRGRQ)- PEGi1;-HBHB-Bip-M'~cargo and
Ac-PKEKRKG- PEG-K{cyclo[FGFGRGRQ)- PEG:-BHBH-Bip-M'~cargo

]

] )
Ac-PEKKKREG-PEG-K{cyclof i
Ac-PRKKREKG-PEG-K{cyclol FGFGRGRQ}-PEG12-Bip-BRHRH-M -cargo

[ D

[ D

{8477} In embodiments, the EEV-cargo conjugate is selected from:

cyclo]FGFGRGRG-K(Bip-KRKKKP-Ac)-M'-cargo and
cyelo[FGFGRGRO-K(PKKERK-Bip-Ac)-M'~cargo

{8478} 1o embodiments, the EEV-cargo conjugate 1s selected from:
Ac-pkkkrkv-PEG-k{cyclof f{GFGrGrQ)-PEGi-M -cargo and
Ac-pkkkrkv-PEG-k{cyclo[fGIGrGr(3])-PEGi-M'-cargo

5 [0479] In embodimnents, the EEV-cargo conjugate 15 selected fromu
Ac-KKKRK-PEG2-K{cyclo] FGFGRGROQ])-PEG2-RF-PEG4-M -cargo
Ac-KKRK-PEG2-K(cyelo[FGFGRGRQ]}-PEG2-RF-PEG4-M -cargo
Ac-KRK-PEG2-K(cyclo FGFGRGRQ])-PEG2-RF-PEG4-M'~cargo
Ac-RE-PEGZ-K{cyclof FGFGRGRO)-PEG2-RF-PEGE-M'-cargo
Ac-RF-PEG2-K(cyclo[FGFGRGRQ])-PEG2-RF-PEG4-M'~cargo
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Ac-KKKRK-PEGZ-K{cyclo[ FIfFGRGRQ])-PEGR-RF-M'-cargo

Ac-KKKRK-PEG4A-K{cyclo] FIFGRGRQ])-PEGE-RE-M -cargo

AC-KKKRK-PEGS-K{cyclo] FIFGRGR]}-PEGE-RF-M'-cargo

Ac-KERK-PEG2-K(cyclo[FIFFGRGRQ]-PEGR-RF-M'-cargo

Ac-BKRK-PEG2-Kicyclo[FIFGRGRQ-PEGS-RF-M'-cargo

Ac-RK-PEG2-K(cyclo[FFFGRGRQ)-PEGS-RF-M'-cargo

Ac-RF-PEG2-K{cyclo[FfFGRGROQ]-PEGS-RF-M'-cargo

{04806} In embodiments, the EEV-cargo conjugate 1s selected from:

Ac-pkldrkv-PEGo-k{cyclo[fGfrrir(Q]}-PEGiz~dNal-M'-cargo
Ac-pkkkrkv-PEG:-k{cvelo fffrereQ]-PEGro-dNal-M'-cargo and
Ac-plildakv-PEGo-k{cyclo{f{GIGrGrQD-PEG2-dNal-M'-cargo.

{8481} In embodiments, the EEV-cargo conjugate 1s:

Ac-rbribr-PEG:-K{cyclo[ fGIGrGrQ} |-PEG - Nal-M'-cargo.

{8482] In embodiments, the EEV-cargo conjugate 1s:

Ac-pkkkrkv-PEG:-K{cyelo[tGirrQ])-PEG -Nal-M'-cargo.

[6483] In embodiments, the EEV-cargo conjugate 1s selected from:

cvelo] FGFGRGRG-K(Bip-KRKEKKP-Ac)-M'-cargo or
cyclofFGFGRGRO-K{PKKKE

{0484} In embodiments, the EEV-cargo conjugate is selected from:

K -Bip-Ac)-M'-cargo.

Ac-KRK-PEG-K{KRK-Ac)-K{cyclo[ FGFGRGRG-PEG12-M'~cargo

Ac-KRK-PEG,-K(KRKIL-Ac)-K{cyclo[FGFGRGRQ|-PEG; --M'-cargo

Ac-KRKIL-PEG,-K(KRK-Ac)-K(cvelo[FGFGRGROQ]-PEG, »-M'-cargo

Ac-KRK-PEG-K(KRKF-Ac)-K{cyclo[FGFGRGRQ]-PEG»-M'-cargo

Ac-KRKF-PEG-K({KRK-Ac)-K{cyclo[FGFGRGROQ]-PEG-M'-cargo

[8485] 1o embodiments, the EEV-cargo conjugate 1s selected from:

Ac-KKKRK-PEG-K(KKRKK-Ac}-K{cyclo] FGFGRGRQ]-PEG-M'-cargo

Ac-KKKRK-PEG,-K(RBRRBR-Ac)-K{cyclo| FGFGRGROQ]-PEG: »-M'~cargo

Ac-RBRRBR-PEG,-K(KKRKK-Ac)-K{cyclo[FGFGRGRQ]-PEG: -M'~cargo
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{0486] In embodiments, the EEV-cargo conjugate 1s selected from:
Ac-KKKREK-PEG-K(RFRRF-AC)-K{cyclo[FGFGRGRO-PEG: »-M'-cargo
Ac-RFRRF-PEG-K{(IKKRKEK-Ac-K{cyclo| FGFGRGRQ-PEG »-M'~cargo

[8487] 1o embodiments, the EEV-cargo conjugate 1s selected from:
Ac-KKKRK-PEG-K(RIRRI-Ac)-K{cyclo[FGFGRGRQ-PEG1-M ~cargo
AC-RIRRI-PEG-K(KEKRKK-Ac)-K{cyclo] FGFGRGRQ]-PEG »-M -cargo

(V43

{0488} In embodiments, the EEV-cargo conjugate is selected from:

Ac-PRKEKERKV-PEG-FGF-K{cyclo[RGRGRGRQ]}-PEG»-M'-cargo

{8489} In embodiments, the EEV-cargo conjugate 1s selected from:

Ac-PKKKREV-PEG-K{cyclo]RGRGRGRQDH-PEG;-dNal-M'-cargo

{0490} In embodiments, the EEV-cargo conjugate is selected from:
Ac-KKKRK-PEG-K{cyclo[FGFGRGRO-PEG-RF-PEGy-F-M'~cargo
Ac-KKKRK-PEG,-K(cyclo[FGFGRGRQ]-PEG,-RE-PEG:-R-M'-cargo

10
{0491} In embodiments, the EEV-cargo conjugate is selected from:

Ac-KKKRK-PEG-K{cyclo[ FFFGRGRQ|-PEG:-RF-PEGs-F-M'-cargo

{8492] 1o embodiments, the EEV-cargo conjugate 1s selected from:

Ac-KKKRK-PEG,-K{cyclo[FGFRRRRQ}-PEG,-RF-PEG-F-M'-cargo

[
(V43

{0493} In embodiments, the EEV-cargo conjugate is selected from:

Ac-RF-PEG;-Kieyclo FGFGRGRQ-PEG-RF-PEG-F-M'-cargo

{8494} In embodiments, the EEV-cargo conjugate 1s selected from:
Ac-KKFRK-PEG:-K({cyclo[FGFGRGRQ}-PEG,-RF-PEG-F-M'-cargo
ACKRE-PEG-Klcyclo[FGFGRGRQ-PEG;-RF-PEGy-F-M'~cargo
A-KFK-PEG-K{cyclo[FGFGRGRQ-PEG-RF-PEG-F-M'-cargo

{8495 In embodiments, the EEV-cargo conjugate 1s selected from:
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Ac-RF-PE-K{cyclo[FFFGRGRQ]-PEG-RE-PEGy-M'-cargo

Ac-KKFRK-PEG,-K{cyclo[ FGFGRGRQ|-PEG,-RF-PEG,-M'-cargo

[0496] 1o embodiments, the EEV-cargo conjugate 1s selected from:

Ac-KKFRE-PEG-K{cyclofFFFGRGRQ]-PEG-RF-PEGs-M'-cargo

AC-RF-PEG:-Kcyclo[FGFGRGRG-PEG:-RF-PEGy-M~cargo

{0497} In embodiments, the EEV-cargo conjugate is selected from:

Ac-KKKREK-PEG-K{cyclo[FGRGFGRQ}-PEG:-RF-PEG:-M'-cargo

Ac-KKKRK-PEG:-K{cyclo[FRFRFRFQ}-PEG:-RF-PEGy-M'~cargo

Ac-KERRK-PEG;-K(cyelof FGFLRLRQ}-PEG-RF-PEGs-M'~cargo

Ac-KKKRK-PEG-K{cyclo] FGFVRYRQ|-PEG:-RE-PEGs-M'-cargo

{8498] 1o embodiments, the EEV-cargo conjugate 1s selected from:

Ac-KKKRK-PEG:-K{cyclo[FfFGRGRQ])-PEG;-KRR-PEGy-M'~cargo

Ac-KEKRK-PEG-K{cyclof FfFGRGRO-PEG-KKRR-PEGs-M'-cargo

Ac-KKKRK-PEG-K{cyclo

AC-KKKRK-PEG:-K{cyclo FIFGRGRQ]-PEG-KKRK-PEGy-M'-cargo

]

] )
Ac-KKKREK-PEG-K{cyclo[FIFGRGROD-PEG-KKKRR-PEG-M'-cargo

[FIFGRGROD-PEG-KRE-PEGs-M' ~cargo

] )

] )

Ac-KEKRK-PEG:-K{cyclof FEFGRGROD-PEG-KKKRK-PEGe-M'-cargo

{0499} In embodiments, the EEV-cargo conjugate is selected from:

Ac-KKKRK-PEG:-K{cyclo[FGFGRGRE)-PEG-RF-PEGs-M'-cargo

AC-KKRK-PEG-K{cyclo[FGFGRGRQ)-PEG-RF-PEG-M'~cargo

Ac-KRK-PEG,-K(cvelo[FGFGRGRQ])-PEG,-RF-PEG,-M'-cargo

Ac-RE-PEG-K{cyclo[FGFGRGRQOD-PEG-RF-PEGy-M'-cargo

0506G] In embodiments, the EEV-cargo conjugate 1s selected from:
| 2 H

Ac-KKRK-PEG,-K(cyclo[FGFGRGRQ})-PEGe-RF-PEG-M'-cargo

Ac-KRK-PEG-K{(cyclo[FGFGRGRG}-PEGe-RF-PEGy-M'~cargo

Ac-RE-PEG-K{cyclo[FGFGRGROD-PEGs-RF-PEGy-M'-cargo

Ac-RF-PE-K(cyclo[FGFGRGRO])-PEGs-RF-PEG-M -cargo
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{0581} In embodiments, the EEV-cargo conjugate is selected from:

Ac-KKKRK-PEG,-K(cyclo[ FEFGRGRQ])-PEGs-RF-M'-cargo

Ac-KKKRK-PEG,-K{cyclo[FIFGRGRQ})-PEGe-RF-M -cargo

AC-KKKRK-PEG:-K(cyclo[ FIFGRGRQ-PEGe-RF-M'-cargo

{0582} In embodiments, the EEV 1s selected from:
Ac-KKRI-PEG:-K{cyclo[FIFGRGRQ])-PEG:-RF-M'-cargo
Ac-KRK-PEG-K{cyclo{FTFGRGRG | }-PEGs-RF-M'-cargo
AC-RK-PEG:-K{cyclo[FfFGRGRQ])-PEG:-RF-M'-cargo
Ac-RF-PEG-K{cyclo[ FIFGRGRO]-PEGs-RF-M'-cargo

Cargeo

[8583] The cargo comjugates provided herein comprise a delivery construct and a therapeutic
moiety or therapeuntic agent. The therapeutic moiety may be any suitable therapeutic moiety for
treating a disease. As used herein, the terms “therapeutic moiety” or “therapeutic agent” refer to
any molecule (e g, polypeptide, small molecule, oligonucleotide, gene editing machinery, or
combination thereof} that 1s designed to have and/or has prophylactic or other biological activity,
In embodiments, the therapeutic motety selectively binds to a target molecule associated with a
disease. In embodiments, the target molecule 18 a2 macromolecule muphicated 1 a disease or
pathology. In embodiments, the target molecule 18 a polypeptide or protein. In embodiments, the
target molecule 18 an oligonucleotide. In embodiments, the oligonuclestide target comprises DNA.
In embodiments, the oligonucleotide target comprises genomic DINA. In embodiments, the
oligonucleotide target comprises RNA. In embodiments, the oligonucleotide target comprises
mRNA. In embodiments, the target molecule is associated with a disease In embodiments,
selective binding of the therapeutic moiety with the target molecule is useful for the treatment of
a disease, pathology or other abnormal state or condition. In embodiments, selective binding of
the therapeutic moiety to the target molecule upregulates expression or activity of the target
molecule. In embodiments, selective binding of the therapeutic moiety to the target molecule
downregulates expression or activity of the target molecule.

[6504] In embodiments, the therapeutic motety comprises a therapeutic oligonucleotide. In

embodiments, the therapeutic moiety comprises a polypeptide. In embodiments, the therapeutic
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motety comprises a small molecule. In embodiments, the therapeutic mosety ncludes one or more

components of gene editing machinery.

Therapeutic Oligonucleotides

[8505] In embodiments, the therapeutic moiety comprises a therapeutic ohigonucleotide. In
embodiments, the therapeutic oligonucleotide comprises an antisense oligonucleotide (ASQ}. In
embodiments, the therapeutic oligonucleotide comprises siRNA, RNA:, microRNA, antagomir,
an aptamer, a nbozyme, an immunostimulatory oligonucleotide, a decoy shigonucleotide, a
supermir, 2 miIRNA mimic, a miRNA inhubitor, or a combination thereof {See, for example, Chery,
3., “RNA therapeutics: RNA1 and antisense mechanisms and chinical applications,” Postdoc 1, July
2016, 4(7):35-50, and Zhu, et al., “RINA-based therapeutics: an overview and prospectus,: Cell
Death & Disease, 23 July 2022, 12(644) (dot: 10.1038/541419-022-05075-2).

[8586] In embodiments, therapeutic oligonucleotides are provided that include from about 5 to
about 100 nucleic acids. In embodiments, the therapeutic oligonucleotide 15 from about S to about
30, about 8 to about 40, about 10 to about 30, about 13 to about 30, or about 20 to about 30
nucleotides in length. In embodiments, the therapeutic oligonucieotide includes one or more
modified nucleosides, one or more modified imternucleoside linkages, one or more conjugate

groups, or combinations thereof,

Antisense Oligonucleotides (ASO)

{85871 In embodiments, the therapeutic oligonucleotide 1s an antisense oligonucleotide (ASQO)
directed to a target gene or a target transcript associated with a disease. The ASQO may be directed
to and bind to a target nucleotide sequence located within a target gene or a target transcript. In
emboduments, the target nucleotide sequence 18 within a target gene and/or farget transcript
associated with a disease.

[6508] The term “antisense ohigonucleotide” refers to an oligonucieotide that is at least partially
cornplementary to a target sequence within a target polynucleotide. An antisense oligonucleotide
{AS(O} 1s a simgle stranded molecuole that contams DNA, RNA, or combinations or modifications
thereof that are at least partally complementary {0 a chosen sequence, e g, a target nucleotide
sequence within a target gene or target transcript,

[B8589] An ASO may modulate one or more aspects of gene expression and/or protein function via
hybridization of the ASQO with a target nucleotide sequence. The ASO may modulate one or more

aspects of gene expression and/or protein function through various mechanisms. For example,
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hybridization of an ASO o a target nucleotide sequence of a target transcript may modulate
splicing of a target transeript such as, for example, via exon skipping; exon inclusion; alternative
splicing; prevent polyadenylation of the target transcript; increase the target transcript stability;

mduce target transcript degradation; prevent translation of the target transeript; or any combination

(V43

thereof. ASOs have been demonstrated to be effective and targeted inhibitors of protein synthesis,
and, consequently, can be used to modulate gene expression of a targeted gene.
(6519} In embodiments, the ASO hybridizes with a target sequence of a target gene or target
transcript having a sequence from about 5 to about 50 nuclectides in length, which can also be
referred to as the length of the ASO. In embodiments, the ASQ 1s from about 5 to about 50, about
10 8 to about 40, about 10 to about 30, about 15 to about 30, or about 20 to about 30 nucleotides in
length. In embodiments, the ASQ is at least about 5, about 6, about 7, about 8, about 9, about 10,
about 11, about 12, about 13, about 14, or about 15, and up to about 16, about 17, about 18, about
19, about 20, about 21, about 22, about 23, about 24, about 25, about 26, about 27, about 28, about
29, about 30, about 31, about 32, about 33, about 34, about 38, about 36, about 37, about 38, about
15 39, gbout 40, about 41, about 42, about 43, about 44, ghout 45, about 46, about 47, about 48, about
49, or about 50 nucleotides in length. In emmbodiments, the ASO is about 15 nucleotides 1n length.
In embodiments, the ASQ is about 16 nucleotides m length. In embodiments, the ASQO s about 17
nucleotides n length. To embodiments, the ASO 15 about 18 nucleotides in length. In embodiments,
the ASO 1s about 19 nucleotides in length. In embodiments, the ASO 1s about 20 nucleotides in
2G length. In embodiments, the ASQ 1s about 21 nucleotides 1 length. In embodiments, the ASG 1
about 22 nucleotides 1 length. In embodiments, the ASO 15 about 23 nucleotides n length In
emboduments, the ASO 15 about 24 nucleotides n length. In embodiments, the ASQO s about 25
nucleotides i length. In embodiments, the ASQ 15 about 26 nucleotides in length. In embodiments,
the ASO 15 about 27 nucleotides 1o length. In embodiments, the ASO 15 sbout 28 nucleotides m
25  length. In embodiments, the AS{ 15 about 29 nucleotides n length. Tn embodiments, the ASG 15
about 30 nucleotides 1 length.
(#8511} In embodiments, the ASO may be less than about 100 percent complementary to a target
nucleotide sequence. As used heren, the term “percent complementarity” refers to the number of
nucleobases of an ASO that have nuclecbase complementarity with a corresponding nucleobase
30 of target nucleotide sequence by the total length {(number of nucleobases} of the ASG. One skilled

i the art recognizes that the inclusion of mismatches is possible without eliminating the activity
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of the antisense compound. In embodiments, the ASOs contain no more than about 15%, no more
than about 10%, no more than 5%, or no mismatches. In embodiments, the ASOs are at least about
B0%. at least about 85%, at least about 90%, at least about 95%, at least about 6%, ai least about

97%, at least about 98%, at least about 99%, about 100%, or 100% complementary to a target

(V43

nucleic acid. Percent complementanity of an oligonucieotide is calculated by dividing the number
of complementary nuclecobases by the total number of nuclecobases of the oligonuclestide. Percent
complementarity of a region of an chigonucleotide is calculated by dividing the number of
complementary nucleobases in the region by the total number of nucleobases region.
[8512] In embodiments, incorporation of nuclectide affinity modifications allows for a greater
10 number of mismatches compared to an unmodified compound. Similarly, certain oligonucleotide
sequences may be more tolerant to mismatches than other oligonucleotide sequences. One of
ordinary skill in the art is capable of determining an appropriate number of nusmatches between a
an ASQO and a target nucleotide sequence, such as by determining melting terperature {Tm). Tm
or change in Tm {ATm} can be calculated by techniques that are familiar to one of ordinary skill
1S in the art. For example, techniques described m Freter et al (Nucleie Acids Research, 1997, 25,
22 4429-4443) aliow one of ordinary skill in the art to evaluate nucleotide modifications for their
ability to increase the melting temperature of an RNADNA duplex.
Therapeutic oligomiclearides design
[8513] Design of a therapeutic ohgonucleotides (e g, an ASO} will depend upon the target gene.
2¢ Targeting a therapeutic oligonucleotide to a particular target nucleotide sequence can be a
multistep process. The process usually begins with the identification of gene of interest The
transcript of the gene of interest s analyzed and a target nucleotide sequence 13 wdentified. Tn
embodiments, the target gene 18 a gene assoctated with a disease.
[6514] One of skill in the art will be able to design, synthesize, and screen therapeutic
25 oligonucleotides of different nucleobase sequences to 1dentify a sequence that results 1 antisense
activity. For example, a therapeutic oligonucleotide can be designed that inhibits expression of a
target gene. Methods for designing, synthesizing, and screening therapeutic nucleotides for
antisense activity against a preselecied target nucleic acid and/or target gene can be found, for
example in "Antisense Drug Technology, Principles, Strategies, and Apphcations” Hdited by
30 Stanley T. Crooke, CRC Press, Boca Raton, Flonida, which 1s incorporated by reference in its

entirety for any purpose.
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[8515] The efficacy of a therapeutic oligonucleotide {e.g., an ASO} may be assessed by evaluating
the antisense activity effected by their admnistration. As used herem, the term "antisense activity”
refers to any detectable and/or measurable activity atiributable to the hybridization of a therapeutic

oligonucleotide to its target nucleotide sequence. Such detection and/or measuring may be direct

(V43

or indirect. In embodiments, antisense activity 1s assessed by detecting and or measuring the
amount of target protein 1 a cell or population of cells before and after admmisiration of the
therapeutic oligonucliestide to the cell or population of cells. In embodiments, antisense activity is
assessed by detecting and/or measuring the amount of target transcript in a cell or population of
cells.
10 Therapeutic Oligonucieotides Structure
[8516] Therapeutic oligonuclectides comprise nucleosides linked through internucleoside
finkages. Nucleosides include a pentose sugar {e.g., ribose or deoxyribose) and a nitrogenous base
{nuclecbase or stmply base} covalently attached to sugar. The naturally occurring (iraditional)
bases found in DNA and/or RNA are adenine (A}, guanine (G}, thymine (T}, cytosine {(C}, and
15 wractl (U} The naturally occurring (traditional) sugars found in DNA and/or RNA deoxyribose
{(DNA) and ribose (RNA) A naturally occurning (traditional} nucleoside linkage s a
phosphodiester bond. In embodiments, the therapeutic oligonucieotides may have all natural

sugars, natural bases, and natural mternucleoside hinkages.

g
[8517] Chemically modified nucleosides are routinely used for incorporation into therapeutic
2¢ ohgonucleotides to enhance one or more properties, such as nuclease resistance, pharmacokinetics,
or affinity for a target gene or target transcript. Non-limuting exaroples of nucleosides are provided
in Khvorova et al. Nature Biotechnology (2017) 35 238-248, which 1s incorporated by reference
herein n s entirety. In embodiments, a therapeutic oligonucleotide has one or more modified
nucleosides. In embodiments, a therapeutic ohigonucleotide has one or more modified sugars. Tn
25  embodiments, a therapeutic ohgonucleotide has one or more modified bases. In embodiments, a
therapeutic oligonucleotide has one or more modified internucleoside linkages.
[8518] In general, a muclecbase 15 any group that contams one or more atoms or groups of atoms
capable of hydrogen bonding 1o 3 base of another nucleic acid. In addition to natural nucleobases,
many modified nuclecbases or nucleobase numetics known 1o those skilled in the art are amenable
30 with the compounds described herein. The terms modified nucleobase and nucleobase mimetic can

overlap, but generally a modified nucleobase refers to a nucleobase that is faurly similar m structure
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to the parent nucleobase, such as for example a 7-deaza purine, a S-methyl cvtosine, or a G-clamp,
whereas a nuclecbase mimetic generally includes more complicated structures, such as for
example a tricyclic phenoxazine nucleobase mimetic. Methods for preparation of the above noted

maodified nucleobases are well known to those skilled 10 the art.

(V43

[6519] In embodiments, a therapeutic oligonucieotide includes one or more nucleosides having a
modified sugar moiety. In embodiments, the furanosy! sugar ring of a natural nucleoside can be
modified. A furanosyl sugar ring may be modified in any suitable manner, mcluding, but not
fimited to, addition of a substituent group, brnidging of two non-geminal ring atoms to form a
bicyclic nucleic acid (BNA) and substitution of an atom or group such as -S-, -N{R}- or -C{R1)}R2)
10 for the ring oxygen at the 4'-position. Modified sugar moieties are well known and can be used to
alter, typically increase, the affinity of the antisense compound for us target and/or increase
nuclease resistance. A representative list of modified sugars includes, but 15 not himited to, non-
bicyclic substituted sugars, especially non-bicyclic 2'-substituted sugars having a 2'-F, 2'-0QCH3
or a 2'-O(CH2)2-OCH3 substituent group; and 4'-thio modified sugars. Sugars can also be replaced
15 with a sugar numetic group, for example, a morpholino ring, a methylenemorpholine ring, among
others.
[8520] In embodiments, a therapeutic oligonucleotide may include one or more bicyclic modified
sugars (BNA's), such as, for example, LNA (4'-{{CH2)-0-2' bridge), 2-thio-LNA (4'-«(CH2)-8-2'
bridge), 2-anuno-LNA (4-{CH2)-NR-2' brudge), ENA (4-{CH2)2-0-2' bridge), 4'-(CHZ)3-2
20 bridged BNA, 4-(CH2CH(CH3))-2' bridged BNA" oEt (4'-(CH{CH3)-0-2' bridge), and ¢cMOE
BNAs (4'-(CH(CH20CH33-0-2' bridge).
[6521] In embodiments, a therapeutic oligonucleotide may nclude one or more locked nucleic
acids” (LNAs) n which the 2-hydroxyl group of the ribosyl sugar ring 1s hinked to the 4' carbon
atom of the sugar ring thereby forming a 2'-C,4'-C-oxymethvlene linkage to form the bicyclic sugar
25  moiety. The synthesis and preparation of the LNA monomers adenine, cytosine, guanine, 5-
methyl-cytosine, thymune and uracil, along with their oligomerization, and nucleic acid recogmtion
properties have been descrnibed (Koshkin et al| Tetrahedron, 1998, 54, 3607-3630) LNAs and
preparation thereof are also described 10 WO 98/39352 and W0 99/14226.
[8522] Internucleoside linking groups hink the nucleosides or otherwise modified monomer units
30 ofan oligonucieotide together. The two main classes of internucleoside linking groups are defined

by the presence or absence of a phosphorus atom. Representative phosphorus containing
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mternucleoside linkages mclude, but are not limited to, phosphodiesters, phosphotriesters,
methylphosphonates,  phosphoramidate,  phosphorodiamudate,  and  phosphorothioates.
Representative non-phosphorus containing internucleoside linking groups include, but are not
mited  to, methylenemethyhmino  ((CH2-N{CH3}-(O-CH2-}, thiodiester {-O-C(0}-58-),
thionocarbamate (~-O-C{(O}NH}-8-); siloxane (-O-Si({(H)2-0-}, and N,N'-dimethylhydrazme (-
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CHZ-N{CH3)-N(CH3}-). Therapeutic oligonuclestides having non-phosphorus mternucleoside
linking groups are referred to as oligonucleosides. Modified internuclesside hinkages, compared
to natural phosphodiester linkages, can be used to alter, typically increase, nuciease resistance of
the therapeutic oligonucleotides. Internucleoside linkages having a chiral atom can be prepared
10 racemic, chiral, or as a mixture. Representative chiral internucleoside linkages include, but are not
limited to, alkylphosphonates and phosphorothioates. Methods of preparation of phosphorous-
containing and non-phosphorous-containing hinkages are well known to those skilled n the art.
[8523] In embodiments, a phosphate group can be linked to the 2', 3' or 5" {or ¢/, for a ¢ membered
ring, such as a methylenemorpholine ring) hydroxyl moiety of the sugar {or sugar numetic). In
15 forming oligonucleotides, the phosphate groups covalently link adjacent nucleosides to one
another to form a linear polymeric compound. Within oligonucleotides, the phosphate groups are
commonly referred to as forming the internucleoside backbone of the oligonucleotide. The normal
iinkage or backbone of RNA and DNA 15 a 3' to §' phosphodiester linkage. To embodiments, the
oligonucleotide is a phosphorodiamidate morpholino oligomer (PMO} comprising a backbone of
20 methylenemorphohne rings linked through phosphorodianudate internucleoside linkages.
[8524] PMOs are uncharged nucleie acid analogs bind to target nucleic acid through base paring.
PMOs that bind to mRNA may block mteraction of proteins 1o the mRNA through steric blockade
{See, e.g., Nan and Zhang, Front. Microbiol 20 Aprid 2019 {do1 org/10.338%/fmich 2018.00750)).
As uncharged, or net neutral charged, oligonucleotides, PMOs are particularly effective for
25 ntracellular delivery with a delivery construct.
[8525] The therapeutic oligonucleotides may contain one or more asymmetric centers and thus
give rise to enantiomers, diastereomers, and other stereoisomeric configurations that may be
defined, in terms of absolute stereschemistry, as (R} or (8); e or 3; or as (£} or (L), Included 1n
the antisense compounds provided herein are all such possible isomers, as well as their racenic

30 and optically pure forms.
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[8526] In embodiments, therapeutic ohigonucleotides are modified by covalent atiachment of one
or more ¢onjugate groups. In general, conjugate groups modify one or more properties of the
attached therapeutic oligonucleotides including but not limited to pharmacodynamic,
pharmacokinetic, binding, absorption, cellolar distribution, cellular uptake, charge and clearance.
Conjugate groups are routinely used in the chemical arts and are linked directly or via a bonding
group to a parent compound such as a therapeutic oligonucleotides. Conjugate groups include
without limitation, intercalators, reporter molecules, polvamines, polyamides, polyethylene
elycols, thioethers, polvethers, cholesterols, thiocholesterols, cholic acid moieties, folate, lipids,
phospholipids, biotin, phenazine, phenanthridine, anthraquinone, adamaniane, acridine,
fluoresceins, rhodamines, coumarins and dyes. In embodiments, the conjugate group s a
polvethylene glycol (PEG), and the PEG s conjugated to either the therapeutic ohigonucleotide, a

linker, an EP, or the cyclic peptide.

Gene-Editing Machinery

[6527] In embodiments, the therapeutic moiety comprises one or more component of gene-editing
machinery. As used herein, “gene-editing machinery” refers to protein, nucleic acids, or
combinations thereof, which may be used to edit a genome. Non-limiting examples of gene-editing
machinery include guide RNAs (gRNAs), nucleases, nuclease inhibitors, and combinations and
complexes thereof

[8528] The gene editing machinery may be used to repair a mutated gene or to mtroduce a mutation
mto a gene. The gene may be a gene associated with a disease.

[8529] In embodiments, a hnker conjugates the delivery construct to the one or more components
of gene-editing machinery. Any linker described m this disclosure or that 1s known to a person of
skill in the art may be utilized

gRNA

[8536] In embodiments, the therapeutic moiety includes a guide RNA (gRNA). A gRNA targets a
genomic loct 1n a prokaryotic or eukaryotic cell.

[8531] In embodiments, the gRNA 13 a single~-molecule guide RNA (sgRNA). A sgRNA ncludes
a spacer sequence and a scaffold sequence. A spacer sequence 1s a short nucleic acid sequence
used 1o target a nuclease {e.g., a Cas9 nuclease} to a specific nucleotide region of mterest {e.g., a
genomic DNA sequence to be cleaved). In embodiments, the spacer may be about 17-24 bases in

iength, such as about 20 bases in length.
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[8532] In embodiments, the spacer targets a site that immediately precedes a 57 protospacer
adjacent mouf (PAM}. The PAM sequence may be selected based on the desired nuclease. For
example, the PAM sequence may be any one of the PAM sequences shown in Table 2 below,
wherein N refers to any nucletc acid, R refers to A or G, Y refers to Cor T, W refers to A or T,

and Vrefersto Aor Cor G

Table 2. Nucleases and PAM sequences

PAM sequence {5 to 3} Nuclease Isolated from

NGG SpCasY Streptococcus pyogenes
NGRRT or NGRRN Salas® Stapbylococcus aureus
NNNNGATT NmeCas9 Netsseria meningitidis
NNNNRYAC CiCas9 Campylobacter jejurny
NNAGAAW StCas9 Streptococcus thermophiles
TTTV LbCpfl Lachnospiraceae bacterium
TTTV AsCpft Acidaminococcus sp.

[85833] In embodiments, a spacer may farget a sequence of a maromalian gene, such as a human
gene. In embodiments, the spacer may target a mutant gene. In emboduments, the spacer may target
a coding sequence. In embodiments, the spacer may target an exonic sequence. In embodiments,
the spacer may target a polyvadenylation site (PS). In embodiments, the spacer may target a
sequence element of a PS. In embodiments, the spacer may target 8 polyadenylation signal (PAS}),
an intervening sequence {IS), a cleavage site (CS}, a downstream element (DES), or 3 portion or
combination thereof. In embodiments, a spacer may target a splicing element (SE) or a cis-splicing
regulatory element (SRE).

[8534] The scaffold sequence 1s the sequence within the sgRNA that 1s responsible for nuclease
{e.g., Cas9} binding. The scaffold sequence does not include the spacer/targeting sequence. In
embodiments, the scaffold may be about 10 to about 150 nucleotides in length, or about 50 to about
100 nucleotides in length.

[8535] In embodiments, the gRNA is single guide RNA molecule comprising the spacer and the
scatfold. In embodiments, the gRNA comprises two molecules that hybridize to form the gRNA

An example of a gRNA that includes two molecules 15 a gRNA comprising a ¢rRNA and
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tracrRNA. In embodiments, the gRNA or one or more components thereof may further include a
poly(A} tail.
[8536] In embodiments, a compound that includes a CPP 1s conjugated to a nucleic acid that

meludes a gRNA or a component thereof. In embodiments, the nucleic acid includes about 1, about
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2, about 3, aboui 4, about 5, about 0, about 7, about 8, about 9, about 10, about 11, about 12, about

13, about 14, about 15, about 10, about 17, about 18, about 19, or about 20 gRNAs or components

thereot. In embodiments, the gRNAs recognize the same target. In embodiments, the gRNAs

recognize different targets.

[8537] In embodiments, a compound that includes a CPP is conjugated to a nucleic acid designed

10 to express the gRNA within a cell. The nucleic acid may include a promoter sequence to drive
expression of the gRNA.

Nuclease
[8538] In embodiments, the therapeutic motety includes a nuclease. In embodiments, the nuclease
is a Type I, Type V-A, Type V-B, Type VC, Type V-U, Type VI-B nuclease. In embodiments,

15 the nuclease is a transcription, activator-like effector nuclease {(TALEN), a meganuclease, or a
zinc-finger nuclease or a modified form or variant thereof. In embodiments, the nuclease 1s a Cas9,
Cas12a (Cptl), CaslZb, CaslZe, Tnp-B like, Casl3a (C2c2), Casli3b, or Casld nuclease or a
modified form or variant thereof. For example, in embodiments, the nuclease 15 a Cas9 nuclease
or a Cpfl nuclease.

20 [8839] In embodiments, the delivery construct 15 conjugated to a nucleic acid encoding a nuclease.
In embodiments, the nuclew acid encoding a nuclease mncludes a sequence encoding a promoter,
wherein the promoter drives expression of the nuclease.

SRNA and Nuclease Combinations
[6540] In embodiments, the therapeutic moiety mcludes a ribonucleoprotein (RNP) that includes

25  a gRNA and a nuclease. A RNP 15 a complex of a gRNA bound to a nuclease. The gRNA, the
nuclease, or both may be covalently attached to a delivery construct to form a cargo conjugate
having an RNP therapeutic moiety,

[8541] In embodiments, a composition that includes: (a} a cargo conjugate comprising a delivery
construct conjugated to a gRNA and (b} a nuclease 1s delivered to a cell In embodiments, a
30 composition that includes: {a} a cargo conjugate comprising a delivery construct conjugated to a

nuclease and (b} an gRNA 13 delivered o a cell. In embodiments, a composition that includes: (a)
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a first cargo conjugate comprising a first delivery construct conjugated to 8 gRNA and (b) a second
cargo conpugate comprising a second delivery construet conjugated to a nuclease 15 delivered to a
cell. In embodiments, the first delivery construct and the second delivery construct are the same.
In embodiments, the first delivery construct and the second delivery construct are different.
65421 In embodiments, a cargo conjugate comprises a delivery construct conjugated to a nucleic
acid encoding a gRNA and/or a nuclease. In embodiments, the nucleic acid encoding a nuclease
and a gRNA includes a sequence encoding a promoter, wherein the promoter drives expression of
the nuclease and the ¢eRNA. In embodiments, the nucleic acid encoding a nuclease and a gRNA
mcludes two promoters, wherein a first promoter controls expression of the nuclease and a second
promoter controls expression of the gRNA. In embodiments, the nucleic acid encoding a gRNA
and a nuclease encodes from about 1 to about 20 gRNAs, or from about 1, about 2, about 3, about
4, about 3, about 6, about 7, about &, about 9, about 10, about 11, about 12, about 13, about 14,
about 13, about 16, about 17, about 18, or about 19, and up to about 20 gRNAs. In embodiments,
the gRNAs recognize different targets. In embodiments, the gRNAs recognize the same target.
Nuclease Inhibitors

[6543] In embodiments, the therapeutic moiety includes a nuclease inhibitor. A himitation of gene
editing 15 potential off-target editing The delivery of a nuclease inhibitor may himit off-target
editing. In embodiments, the onuclease nhibitor 15 a polypeptide, polynucleotide, or small

maolecule.

Therapeutic polvpeptides

35441 In embodiments, the therapeutic moiety includes a therapeutic polypeptide. In
embodiments, the therapeutic polypeptide mncludes a peptide wnhibitor. In embodiments, the
peptide inhibitor mhibits 2 protein associated with a disease. In embodiments, the therapeutic
polypeptide includes a peptide replacement therapy to functionally replace an aberrantly expressed
protein associated with a disease.

[8545] In embodiments, the therapeutic moiety includes a protein or a fragment thereof In
embodiments, the therapeutic motety includes an RNA binding protein or an RNA bmding
fragment thereof. In embodiments, the therapeutic moiety meludes an enzyme. In embodiments,

the therapeutic motety mcludes an RNA-cleaving enzyme or an active fragment thereof.
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Antibodies
[8546] In embodiments, the therapeutic motety ncludes an antibody or an antigen-binding
fragment. Antibodies and antigen-binding fragments can be derived from any suitable source,

meluding homan, mouse, camelid {e.g., camel, alpaca, Hama), rat, ungolates, or non-human
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primates {e.g., monkey, rhesus macaque).
[8547] The term “antibody” includes intact polvclonal or monoclonal antibodies and antigen-
binding fragments thereof. For example, a native immunoglobulin molecule includes two heavy
chain polypeptides and two light chain polypeptides. Each of the heavy chain polypeptides
associate with a light chain polypeptide by virtue of interchain disulfide bonds between the heavy
10 and light chain polypeptides to form two heterodimeric proteins or polypeptides {i.e., a protein that
mncludes two heterologous polypeptide chains). The two heterodimeric proteins then associate by
virtue of additional interchain disulfide bonds between the heavy chain polypeptides to form an
wnmunoglobulin protein or polypeptide.
[0548] In embodiments, the therapeutic moiety 5 an antigen-binding fragment that binds to a
1S target protein associated with a disease. An antibody may modulate the activity of the target protein
to which it binds. In embodiments, the therapeutic motety 15 an antigen-binding fragment that binds
to a target transcript of a protein (Ye et al, PNAS (2008), 105(1):82-87; and Jung et al, (RNA
{20143, 20(63:805-814). In embodiments, an antigen-binding fragment that binds to a target protein
meludes 1, 2, 3, 4, 5, or all 6 CDRs of a variable heavy cham (VH) and/or a vanable hight chain
20 {VL) sequence from an antibody that specifically binds to the target protemn. In embodiments, the
antigen binding fragment includes 1, 2, or 3 of the CDRs of a camelid single domain antibody such
as the VHH region. In embodiments, the antigen-binding fragment that binds to a target protein is
a portion of a full-length antibody, such as Fab, F{ab’)2, Fab’, Fv fragments, mmibodies,
diabodies, single domain antibody (dAb), sigle-chain vanable fragments {(scFv), multispecific
25  antibodies formed from antibody fragments, or any other modified configuration of the
mmunoglobulin molecule that includes an antigen-binding site or fragment of the required
specificity.
[6549] In embodiments, the therapestic motety wncludes a bispecific antibody. Bispecific
antibodies (BsAbs) are antibodies that can simultaneously bind two separate and unique antigens
30 {or different epitopes of the same antigen). In embodiments, the therapeutic moiety includes a

bispecific antibody that can stmultaneously bind to a target protein associated with a disease and

172



WO 2025/038902 PCT/US2024/042608

another target protern. Noon-limiting examples inclade scFv (single~-chain vanable fragment), BsDb

{bispecific diabody}, scBsDb (single-chain bispecific diabody}, seBsTaFv {single-cham bispecific

43

tandem variable domain), DNL-(Fab}3 {dock-and-lock tivalent Fab), sdAb (single-domain

f,

antibody)}, and BssdAb (bispecific single-domain antibody).
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[8550] BsAbs with an Fc region are useful for carrying out Fc mediated effector functions such as
antihody-dependent cell-mediated cytotoxicity and complement-dependent cytotoxicity. They
have the half-life of normal 1gG. On the other hand, BsAbs without the Fc region {(bispecific
fragments) rely solely on their antigen-binding capacity for carrying out therapeutic activity. Due
to their smaller size, these fragments have betier solid-tumor penetration rates. BsAb fragments do
10 not require glycosylation, and they may be produced in bacterial cells. The size, valency, flexibility
and half-life of BsAbs to suit the application.
{8551 In embodiments, the therapeutic motety includes a “diabody.” The term diabody refers to
a bispectfic antigen-binding antibody fragment in which VH and VL domains are expressed in a
single polypeptide chain using a linker that is too short to allow for pairing between the two
1S domains oo the same chain, thereby forcing the domains to pawr with complementary domams of
another chain and creating two antigen-binding sites {see, e.g., Holliger et al., Proc. Natl Acad.
Sci. USA 90:6444-48 (1993) and Poljak et al, Structure 2:1121- 23 {1994)). Diabodies may be
designed to bind to two distinct antigens and are bi-specific antigen binding constructs.
[8552] In embodiments, the therapeutic moiety ncludes a “vanobody” or a “single domain
20 antibody” (which can also be referred to herein as sdAbs or VHH). Single domain antibody refers
to an antigen-binding fragment that includes a single monomeric varable astibody domamn
comprising one vanable domain (VH) of a heavy-chain antibody. Tn embodiments, the variable
chatn 1s the VHH of a camehd single chamm antibody.
[8553] In embodiments, the therapeutic motety includes a mumbody.
25 [0554] In embodiments, the therapeutic motety 1s an antibody mimetic. Antibody mumetics are
compounds that, like antibodies, can specifically bind antigens, but that are not structurally related
to antibodies. They are usually artificial peptides or proteins with a molar mass of about 3 to 20
kDD {compared to the molar mass of antibodies at ~150 kDa.}. Examples of antibody mimetics

,,,,,

30 fynomers Kunitz domain peptides and monobodies.
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Other Peptides

[B585] In embodiments, the therapeutic moiety ncludes a peptide. In embodiments, the peptide
acts as an agonist, increasing the activity of a target protein. In embodiments, the peptide acts as
an antagonist, decreasing the activity of a target protein. In embodiments, the peptide 1s configured
to inhibit protemn-protein interaction {PP1}. Protein-protein interactions (PPls} are important in
many biochemical processes, including transeription of nucleic acid and various post-transiational
modifications of translated proteins. PPIs can be experimentally determined by biophysical
techniques such as X-ray crystallography, NMR spectroscopy, surface plasma resonance (8PR),
big-layer mterferometry (BLI}, isothermal tifration calonmetry (ITC), radio-ligand binding,
spectrophotometric assays and fluorescence spectroscopy. Peptides that inhibit protein-protein
mnteraction can be referred to as peptide inhibitors.

[8556] In embodiments, the therapeutic motety includes a peptide mhibitor. In embodiments, the
peptide inhibitor includes from about 5 to about 100 amino acids, from about $ to about 50 amino
acids; from about 15 to about 30 amino acids; or from about 20 to about 40 amine acids. In
embodiments, the peptide inhibitor includes one or more chemical modifications, for example, to
reduce proteolytic degradation and/or to improve in vive half-life. In embodiments, the peptide
mhibitor includes one or more synthetic ammno acids and/or a backbone modification. In
embodiments, the peptide inhibitor has an o-helical structure,

[B8557] In embodiments, the peptide inhibitor is configured to disrupt one or more function of a
protein associated with a disease. In embodiments, the peptide mhibitor is configured to disrupt
formation of protein complexes. In embodiments, binding of the peptide inhibitor to the protein

blocks dimer formation.

Small Maolecules

[0558] In embodiments, the therapeutic motety includes a small molecule for treating a disease.
In embodiments, the small molecule does not readily gain access to an ntracellular compartment

of a cell when delivered by itself (not conjugated to a delivery construct}).
Methods of Making

185591 The compounds described herein can be prepared in a variety of ways known to one skilled
in the art of organic synthesis or variations thereon as appreciated by those skilled in the art. The

compounds described herein can be prepared from readily available starting materials. Optimum
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reaction conditions can vary with the particular reactants or solvents used, but such conditions can
be determined by one skilled in the art. Methods of making the compounds prepared heremn are
essentially as disclosed in WO 2022/213118, entitled “CYCLIC CELL PENETRATING
PEPTIDES”, and m WO 2023/205451, entitled “CYCLIC PEPTIDES FOR DELIVERING

(V43

THERAPEUTICS” the disclosures of which are hereby incorporated by reference mn their

entireties.

[8560] Variations on the compounds described herein include the addition, subtraction, or

movement of the various constituents as described for each compound. Similarly, when one or

more chiral centers are present in a molecule, the chirality of the molecule can be changed.

10 Additionally, compound synthesis can involve the protection and deprotection of various
chemical groups. The use of protection and deprotection, and the selection of appropriate
protecting groups can be determined by one skilled in the art. The chemistry of protecting groups
can be found, for example, in Wuts and Greene, Protective Groups in Organic Synthesis, 4th Ed. |
Wiley & Sons, 2006, which is incorporated herein by reference in its entirety.

15 [8561] The starting materials and reagents used 1 preparing the disclosed compounds and
compositions are either available from commercial suppliers such as Aldrich Chemical Co.,
(Milwaukee, WI}, Acros Organics {Morris Plains, NJ), Fisher Scientific (Pittsburgh, PA), Sigma
{5t. Louts, MO}, Pfizer (New York, NY}, GlaxoSnuthKline (Raleigh, NC), Merck (Whitehouse
Station, NI}, Johnson & Johuson (New Brunswick, NJ}, Aventis (Bridgewater, NJ}, AstraZeneca

20 {Wimington, DE), Novartis (Basel, Switzerland), Wyeth (Madison, NI}, Bristol-Myers-Squibb
{New York, NY), Roche (Basel, Switzerland), Lilly (Tndianapolis, IN), Abbott (Abbott Park, 1L},
Schering Plough (Kenilworth, NI}, or Boehringer Tngelheim {Ingetheim, Germany), or are
prepared by methods known to those skilled i the art following procedures set forth in
references such as Fieser and Fieser’s Reagents for Organic Synthests, Volumes 1-17 (John

25 Wiley and Sons, 1991}, Rodd’s Chemustry of Carbon Compounds, Volumes 1-5 and

Supplementals (Elsevier Science Publishers, 1989}, Organic Reactions, Volumes 1-40 (John

Wiley and Sons, 1991}, March’s Advanced Organic Chemstry, (John Wiley and Sons, 4th

Edition}, and Larock’s Comprehensive Organic Transformations {VUOH Publishers Inc., 1989).

Other materials, such as the pharmaceutical carriers disclosed heremn can be obtamed from

30 commercial sources.
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[8562] Reactions to produce the compounds described herein can be carried out in solvents,
which can be selected by one of skill m the ast of organic synthesis. Solvents can be substantially
nonreactive with the starting materials (reactants), the intermediates, or products under the

conditions at which the reactions are carried out, i.e., temperature and pressure. Reactions can be
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carried out 1n one solvent or a muxture of more than one selvent. Product or intermediate

formation can be monitored according to any suitable method known mn the art. For example,

product formation can be monitored by speciroscopic means, such as nuclear magnetic resonance

spectroscopy (e.g., 'H or V() infrared spectroscopy, spectrophotometry {e.g., UV-visible), or

mass spectrometry, or by chromatography such as high performance liquid chromatography

10 {(HPLC) or thin layer chromatography.
85631 The disclosed compounds can be prepared by solid phase peptide synthesis wherein the
amino acid a-N-terminal is protected by an acid or base protecting group. Such protecting groups
should have the properties of being stable to the conditions of peptide linkage formation while
being readily removable without destruction of the growing peptide chain or racemization of any

15 of the chiral centers contained therein. Suitable protecting groups are 9-
fluorenylmethyloxycarbonyl (Fmoc), t-butyloxycearbonyl (Boc), benzvioxyearbonyl {(Chz),
biphenvlisopropyloxycarbonyl, t-amvloxycarbonyl, isobornyloxycarbonyl, o a-dimethyi-3,5-
dimethoxybenzyloxycarbonyl, o-nurophenyisulfenyl, 2-cyano-t-butyloxycarbonyl, and the ke
The 9-fluorenylmethyloxycarbonyl (Fmoc) protecting group is particularly preferred for the

2G synthesis of the disclosed cormpounds. Other preferred side chain protecting groups are, for side
chain amino groups like lysine and arginine, 2.2,5,7, 8-pentamnethylchroman-o-sulfonyl {(pme),
nitro, p-ioluenesulfonyl, 4-methoxybenzene- sulfonyl, Chz, Boc, and adamantyloxycarbonyl; for
tyrosine, benzyl, o-bromobenzyloxy-carbonyl, 2,6-dichlorobenzyl, 1sopropyl, t-butyl (+-Bu},
cyclohexyl, cyclopentyl and acetyl (Ac); for serine, t-butyl, benzy! and tetrahvdropyranyi; for

25 hastidine, trityl, benzyl, Chz, p-toluenesulfonyl and 2 4-dinitrophenyl; for tryptophan, formyl; for
asparticacid and glutamic acid, benzyl and t-buty! and for cystene, triphenylmethyl (trityh). In
the solid phase peptide synthesis method, the o-C-termunal amino acid 15 attached 1o a suitable
sohid support or resmn. Suitable solid supports useful for the above synthesis are those matersals
which are nert to the reagents and reaction conditions of the stepwise condensation-deprotection

30 reactions, as well as being insoluble in the media used. Solid supports for synthesis of o-C-

terminal carboxy peptides is 4-hvdroxymethylphenoxymethyi-copoly(styrene-1%
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divinylbenzene) or 4-(2' 4'-dimethoxyphenyl-Fmoc-aminomethylphenoxyacetamidoethyl resin
available from Apphed Biosystems (Foster City, Califl ). The a-Ceterminal amino acid s coupled
to the resim by means of N N'-dicyclohexylcarbodumide (DCC), N N'-dusopropylcarbodiimide
{DIC) or C-benzotriazol-1-y1-N,N,N' N'-tetramethylurontomhbexafluorophosphate {HBTU}, with
or without 4-dimethylaminopyridine (BMAP), 1-hvdroxybenzotriazole (HOBT), benzotriazol-1-
yioxy-tris{dimethylaminophosphoniumhexafluorophosphate (BOP} or bis{Z-ox0-3-
oxazohidiny}phosphine chloride (BOPCH), mediated coupling for from about 1 to about 24 hours
at a temperature of between 10°C and 50°C 1n a solvent such as dichloromethane or DMF. When
the solid support is 4-(2',4"-dimethoxyphenyl-Fmoc-aminomethy iphenoxy-acetammidoethy! resin,
the Fmoc group is cleaved with a secondary amine, preferably pipenidine, prior to coupling with
the u-C-terminal ammno acid as described above. One method for coupling to the deprotected 4
{2',4'-dimethoxyphenyl-Fmoc-aminemethyphenoxy-acetamidoethv! resin 15 O-benzotriazol-1-
vi-N, NN, N'-tetramethyluromumhexafluorophosphate (HBTU, 1 equiv.} and 1-
hydroxybenzotriazole (HOBT, 1 eguiv.} in DMF. The coupling of successive protected amino
acids can be carried out in an automatic polypeptide synthesizer. In one example, the o-N-
termuinal in the amino acids of the growing peptide chain are protected with Fmoc. The removal
of the Fmoc protecting group from the a-N-terminal side of the growing peptide i1s accomplished
by treatment with a secondary amine, preferably piperidine. Each protected amino acid 1s then
mtroduced 1o about 3-fold molar excess, and the coupling is preferably carried out in DMF. The
coupling agent can be O-benzotriazol-1-yI-N N N' N'-tetramethyluroniumhexatluorophosphate
(HBTU, 1 equiv.) and I-hydroxybenzotriazole (HOBT, | equiv. ). At the end of the solid phase
synthesis, the polypeptide 18 removed from the resin and deprotected, erther in successively or in
a single operation. Removal of the polypeptide and deprotection can be accomplished n a single
operation by treating the resin-bound polypeptide with a cleavage reagent comprising
thicanisole, water, ethaneduhiol and triftuoroaceiic acid. In cases wherein the o-C-terminal of the
polypeptide 1s an alkviamide, the resin 18 cleaved by aminolysis with an alkvlamme.
Alternatively, the peptide can be removed by transestenfication, e.g, with methanol, followed by
amunolysis or by direct transamidation. The protected peptide can be purified at this point or
taken to the next step directly. The removal of the side chain protecting groups can be
accomplished using the cleavage cockiail described above. The fully deprotected peptide can be

purified by a sequence of chromatographic steps employing any or all of the following types: ion
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exchange on a weakly basic resin (acetate form), hydrophobic adsorption chromatography on
underivatized polystyrene-divinytbenzene (for example, Amberlite XAD); sihica gel adsorption
chromatography,; ion exchange chromatography on carboxymethyliceililose; partition

chromatography, e.g., on Sephadex G-25, LH-20 or countercurrent distribution; high

5
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performance liquid chromatography (HPLC), especially reverse-phase HPLC on octyl- or

octadecylsilyl-silica bonded phase column packing.

[8564] The above polymers, such as PEG groups, can be attached to the cargo under any suitable

conditions used to react a protein with an activated polymer molecule. Any means known in the

art can be used, including via acylation, reductive alkylation, Michael addition, thiol alkylation

10 or other chemoselective conjugation/ligation methods through a reactive group on the PEG
motety {e.g., an aldehyde, amino, ester, thiol, a-haloacetyl, maleimido or hydrazino group) to a
reactive group on the cargo (e g., an aldehyde, amino, ester, thiol, a-haloacetyi, maleimido or
hydrazino group). Activating groups which can be used to link the water soluble polymer to one
or more protems mclude without limtation sulfone, maleimde, sulfhydeyl, thiol, triflate,

15 tresylate, azidirine, oxirane, S-pyridyl, and alpha-halogenated acyl group {(e.g., o-1odo acetic
acid, a-bromoacetic acid, a-chloroacetic acid). If attached to the cargo by reductive alkylation,
the polymer selected should have a single reactive aldehyde so that the degree of polymerization
is controlled. See, for example, Kinstler et al., Adv. Drug. Delivery Rev. 541 477-485 (2002);
Roberts et al, Adv. Drug Delivery Rev. 54: 459-476 (2002}, and Zalipsky et al., Adv. Drug

20 Delivery Rev. 16: 157-182 {1995}

{8565} In order to direct covalently link the cargo to the CPP, appropriate amino acid residues of
the CPP may be reacted with an organic derivatizing agent that is capable of reacting with a
selected side chain or the N- or C-ternuni of an amino acids. Reactive groups on the peptide or
conjugate motety include, e g, an aldehyde, amino, ester, thiol, v-haloacetyl, maleimido or

25 hydrazino group. Denvatizing agents inchude, for example, maleimidobenzoyl sulfosuccinimide
ester {conjugation through cvsteine residues), N-hydroxysuccinimide (through lysine residues},
glutaraldehyde, succinic anhydride or other agents known 1o the art.

[8566] Methods of synthesizing oligomeric antisense compounds are known in the art. The
present disclosure is not imited by the method of synthesizing the cargo. In embodiments,

30 provided herein are compounds having reactive phosphorus groups usetul for forming

mnternucleoside linkages mncluding for example phosphodiester and phosphorothioate
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mternucleoside linkages. Methods of preparation and/or purification of precursors or antisense
compounds are not a hmitation of the compositions or methods provided herein. Methods for
synthesis and purification of DNA, RNA, and the antisense compounds are well known to those

skilled 1 the art

(V43

[8567] Oligomerization of modified and unmedified nucleosides can be routinely performed
according to literature procedures for DNA (Protocols for Oligonucleotides and Analogs, Ed.
Agrawal {1993}, Humana Press) and/or RNA {Scaringe, Methods (2001}, 23, 206-217. Gait et
al., Apphications of Chemically synihesized RNA m RNA: Protem Interactions, Ed. Smith
(1998}, 1-36. Gallo et al, Tetrahedron {2001}, 57, 5707-5713).

10 [0568] Antisense compounds provided herein can be conveniently and routinely made through
the well-known techrnuque of solid phase synthesis. Equipment for such synthesis is sold by
several vendors including, for example, Applied Biosystems (Foster City, CA}. Any other means
for such synthesis known in the art may additionally or alternatively be emploved. Tt 1s well
known to use similar technigues to prepare oligonucieotides such as the phosphorothioates and

1S5 alkvlated denivatives. The invention 13 not hnuted by the method of antisense compound

synthesis.

[856%] Methods of oligonucleotide purification and analysis are known to those skilled in the art.

Analysis methods include capillary electrophoresis {CE} and electrospray-mass spectroscopy.

Such synthesis and analysis methods can be performed in multi-well plates. The method of the

20 nvention 15 not hmited by the method of oligomer purification.
Methods of Adminisiration

[8878] I» vivo application of the disclosed compounds, and compositions containing them, can
be accomplished by any suitable method and technigue presently or prospectively known to
those skilled 10 the art For example, the disclosed compounds can be formulated ina

25 physiologically- or pharmaceutically-acceptable form and admunistered by any suitable route
known 1o the art mcluding, for exarople, oral and parenteral routes of administration. As used
herein, the term parenteral includes subcutaneous, intradermal, intravenous, intramuscular,
intraperitoneal, intrasternal, intrathecal administration, ntracerebroventricular administration,
such as by igection. Admimstration of the disclosed compounds or compositions can be a single

30 admunustration, or at continuous or distingt intervals as can be readily determined by a person

skilled 1 the art
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[8571] The compounds disclosed herein, and compositions comprising them, can also be
administered utilizing liposome technology, slow-release capsules, implantable pumps, and
bicdegradable containers. These delivery methods can, advantageously, provide a uniform
dosage over an extended period of time. The compounds can also be administered in their salt
derivative forms or crystalline forms.

[8572] The compounds disclosed herein can be formulated according to known methods for
preparing pharmaceutically acceptable compositions. Formulations are described m detail ina
number of sources which are well known and readily available to those skilled in the art. For
example, Remington’s Pharmaceutical Science by E.W. Martin (1995} describes formulations
that can be used in connection with the disclosed methods. In general, the compounds disclosed
herein can be formulated such that an effective amount of the compound is combined with a
suitable carrier i order to facilitate effective administration of the compound. The compositions
used can also be in a variety of forms. These include, for example, sohid, senmi-solid, and higud
dosage forms, such as tablets, pills, powders, liquid solutions or suspension, suppositories,
iiyectable and fusible solutions, and sprays. The preferred form depends on the intended mode
of administration and therapeutic application. The compositions also preferably include
conventional pharmaceutically-acceptable carriers and diluents which are known to those skilled
in the art. Exaroples of carriers or dituents for use with the compounds include ethanol, dimethyi
sulfoxide, glycerol, alumina, starch, saline, and equivalent carviers and diluents. To provide for
the adminustration of such dosages for the desired therapeutic treatment, compositions disclosed
herein can advantageously comprise between about 0.1% and 100% by weight of the total of one
or more of the subject compounds based on the weight of the total composition including carrier
or difuent.

[8573] Formulations suitable for admmnstration include, for example, aqueous sterile injection
solutions, which can contam antioxidants, buffers, bacteriostats, and sohutes that render the
formulation 1sotomic with the blood of the intended recipient; and agueous and nonagueous
sterile suspensions, which can include suspending agents and thickening agents. The
formulations can be presented in unit-~dose or multi-dose containers, for example sealed
ampoules and vials, and can be stored in a freeze dried (lvophilized) condition requiting only the
condition of the sterile hiquud carrier, for example, water for injections, prior to use.

Extemporanesus injection solutions and suspensions can be prepared from sterile powder,
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granules, iablets, efe. It should be understood that v addition to the ingredients particularly
mentioned above, the compositions disclosed heremn can include other agents conventional in the
art having regard to the type of formulation in question.

[8574] Compounds disclosed herein, and compositions comprising them, can be delivered to a

(V43

cell either through direct contact with the cell or via a carrier means. Casrier means for delivering

compounds and compositions to cells are known in the art and include, for example,

encapsulating the composition n a liposome moiety. Another means for debivery of compounds
and compositions disclosed herein to a cell comprises attaching the compounds fo a proteimn or

nucleic acid that is targeted for delivery to the target cell. UK. Patent No. 6,960,648 and U S,

10 Application Publication Nos. 20030032594 and 20020120100 disclose amino acid sequences
that can be coupled to another composition and that allows the composition to be translocated
across biological membranes. U.S. Application Publication No. 20020035243 also describes
compositions for transporting biological moieties across cell membranes for intracellular
delivery. Compounds can also be incorporated into polymers, examples of which include poly

15 (D-L lactide~-co-glycolide) polymer for mntracranial tumors; poly[bis{p-carboxyphenoxy)
propane:sebacic acid] in a 20:80 molar ratio {as used in GLIADEL); chondroitin; chitin; and
chitosan.
[6575] Compounds and compositions disclosed heremn, ncluding pharmaceutically acceptable
salts or prodrugs thereof, can be administered intravenously, mtramuscularly, or mitraperitoneally

2¢ by nfusion or njection. Solutions of the active agent or its salts can be prepared n water,
optionally mixed with a nontoxic surfactant. Dispersions can also be prepared n glycerol, hqud
polyethylene glycols, triacetin, and mixtures thereof and i oils. Under ordinary conditions of
storage and use, these preparations can contan a preservative to prevent the growth of
MICTO0TEanisms.

25 [8576] The pharmaceuotical dosage forms suntable for injection or infusion can include sterile
aqueous solutions or dispersions or stertle powders comprising the active mgredient, which are
adapted for the extemporaneous preparation of sterile injectable or infusible solutions or
dispersions, optionally encapsulated i liposomes. The ultimate dosage form should be sterile,
fluid and stable under the conditions of manufacture and storage. The hquid carmer or vehicle

30 can be a solvent or liquid dispersion medium comprising, for example, water, ethanol, a polyol

{for example, glycerol, propvlene glycol, liquid polyethylene glycols, and the like}, vegetable
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oils, nontoxie glyceryl esters, and suitable mixtures thereof The proper flndity can be
maintained, for example, by the formation of hiposomes, by the maintenance of the required
particle size in the case of dispersions or by the use of surfactants. Optionally, the prevention of
the action of microorganisms can be brought about by vanious other antibactenal and antifungal
agents, for example, parabens, chlorobutanol, phenol, sorbic acid, thimerosal, and the hike. In
many cases, it will be preferable to include 1sotonic agents, for example, sugars, buffers or
sodiuim chloride. Profonged absorption of the injectable compositions can be brought about by
the mclusion of agents that delay absorption, for example, aluminum monostearate and gelatin,
(85771 Stenle injectable sohutions are prepared by incorporating a compound and/or agent
disclosed herein in the required amount in the appropriate solvent with various other ingredients
enumerated above, as required, followed by filter sterilization. In the case of sterile powders for
the preparation of sterile injectable solutions, the preferred methods of preparation are vacuum
drying and the freeze drying techniques, which vield a powder of the active ingredient plus any
additional desired ingredient present in the previously sterile-filtered solutions.

[8578] Useful dosages of the compounds and agents and pharmaceutical compositions disclosed
herein can be determined by comparing thetr im vitro activity, and in vive activity 1o amimal
maodels. Methods for the extrapolation of effective dosages m mice, and other arumals, to
humans are known to the art.

[8579] The dosage ranges for the administration of the compositions are those large enough to
produce the desived effect in which the symptoms or disorder are affected. The dosage should not
be so large as to cause adverse side effects, such as unwanted cross-reactions, anaphylactic
reactions, and the hke. Generally, the dosage will vary with the age, condition, sex and extent of
the disease i the patient and can be determined by one of skill in the art. The dosage can be
adjusted by the mdividual physician in the event of any counterindications. Dosage can vary, and
can be admimstered in one or more dose administrations daily, for one or several days.

[8580] Also disclosed are pharmaceutical composttions that comprise a compound disclosed
herein in combination with a pharmaceutically acceptable carrier. Pharmaceutical compositions
adapted for oral, topical or parenteral administration, comprising an amount of a compound
constitute a preferred aspect. The dose admunistered to a patient, particolarly a human, should be
sufficient to achieve a therapeutic response in the patient over a reasonable time frame, without

iethal toxicity, and preferably causing no more than an acceptable level of side effects or
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morbidity. One skillied i the art will recognize that dosage will depend upon a variety of {actors
meluding the condition (health) of the subject, the body weight of the subject, kind of concurrent
treatment, if any, frequency of treatment, therapeutic ratio, as well as the severity and stage of
the pathological condition.

[8581] Also disclosed are kits that comprise a compound disclosed herein in one or more
containers. The disclosed kits can optionally include pharmaceutically acceptable carriers and/or
diluents. In one embodiment, a kit includes one or more other components, adjuncts, or adjuvants
as described herein. In another embodiment, a kit includes one or more anti-cancer agents, such
as those agents described herein. In one embodiment, a kit includes instructions or packaging
materials that describe how to administer a compound or composttion of the kit Containers of
the kit can be of any suitable material, e.g, glass, plastic, metal, etc., and of any suitable size,
shape, or configuration. In one embodiment, a compound and/or agent disclosed herein 1s
provided in the kit as a solid, such as a tablet, pill, or powder form. In another embodiment, a
compound and/or agent disclosed herein s provided in the kit as a liquid or solution. In one
ernbodiment, the kit comprises an ampoule or syringe containing a compound and/or agent
disclosed herein in liquid or solution form.

[0582] A number of embodiments of the invention have been described. Nevertheless, it will be
understood that various modifications may be made without departing from the spurit and scope

of the invention. Accordingly, other embodiments are within the scope of the following claims.
Certain Definitions

[0583] As used in the description and the appended claims, the singular forms “a” “a” and “the”
include plural referents unless the context clearly dictates otherwise. Thus, for example,
reference to “a composttion” 1ncludes nmuxtures of two or more such compositions, reference to
“an agent” includes mixtures of two or more such agents, reference to “the component” mcludes
mixtures of two or more such components, and the ke,

[6584] The term “about” when immediately preceding a numerical value means a range (e.g,,
plus or munus 10% of that value}. For example, “about 507 can mean 45 to 55, “about 25,0007
can mean 22,500 to 27,500, ete., unless the context of the disclosure ndicates otherwise, or i
meonsistent with such an interpretation. For example, i a hist of numerical values such as “about
49 about 50, about 55, .7, “about 507 means a range extending to less than half the mnterval(s)

between the preceding and subsequent values, e g, more than 49.5 to less than 52.5.
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Furthermore, the phrases “less than about” a value or “greater than about” a value should be
understood in view of the definition of the term “about” provided herein. Sumularly, the term
“about” when preceding a series of numerical values or a range of values {e.g., “about 10, 28,
307 or “about 10-307) refers, respectively, to all values in the series, or the endpoints of the
range.

[B585] As used herein, “polyethyiene glycol” and “PE(” are used interchangeably. PEG refers
to the repeat group of the chemucal formula -CHCH2O-

[3586] As used herein, the term “cell penetrating peptide”, “CPP”, “cyclic cell penetrating
peptide” or “cCPP” refers to a peptide that facilitates the delivery of a cargo to the cytosol of a
cell.

{05871 As used herein, the term “endosomal escape vehicle” (EEV) refers to a ¢cCPP that 1s
conjugated by a chemical linkage (i.e, a covalent bond or non-covalent interaction} to a linker
and/or an exocvelic peptide (EP).

[BS88] As used herein, the term “EEV-cargo conjugate” refers to an endosomal escape vehicle
defined herein conjugated by a chemucal hokage (i.e, a covalent bond or non-covalent
mteraction) to a cargo. The cargo can be delivered into a cell by the EEV.

{05891 As used herein, the term "exocyclic peptide” (EP) refers to two or more amino acid
residues hinked by a peptide bond that can be conjugated to a cyclic cell penetrating peptide
{cCPP) disclosed herein. The EP, when conjugated to a cyclic peptide, may alter the tissue
distribution and/or retention of the compound. Typically, the EP comprises at least one positively
charged amino acid residue, e.g., at least one lysine restdue and/or at least one arginine residue.
Non-hmiting examples of EP are described herein. The EP can be a peptide that has been
identified m the art as a “nuclear localization sequence” (NLS).

[6390] As used herein, “linker” or “L” refers to a moiety that covalently bonds one or more
moieties {e.g., an exocyclic peptide (EP} and an AC to the cyclic cell penetrating peptide (¢CPP).
The linker can comprise a natural or nov-natural amino acid or polypeptide. The linker canbea
synthetic compound containing two or more appropriate functional groups suitable to bind the
¢CPP to an AC, to thereby form the compounds disclosed heremn. The hinker can comprise a
polyethylene glyeol (PEG) motety. The hinker can comprise one or more amino acids. The ¢CPP

may be covalently bound to a cargo and/or an exocyclic peptide (EP) via a linker.
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(85911 As used heremn, the term “oligonucleotide” refers o an oligomeric compound comprising
a plurahity of bnked nucleotides or nucleosides. One or more nucleotides of an oligonucleotide
can be modified. An oligonuclectide can comprise ribonucleic acid (RNA) or deoxyribonucleic

acid (BNA}. Oligonucieotides can be composed of natural and/or modified nucleobases, sugars

(V43

and covalent mternuclecside linkages, and can further include non-nucleic acid conjugates.
(85921 The terms “peptide,” “protein,” and “polypeptide” are used interchangeably toreferto a
natural or synthetic molecule comprising two or more anuno acids hinked by the carboxyl group
of one amino acid to the alpha amino group of another. Two or more amino acid residues ¢an be
linked by the carboxyvl group of one aming acid to the alpha amino group. Two or more aming
10 acids of the polypeptide can be joined by a peptide bond. The polypeptide can include a peptide
backbone modification in which two or more amino acids are covalently attached by a bond
other than a peptide bond. The polypeptide can include one or more non-natural amino acids,
amino acid analogs, or other synthetic molecules that are capable of mtegrating into a
polypeptide. The term polypeptide includes naturally occurring and artificially occurring amino
15 acids. The term polypeptide ncludes peptides, for example, that include from about 2 o about
100 anuno acid residues as well as proteins, that include more than about 100 amino acid
residues, or more than about 1000 amuno acid residues, including, but not limited to therapeutic
proteins such as antibodies, enzymes, receptors, soluble proteins and the hike.
{85931 The term “therapeutic polypeptide” refers to a polypeptide that has therapeutic,
2¢ prophylactic or other biological activity. The therapeutic polypeptide can be produced in any
suttable manner. For example, the therapeutic polypeptide may be 1solated or punified froma
naturally occurring environment, may be chemically synthesized, may be recombinantly
produced, or a combination thereof.
[6594] The term “small molecule” refers to an organic compound with pharmacological activity
25  and a molecular weight of less than about 2000 Daltons, or less than about 1000 Daltons, or less
than about S00 Daltons. Small molecule therapeutics are typically manufactured by chemical
synthesis.
[8595] As used herein, the term “contigucus™ refers to two amino acids, which are connected by

a covalent bond. For example, in the context of a representative cychic cell penetrating peptide
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{cCPP) such as 2 , AAUAA: AAYAAL AAYVAAL and AAS/AA, exemplify pairs of
contiguous amino acids.

[3596] A residue of a chemical species, as used herein, refers to a derivative of the chemical
species that 13 present in a particular product. To form the product, at least one atom of the
species 18 replaced by a bond to another moiety, such that the product contains a derivative, or
residue, of the chemical species. For example, the cyclic cell penetrating peptides (¢CPP)
described herein have amino acids (g g., arginine) incorporated therein through formation of one
or more peptide bonds. The aming acids incorporated mto the cCPP may be referred to residues,

NH,

H \;%\ﬁ Q

Rk
or stmply as an aming acid. Thus, arginine or an argmine residue refers to X

[6397] The term “protonated form thereof” refers to a protonated form of an amino acid. For

example, the guanidine group on the side chain of arginine may be protonated to form a
NH.,

PN
HoN N O
H

N4

X

[8598] As used herein, the term “chirality” refers to a molecule that has more than one

guarudmium group. The structure of a protonated form of arginine 18

sterepisomer that differs 1o the three-dimensional spatial arrangement of atoms, 10 which one
sterecisomer 15 a non-superimposable mirror image of the other. Amino acids, except for glycine,
have a chiral carbon atom adjacent to the carboxyl group. The term “enantiomer” refers to
stereotsomers that are chiral. The chural molecule can be an amino acid residue having a “D” and
“L” enantiomer. Molecules without a chiral center, such as glycine, can be referred to as
“achiral.”

[B8599] As used herein, the term “hydrophobic” refers to a motety that 1s not sohuble m water or

has mimimal solubility in water. Generally, neutral moieties and/or non-polar moieties, or
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moteties that are predomiunately neutral and/or non-polar are hydrophobic. Hydrophobicity can
be measured by one of the methods disclosed herein below.

[8680] As used hergin “aromatic” refers to an unsaturated cyclic molecule having 4n + 2
electrons, wheremn n is any integer. The term “non-aromatic” refers to any unsaturated cyclic
molecule which does not fall within the definition of aromatic.

(8601} “Alkyl”, “alkyl chain” or “alkyl group” refer o a fully saturated, straight, or branched
hydrocarbon chain radical having from one to forty carbon atoms, and which is attached to the
rest of the molecule by a single bond. Alkyls comprising any number of carbon atoms from 1 to
40 are included. An alkyi comprising up o 40 carbon atoms 15 a i-Cyo alkyl, an alkyl
comprising up to 10 carbon atoms 1s a Ci-Cio alkyl, an alkyl comprising up to © carbon atoms 18
a C1-Cs alkyl and an alky! comprising up to S carbon atoms 15 a C-Cs alkyl. A C-Cs alkyl
mchudes Cs alkyls, Cs alkyls, Cs alkyls, Co alkyls and Cy alkyl (1o, methyl}. A C1-Cs alkyl
imncludes all moieties described above for C;-Cs alkyls but also includes Ce alkyls. A C1-Cyo alkyl
mcludes all moieties described above for Ci-Cs alkyls and C:-Cs alkyls, but also mcludes Cr, Cs,
Co and Cio alkyls. Similarly, a Ci-Coo alkyl includes all the foregomng moieties, but also meludes
Ci and Cop alkyls. Non-limiting examples of C;i-Ciz alkyl include methyl, ethyl, sn-propyl, i-
propyl, sec-propyl, n-butyl, i-butyl, sec-butvl, ~-butyl, s-pentyl, r-amyl, s-hexyl, n-heptyl, n-
octyl, s-nonvl, #-decvl, n-undecyl, and n-dodecyl. Unless stated otherwise specifically in the
specification, an alkyl group can be optionally substituted.

[6602] “Alkylene”, “alkylene chamn” or “alkylene group” refers to a fully saturated, straight or
branched divalent hydrocarbon chain radical, having from one to forty carbon atoms. Non-
fmuting examples of C-Cuo alkylene include ethylene, propylene, n-butylene, ethenylene,
propenylene, n-butenylene, propynylene, n-butynylene, and the hike. Unless stated otherwise
specifically in the specification, an alkvlene chan can be optionally substituted.

[8683] “Alkeny!”, “alkenyl chain” or “alkenyl group” refers to a straight or branched
hydrocarbon chain radical having from two to forty carbon atoms and having one or more
carbon-carbon double bonds. Each alkenyl group 15 attached to the rest of the molecule by a
single bond. Alkeny! groups comprising any number of carbon atoms from 2 to 40 are included.
An alkenyl group comprising up to 40 carbon atoms 1s a Co-Cao alkenyl, an alkenyl comprising
up to 10 carbon atoms 18 a {-Che alkenyl, an alkenyl group comprising up to 6 carbon atoms 15 a

r-Cs alkenyl and an alkenyl comprising up to 5 carbon atoms 1s a Co-Cs alkenyl. A Cp-Cs
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alkeny! mcludes Cs alkenyis, Cs alkenyls, Cs alkenyls, and O alkenyls. A Co-Cs alkenyl includes
all moeties described above for Co-Cs alkenyls but also includes Cs alkenyls. A C2-Cio alkenyl
mncludes all moieties described above for C2-Cs alkenyls and Co-Cs alkenyls, but also includes
9, Cg, Co and Cyo alkenyls, Sinularly, a Co-Cyo alkenyl includes all the foregoing moteties, but
also includes €y and €y alkenyls. Non-limiting examples of C3-Cy; alkenyl include ethenyl
{vinyl}, 1-propenyl, Z-propenyl (aliyl}, iso-propenyl, Z-methyi-1-propenyl, T-butenyl, Z-butenyl,
3-butenyl, 1-pentenyl, 2-pentenyi, 3-pentenyl, 4-pentenyl, 1-hexenvi, 2-hexenyl, 3-hexenyl, 4-
hexenvi, S-hexenyl, 1-heptenyl, 2-heptenyl, 3-heptenyl, 4-heptenyl, 5-heptenyl, 6-heptenyl, 1-
octenyl, 2-octenyl, 3-octenyl, 4-octenyl, S-octenyl, 6-octenyl, 7-octenyl, 1-nonenyl, Z-nonenyl,
3-nonenyl, 4-nonenyl, S-nonenyl, 6-nonenyl, 7-nonenyl, 8-nonenyl, 1-decenyl, 2-decenyl, 3-
decenyl, 4-decenyl, 5-decenyl, 6-decenyl, 7-decenyl, 8-decenyl, 9-decenyl, 1-undecenyl, 2-
undecenyl, 3-undecenyl, 4-undecenyl, S-undeceny!, 6-undeceny!, 7-undecenyl, 8-undecenyl, 9-
undecenyl, 10-undecenyl, 1-dodecenyl, 2-dodecenyi, 3-dodecenyl, 4-dodeceny!, S-dodecenyl, 6-
dodecenyl, 7-dodecenyl, &-dodecenyl, 9-dodecenyl, 10-dodecenyl, and 11-dodecenyl Unless
stated otherwise specifically i the specification, an alkyl group can be optionally substituted.
[6604] “Alkenylene”, “alkenylene chain” or “alkenylene group” refers to a straight or branched
divalent hydrocarbon chain radical, having from two to forty carbon atoms, and having one or
more carbon-carbon double bonds. Non-limiting examples of C2-Cao alkenylene mclude ethene,
propene, butene, and the bke Unless stated otherwise specifically 1o the specitication, an
alkenylene chain can be optionally.

{8605 “Acetyl” (Ac-) refers to the group CH;C(O)-

[6606] “Alkoxy” or “alkoxy group” refers 1o the group ~OR, where R 1s alkyl, alkenyl, alkynyl,
cycloalkyl, or heterocycelyl as defined heremn. Unless stated otherwise specifically n the
specification, an alkoxy group can be optionally substituted.

(86871 “Acyl” or “acyl group” refers to groups -C{O)R, where R 13 hydrogen, alkyi, alkenyl,
alkynyl, carbocyelvi, or heterocyclyl, as defined herein. Unless stated otherwise specifically m
the specification, acyl can be optionally substituted.

[8688] “Alkylearbamoy!” or “alkylcarbamoyi group” refers to the group ~O-C{O)}-NR.Ry, where
Rqand Ry are the same or different and are independently an alkyl, alkenyi, alkyoyl, aryl,

heteroarvi, as defined herem, or RuRy can be taken together to form a cyeloalkyl group or
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heterocyelyl group, as defined heremn. Unless stated otherwise specifically n the specification, an
alkylcarbamoyvl group can be optionally substituted.

[8689] “Alkylcarboxamidy!” or “alkylcarboxamidyl group” refers to the group —C{0)-NRGR,,
where Raand Ry are the same or different and are mdependently an alkyl, alkenyl, altkynyl, arvl,
heteroarvl, cycloalkyl, cycloalkenyl, cycloalkynyl, or heterocyclyl group, as defined herein, or
R.Ry can be taken together to form a cycloalkyl group, as defined herein. Unless stated otherwise
specifically in the specification, an alkvicarboxamidyl group can be optionally substituted.
[B8618] “Arvl” refers to a hydrocarbon ring system radical comprising hydrogen, 6 to 18 carbon
atoms and at least one aromatic ring. For purposes of this invention, the aryl radical canbe a
monocycelic, bicyclic, tricyclic or tetracyclic ring system, which can include fused or bridged ring
systems. Aryl radicals include, but are not himuted to, aryl radicals derived from aceanthrylene,
acenaphthyiene, acephenanthrylene, anthracene, azulene, benzene, chrysene, fluoranthene,
fluorene, as-indacene, s-indacene, indane, indene, naphthalene, phenalene, phenanthrene,
pleiadene, pyrene, and triphenylene. Unless stated otherwise specifically in the specification, the
term “aryl” 1s meant to mclude arvl radicals that are optionally substituted.

[6611] “Heteroaryl” refers to a 5- to 20-membered ring system radical comprising hydrogen
atoms, one to thirteen carbon atoms, one to six heteroatoms selected from nitrogen, oxygen and
sulfur, and at least one arorsatic ring. For purposes of this tnvention, the heteroaryl radical can be
a monocyelic, bicyclic, tricyehic or tetracyclic ring system, which can include fused or bridged
ring systems; and the nitrogen, carbon or sulfur atoms in the heteroaryl radical can be optionally
oxidized; the nitrogen atom can be optionally quaternized. Examples include, but are not limited
to, azepinyl, actidinyl, benzimidazolyl, benzothiazolvl, benzindolyl, benzodioxolyl,
benzoturanyl, benzooxazolyl, benzothiazolyl, benzothiadiazolyl, benzo{b]{1,4]dioxepiny],

1, 4-benzodioxanvl, benzonaphthofuranyl, benzoxazolyl, benzodioxolyl, benzodioxinyl,
benzopyranyl, benzopyranonyl, benzofuranyl, benzofuranonyl, benzothienyl (benzothiophenyl),
benzotriazolyi, benzo[4,6hinudazoll, 2-ajpyridinyl, carbazolyl, cinnolinyl, dibenzofuranyi,
dibenzothiophenyl, furanyl, furanonyl, isothiazolyl, mmdazolvl, indazolyl, 1ndolyl, indazolyl,
isoindolyl, indolinyl, ssomndoliny, 1soquinolyl, indolizinyl, isoxazolyl, naphthyridinyl,
oxadiazolyl, Z-oxoazepinyvl, oxazolyl, oxwanyl, T-oxidopyridinyl, T-oxidopyrimudinyd, 1-
oxidopyrazinyl, 1-oxidopyridazinyl, 1-phenyl-1H-pyrrolyl, phenazinyl, phenothiazinyl,

phenoxazinyl, phthalazinyl, ptertdinyl, purinyvi, pyrrolvl, pyrazolvi, pyridinyl, pyrazinyl,
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pyrimidiny, pynidazinyl, quinazolinyl, quinoxabinyl, quinolinyl, quinachdinyl, isoquinohinyi,
tetrahy droquinohinyl, thiazolyl, thiadiazolyl, triazolyl, tetrazolyl, triazinyl, and thiophenyl (ie,
thienyl}. Unless stated otherwise specifically in the specification, a heteroaryl group can be
optionally substituted.

[8612] “Bip” 15 3-(4' 4-biphenyl)-L-alanine.

(V43

[8613] As used herein, “polyethylene glycol” and “PE( are used interchangeably. (PEG)x’ or

(PEG)2 refer to a repeat group of the chemical formula -CHCHLO-.

[8614] The term “substituted” used herein means any of the above groups (i.e., alkyvl, altkenyl
alkynyl, cyclealkyl, cycloalkenvi, cycloalkynyl, heterocyclyl, aryl, heteroaryl, alkoxy, aryloxy,

10 acyl, alkylcarbamovl, alkylcarboxamidyl, alkoxycarbonyl, alkylthio, or arvithio) wherein at least
one atom 15 replaced by a non-hydrogen atoms such as, but not limited to: a halogen atom such
as ¥, {1, Br, and I; an oxygen atom in groups such as hydroxyl groups, alkoxy groups, and ester
groups; a sulfur atom in groups such as thiol groups, thicalkyl groups, sulfone groups, sulfonyl
eroups, and sulfoxide groups; a nitrogen atom in groups such as amines, amudes, alkylamines,

15 dialkylamines, arviamines, alkylarylamines, diarylamines, N-oxides, imides, and enamines; a
stlicon atom 1n groups such as trialkylsilyvl groups, dialkylarylsilyl groups, alkyidiarylsilyl
groups, and triarylsilyl groups; and other heteroatoms in various other groups. “Substituted” also
means any of the above groups 1o which one or more atoms are replaced by a higher-order bond
{e.g., a double- or triple-bond) to a heteroatom such as oxygen in oxo, carbonyl, carboxyl, and

20 ester groups; and mutrogen i groups such as imines, oximes, hydrazones, and nutrides, For
example, “substituted” mcludes any of the above groups 10 which one or more atoms are
replacedwith -NRRy, ~NRC(=0)Ry, -NRC(=0INR Ry, -NR;C(=0}ORx, -NR SRy, -0C(=0)
NRgR:n, -OR,, -SRg, -50R,, -8R, -OSR,, -S0R,, =NSOzR,, and ~-SO:NR Ry
“Substituted also means any of the above groups in which one or more hydrogen atoms are

25 replaced with -C(=0)R,, -C(=MOR,, ~-C(=ONR Ry, -CH:SLR,, ~-CH2SO:NRRy,. In the
foregoing, R, and Ry, are the same or different and independently hydrogen, alkyl, alkenyl,
alkyuyl, alkoxy, alkvlamine, thioalkyl, aryl, aralkyl, evcloalkyl, cycloalkenyl, cycloalkynyl,
cycloalkylalkyl, haloalkyl, haloalkenyl, haloalkynyl, heterocyclyl, N-heterocyclyl,
heterocyclylalkyl, hetercaryl, N-heteroaryl and/or hetercarviatkyl “Substituted” further means

30 any of the above groups in which one or more atoms are replaced by an amino, cyans, hydroxyl,

mino, mitro, oxo, thioxo, halo, alkyl alkenvyl, alkynyl alkoxy, alkyviamine, thioalkyl, aryl,
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aralkyl, cycloalkyl, cycloalkenyl, cycloalkyuyl, cycloalkylalkyl, haloalkyl, haloalkenvi,
haloalkynyi, heterocyclyl, N-heterocyclyl, heterocyclylalkyl, hetercaryl, N-heteroaryl and/or
heteroarvialkyl group. “Substituted” can also mean an amino acid in which one or more atoms on

the side chain are replaced by alkyi, alkenyl, alkynyvl, acyl, alkylcarboxamudyi, alkoxycarbonyl,

(V43

carbocyclyl, heterocyclvl, aryl, or hetercaryl. In addition, each of the foregoing substituents can

also be optionally substituted with one or more of the above substituents.

[8615] As used hergin, by a “subject” is meant an individual. Thus, the “subject” can include

domesticated animals {e.g., cats, dogs, etc.}, livestock {e.g., cattle, horses, pigs, sheep, goats,

etc.}, laboratory amimals {e.g., mouse, rabbit, rat, guinea pig, etc.}, and birds. “Subject” can also

10 include a mammal, such as a primate or a human. Thus, the subject can be a human or vetermary
patient. The term “patient” refers to a subject under the treatment of a clinician, e g., physician.
[8616] The terms “inhibit”, “inhibiting” or “mhibition” refer to a decrease in an activity,
expression, function or other biological parameter and can include, but does not require complete
ablation of the activity, expression, function or other biological parameter. Inhibition can

1S mnclude, for example, at least about a 10% reduction in the activity, response, condition, or
disease as compared to a control. In embodiments, expression, activity or function of a gene or
protein is decreased by a statistically significant amount. Thus, the reduction can be a 10, 20, 30,
40, 50, 60, 70, 80, 20, 100%, or any amount of reduction in between as compared to native or
control levels.

20 [8617] By “reduce” or other forms of the word, such as “reducing” or “reduction,” s meant
lowering of an event or characteristic (e.g., turmnor growth). It is understood that this 1s typically
in relation to some standard or expected value, 10 other words 1t 15 relative, but that 1t 18 not
always necessary for the standard or relative value to be referred to. For example, “reduces
tumor growth” means reducing the rate of growth of a tumor relative to a standard or a control

25 {e.g, an unireated tumor}.

[8618] The term “treatment” refers to the medical management of a patient with the mtent to
cure, ameliorate, stabilize, or prevent a disease, pathological condition, or disorder. This term
mcludes active treatment, that 13, treatment directed specifically toward the improvement of a
disease, pathological condition, or disorder, and also includes causal treatment, that is, treatment
30 directed toward removal of the cause of the associated disease, pathological condition, or

disorder. In addition, this term includes palliative treatment, that is, treatment designed for the
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relief of symptoms rather than the cuning of the disease, pathological condition, or disorder;
preventative treatment, that 1, treatment directed to mmimizing or partially or completely
mhibiting the development of the associated disease, pathological condition, or disorder; and
supportive treatment, that 13, treatment employed to supplement another specific therapy directed
toward the improvement of the associated disease, pathological condition, or disorder.

[8619] The term “therapeutically effective” refers to the amount of the composttion used is of
sufficient quantity to ameliorate one or more causes or symptoms of a disease or disorder. Such
amelioration only requires a reduction or alteration, not necessarily elimination.

[8628] The term “pharmaceutically acceptable” refers to those compounds, materials,
compositions, and/or dosage forms which are, within the scope of sound medical judgment,
suttable for use in contact with the tissues of human beings and animals without excessive
toxicity, wriation, allergic response, or other problems or complications commensurate with a
reasonable benefit/risk ratio.

(8621} The term “carrier” means a compound, composition, substance, or structure that, when in
cornbination with a compound or composition, aids or facilitates preparation, storage,
admunistration, delivery, effectiveness, selectivity, or any other feature of the compound or
composition for its intended use or purpose. For example, a carrier can be selected to minimize
any degradation of the active ingredient and to muumize any adverse side effects in the subject.
[8622] As used heren, the term "pharmaceutically acceptable carner” vefers to sterile agueous
or nonagueocus solutions, dispersions, suspensions or emulsions, as well as sterile powders for
reconstitution into sterile injectable solutions or dispersions just prior to use. Examples of
suitable aqueous and nonaqueous carriers, difuents, solvents or vehicles include water, ethanol,
polyols (such as glycerol, propylene glyeol, polyethylene glycol and the like),
carboxymethyleellulose and surtable mixtures thereof, vegetable oils {such as olive o1} and
mjectable organic esters such as ethyl oleate. Proper flundity can be maintained, for example, by
the use of coating materials such as lecithin, by the mamntenance of the requured particle size in
the case of dispersions and by the use of surfactants. These compositions can also contan
adjuvants such as preservatives, wetting agents, emulsifying agents and dispersing agents.
Prevention of the action of microorgamsms can be ensured by the mclusion of various
antibacterial and antifungal agents such as paraben, chlorobutanol, phenol, sorbic acid and the

fike. It can also be desirable to include isotonic agents such as sugars, sodium chloride and the
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itke. The 1jectable formulations can be stenbized, for example, by filtration through a bacterial-
retaining {ilter or by 1ncorporating sterihizing agents 1n the form of sterile solid composttions
which can be dissolved or dispersed in sterile water or other sterile injectable media just prior to
use. Suitable mnert carners can include sugars such as lactose.

(86231 As used herein, the terms “antisense compound” and “AC” are used interchangeably to
refer to a polymeric nucleic acid structure {which can also be referred to as an oligonucleotide or
polvnuciestide) which is at least partially complementary to a target nucleic acid molecule to
which 1t {the AC) hybridizes. The AC may be a short (in embodiments, less than 50 base pair)
polvnuciestide or polynucleotide homologue comprising a sequence complimentary to a target
sequence in a target pre-mRNA strand. The AC may be formed of natural nucleic acids,
synthetic nucleic acids, nucleic acid homologues, or any combination thereof. In embodiments,
the AC comprises oligonucleosides. In embodiments, AC comprises antisense oligonucleotides.
In embodiments, the AC comprises conjugate groups. Nonlimuting examples of ACs include, but
are not limited to, primers, probes, antisense oligonucleotides, external guide sequence (EGS)
oligonucleotides, alternate splicers, siRNAs, ohgonucleotides, oligonucleosides, oligonucleotide
analogs, oligonucleotide mimetics, and chimeric combinations of these As such, these
compounds can be introduced n the form of single-stranded, double-stranded, circular, branched
or hairping and can contaio structural elements such as internal or termunal bulges or loops.
Oligomeric double~stranded compounds can be two strands hybridized to form double-stranded
compounds or a single strand with sufficient self-complerentarity to allow for hybridization and
formation of a tully or partially double-stranded compound. In emboduments, an AC modulates
{increases, decreases, or changes) expression of a target nucleic acid. Various modifications may
be made to the polymerte mucleic acid structure, such as phosphorodiamidate morpholine
{PM(). Therefore, AC as used herein encompasses any modification described herein, such as a
PMO.

(86241 As used herein, the term "oligonucleotide™ refers to an ohigomeric compound comprising
a plurality of hoked nucleotides or mucleosides. In certain embodiment, one or more nucleotides
of an oligonucleotide 18 modified. In embodiments, an oligonuciestide comprises ribonucleic
acid (RNA) or deoxyribonucleie acid {DNA). In emboduments, ohigonucleotides are composed of
natural and/or modified nucleobases, sugars and covalent intermucleoside inkages, and may

further include non-nucleic acid conjugates.
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[6625]

[8626] A number of embodiments of the invention have been described. Nevertheless, it will be
understood that various modifications may be made without departing from the spirit and scope
of the mvention. Other embodiments are within the scope of the following claims.

(86271 All publications, patents and patent applications mentioned in the specification are
mdicative of the level of skill of those skilled in the art to which this invention pertains. All
publications, patents and patent applications arg herein mncorporated by reference to the same
extent as if each individual publication or patent application was specifically and individually

indicated to be imcorporated by reference.

EXAMPLES

{0628} While EEV sequences are listed in some Tables, it 18 understood that the EEV sequences

can be conjugated to PMO using amide or click chemustry.
Example 1. Effects on Efficacy and Tolerability of Linker and Conjugation Chemistry

[8629] This study employs a mouse model (MDX/D2-() to study the effect on delivery efficacy
of a linker that has been installed using strain-promoted alkyne azide cycloaddition (SPAAC)
compared to the effect on delivery efficacy of a linker that has been mstalled by amide
conjugation.

[8638] Two compounds were synthesized having the general formula:
Ac-PRKKRKV-PEG-K{cyelo[Ff-Nal-Cit-r-Cit-r-Q}-Linker-PMO

wherein “EEV1-PMO23-A” and “"EEV1-PMO23-B” each comprise a different hinker. The hinker
for EEVI-PMOZ3-A 15 installed using amide conjugation to give the amide shown in FIG. 1,
whereas the hinker for EEV1-PMO23-B 1s mstalled using SPAAC to give the trizazinyl group
shown m FIG. 1. The sequence for PMO23 is also shown in FIG. 1.

[6631] EEVI-PMO23-A, EEVI-PMO23-B, and PMO23 {(unconjugated and unfunctionalized
PMO} were dissolved in saline and injected into mdx mice at a dose of 30 mg/kg PMO
equivalent at a volume of 5 mU/kg. Seven days post-injection, the animals were sacrificed, the
mndicated tissues (1.e, irceps, TiA, heart, and diaphragm) were harvested, snap-frozen, and
pulverized. After mRNA extraction, each tissue sample was analvzed for exon 23 skipping by
reverse transeription-polymerase chain reaction (RT-PCR) and quantitied by densitometry. Thas

experiment demonstrated that EEVI-PMO23-B, which has a linker nstalled via SPAAC, has
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enhanced potency across tissues relative to the EEV1-PMO23-A conjugate having 3 hnker
mstatled via anmude conjugation. While not wishing to be bound by theory, it is believed that the
reason for the higher potency of EEVI-PMO23-B 1s that the SPAAC-installed linker includes a
hydrophobic component, whereas the amide-conjugation-installed linker does not, resulting in

higher overall hydrophobicity for the conjugate EEV1-PMO23-B.
Example 2. Including hydrophobic component in linker

(66321 EEV2-PMQO23, EEV3-PMQ23, EEV-4-PMQO23, EEVS-PMQ23, and EEV6-PMO23, the
structures of each of which 1s shown min FIG. 2, were tested using essentially the same
procedure as described in Example 1. The structures for EEV3-PMQO23, EEV4-PMO23, and
EEV3-PMO23 are represented in cartoon form in FIG. 3. Each of these compounds was
synthesized via amide conjugation. Each compound was dissolved in saline and mjected into
mdx mice at a dose of 40 mg/kg at a volume of 5 mi/kg Seven days post-injection, the animals
were sacrificed, the indicated tissues were harvested, snap-frozen, and pulverized. Following
protein extraction, dystrophin protein expression was quantified by capillary electrophoresis and
represented relative to dystrophin levels in the tissue of a wild-type mouse. This experiment
demonstrated that incorporating linkers with and without hydrophebic C-terminal residues of the

formula;

m BEEV4 and e in EEV 5§,

enhanced efficacy as determined by restoration of dystrophin expression across skeletal and
cardiac muscle. EEV3 provides an alternative linker for cyclic peptide conjugation that confers
mereased proteolytic stability and moderate hydrophobicity. EEV4 comprises a Lys-sidechain
functionalized hydrophobic component . EEVS comprises a binker with a hydrophobic residue in

the main chamn.
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Example 3. C-Terminal Lys-side chain hydrophobic derivatives

[80633] EEVZ-PMQO23, FEV4A-PMO23, EEVT7- PMO23, EEVE-PMO23, EEVS-PMO23, EEV10-
PMO23, BEEVII-PMO23, EEVI2-PMQO23, and EEV13-PMO23, the structures of each of which
13 shown i 1 FIG. 4, were tested using essentially the same procedure as descnibed in Example
1. Each of these compounds was synthesized via amide conjugation. Each compound was
dissolved in saline and injected into mdx mice at a dose of 40 mg/kg at a velume of 5 mL/kg.
Seven days post-injection, the animals were sacrificed, the indicated tissues were harvested,
snap-frozen, and pulverized. Following protein extraction, dystrophin protein expression was
quantified by capillary electrophoresis and represented relative to dystrophin levels in the tissue
of a wild-tvpe mouse. This experiment demonstrated that compounds comprising in which the
iinker included a C-terminal Lys with a hydrophobic components appended to the side chain had
enhanced efficacy as determined by restoration of dystrophin expression in skeletal and cardiac

muscle.
Example 4, C-Terminal main-chain hydrophobic derivatives

10634 EEV2-PMQO23, EEVS-PMO23, EEVI4- PMO23, EEVIS-PMQO23, EEVIG-PMO23,
FEVI7-PMO23, EEV18-PMO23, EEVIO-PMO23 EEVZ20-PMO23, and EEV25-PMO23, the
structures of each of which is shown i 1n FIG. 5, were tested using essentially the same
procedure as described in Example 1. Each of these compounds was synthesized via anide
conjugation. Hach compound was dissolved in saline and injected into mdx mice at a dose of 40
mg/kg at a volume of 5 mL/kg. Seven days post-injection, the animals were sacrificed, the
mndicated tissues were harvested, snap-frozen, and pulverized. Foliowing protein extraction,
dystrophin protein expression was quantified by capillary electrophoresis and represented
relative to dystrophin levels i the tissue of a wild-type mouse. This experiment demonstrated
that incorporating hydrophobic aming acids in the hinker backbone enhanced efficacy as

determined by restoration of dystrophin expression in skeletal and cardiac muscle.
Example 5, Design and synthesis of EEV

[8635] A phosphorodiamudate morpholino ohigomer (PMO) was designed to target a nussense
EGFP gene with a mutation introduced at nucleotide 654 of intron 2 of the human f globin gene.
The mutation at nucleotide 654 activates aberrant splice sites and results in retention of the intron

fragment 1n spliced, mature mRNA, preventing proper translation of EGFP. The EGFP-PMO (5~
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GCTATTACCTTAACCCAG-37) was designed to bind to and block the aberrant splice site 1
order to correct pre-mRNA splicing and restore EGFP expression and was made using standard
PMO synthesis methodology. The EEV were generated and conjugated to the EGFP-PMO
essentially as disclosed m WO 2022/213118, entitled “CYCLIC (ELL PENETRATING

PEPTIDES”, the disclosure of which 15 hereby incorporated by reference in its entirety.
Example 6. In Vitre Efficacy in Hela6534 Cells.

[8636] Hela-EGFP-654 cells (LCCC Tissue Culture Facility, University of North Carolina at
Chapel Hill, Chapel Hill, NC) were cultured in F-12K medium {ATCO) supplemented with 10%
FBS and 400 ug/mL G418, in a humidified incubator at 37°C and 3% C0O2. Cells were plated ata
density of 10" cells/well in 96-well plates. After overnight culture, unconjugated PMO or EEV-
PMO conjugate was added to the cells at the indicated concentrations to test for dose-dependent
EGFP expression. The assay was performed in triplicate (n=3). Cells treated with vehicle {saline}
only were used to obtain a blank measurement. At 24 h post treatment, the cells were washed and
stained with Hoechst 33342, The mean fluorescence intensity of EGFP n the cells was quantified
using a PerkinBElmer Operetta CLS high content imager. Values are normalized to EGFP MF1
signal produced by the unconjugated PMO and given as the fold-increase i signal over

unconjugated PMO.

Table 3. EGFP expression in Hel.a654 cells
Sequence Helabt54,
MFY Fold
Increase
over PMO
@ 30 pM,
24h)
Ac-PEKERKV-PEG2-K(cvclo[FGFGRGRO-PEGL2-K{Ac-Bip)-CO-PMO 4.9
Ac-PKKERKV-PEGZ-K{cyclo[ FGFGRGRQ-PEG1 2-Nal-CO-PMO 4.8
Ac-PKKERKV-PEGZ-K{cyclo[ FGFGRGRQD-PEG 2-Bip-CO-PMO 4.1
Ac-KKK-PEG2-K{cyclo[FGFGRGROD-PEGI 2-RK-Nal-CO-PMO |7
Ac-KK-PEG2-K{cyclo[FGFGRGRO-PEGI 2-KRK-Nal-CO-PMO |7
Ac-K-PEG:-K{cyclo[ FGFGRGRQ}-PEG12-KEKRK-Nal-CO-PMO 2.1
Ac-K{cyclo[ FGFGRGRQ}-PEGi2-KKKRK-Nal-CO-PMO 2.2
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Seguence Helad34,
MR Fold
Increase
over PMO
@ 30 uM,
24h)}
Ac-K{cyclo] FGFGRGROQ})-KKKRK-PEG; 2-Nal-CO-PMO 2.7
AC-KKK-K{cyclo[FGFGRGRG]-RK-PEG::-Nal-CO-PMO 2.1
Ac-KEK-K{cyclof FGFGRGRO-PEG:2-RK-Nal-CO-PMO 4.1
Ac-KKK-K{cyclo FGFGRGROQ)-PEGi 2-rknal-CO-PMO 1
Ac-K{cyclo[FGFGRGRQ)-PEGI 2-kkkrk{ Ac-nal}-CO-PMO 2.3
Ac-K{cyclolFGFGRGROD-PEGz-kkkr-nal-CO-PMO .7
Ac-PKEKRKV-PEG-E{cvclo[FGFRRRRQD-PEG: »-Nal-CO-PMO R
AC-PKEKRKV-PEG-K{cvclo] FGFRRRGO)-PEG-Nal-CO-PMO 5
AC—PKKKRKV~PEG;—K(£3/C!0E:FGEGRGRQ})—}’E(hz-NaE—PEGz—NaI-C()~ g
PMO '
Ac-pkkkrkv-PEG2-k{cyclo[fGlrrrrQD-PEGL 2-dNal-CO-PMO 132
Ac~-pklkkrkv-PEG2-k(cyclo[ fGlrrmrQD-PEGT 2-Nal-CG-PMO [ 56
Ac~-pklkrkv-PEG2-k(cyclof[ {fffrrrQ)-PEGI 2-dNai-CO-PMO 82
Ac-plkrkv-PEG2-k{cyclof FGFRRRRQD)-PEGI 2-dNal-CO-PMO 150
Ac-pklarkv-PEG2-k{cyclo[ fGIGrGrQ])-PEGI 2-dNal-CO-PMO ]
Ac-PKEKRKG-PEGZ-K{cyclof FGFGRGRQ]-PEG1 2-Bip-BRBRB-CO- w
PMQO ‘
AC-KKKERK-PEG2-K{cyclo[FGFGRGR{Q}-PEGI2-Bip-BRBRB-CO-PMCO B35
AC-PKKKRKG-PEG2-K{cyclo FGFGRGRQ])-PEG12-Bip-RBRB-CO-PMO 274
AC-PKKKRKG-PEG2-K(cyclo[FGFGRGRO-PEGIZ2-RB-Bip-RB-CO-PMO 27.8
AC-PKKKRKG-PEG2-K{(cyclo[FGFGRGRO-PEGI2-RBRB-Bip-CO-PMO  BR7
Ac-PRKKRKG-PEG2-K{cyvclo FGFGRGROD-PEGI 2-BRBR-Bip-CO-PMO 1.4
cyclofFGFGRGROQ}-Lys(Bip-KRKKKP-A¢)-CO-PMO 0.2
cyclof FGFGRGRQ}-Lys{PKKEKRK-Bip-Ac)-CO-PMO 20.3
Ac-KKKRK-PEGZ-K{cyclo FGFGRGRQ-PEGI 2-Nal-CO-PMO 107
Ac-PKEKRKV-PEG2-K{cyclo[FGFGRGRO}-PEG1 2-Nal-CO-PMO i
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Seguence Helad34,
MK Fold
Inerease
over PMO
@ 30 M,
24h)}
AC-PEKKEKRKV-PEG2-K{cyclo[ FGFGRGRO]-PEGE-Nal-CO-PMO 10
AC-PEKKEKRKV-PEG2-K{cyclo[ FGFGRGRO]-PEG4E-Nal-CO-PMO 21.3
Ac-PEKERKV-K{cyclo[FGWRGROD-PEGI 2-Nal-CO-PMO 7.9
Ac-PEKERKV-K{cyclo[FIFGRGRQ-PEGI 2-Nal-CO-PMO 23.2
Ac-PKEKRKV-K{cyclo[FG-Nal-GRGRQ)-PEG12-Nal-CO-PMO 191
Ac-RBRRBR-PEG2Z-K{cyclo[FIFGRGRQO}-PEG1 2-Nal-CO-PMO 656
Ac-RBRRBR-PEGZ-K{cyclo[FITTRRRRQ])}-PEG1 2-Nal-CO-PMO [71.4
Ac-RBRRBR-PEGZ-K{cyclofFIFRrRr(3])-PEG1 2-Nal-CO-PMO 135
Ac-rbrrbr-PEGZ-K{cvclo[fGFGrGr Q] -PEGT 2-Nal-CG-PMO 153

Example 7. Ex Vivo Tolerability in Primary Human Proximal Tubule Epithelial Cells,

[6637] Primary Human Proximal Tubule Eptthelial Cells (hRPTEC) were cultured according to
the manufacturers protocol. Cells were harvested and plated at a density of 10* cells in opaque
white 96-well plates. After overnight culture, a sertal difution of EEV-PMOs conjugate were added
to the cells 10 saline and incubated. After 24 b, cell viability was determined using CellTuer Glo
2.0 and luminescence was measured using a SpectraMAX ID35 spectrophotometer and 1Cs0 values

were determined using GraphPad Prism.

Table 4. hRPTEC Viability

Segquence hRPTEC Viability
ICS6, 24 b (uM)

AC-PEKKKRKV-PEG2-K(cyclo[ FGFGRGRQ])-PEG12-K{ Ac-Bip)-CO-

PMO 244.6
Ac-PRKKERKV-PEG2-K(cyclo| FGFGRGRQ)-PEG] 2-Nal-CO-PMO 441.7
Ac-PKEKRKV-PEG2Z-K{cyclof FGFGRGRQD-PEG1 2-Bip-CO-PMO 255

Ac-KKK-PEGZ-K(cyclo FGFGRGRQ)-PEGI 2-RK-Nal-CO-PMO 531.3
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Seguence BRPTEC Viability
158, 24 h (udh)
Ac-KK-PEG2-K{cyclo[FGFGRGRO-PEGI 2-KRK-Nal-CO-PMO 428.6
AC-K-PEG-K{cvelol FGFGRGROD-PEG1:-KERK-Nal-CO-PMO 491.7
Ac-K{cyclo[ FGFGRGRQ}-PEGi2-KKKRK-Nal-CO-PMO 298
Ac-K{cyclo[ FGFGRGRQ-KKKRK-PEG: 5-Nal-CO-PMO 48 44
Ac-KEK-K{cyclo[FGFGRGRO-RK-PEG:»-Nal-CO-PMO 87.13
Ac-KEK-K{cyclo[FGFGRGRO-PEG»-RK-Nal-CO-PMO 142.7
Ac-KKK-K{cyclo[ FGFGRGRQ-PEG: o-rk-nal-CO-PMO 417.6
Ac-K{cyclof FGFGRGRQD-PEGT 2-kkkrk{ Ac-nal}-CO-PMO 8145
Ac-K{cyclol FGFGRGROD-PEG-kkkr-nal-CO-PMO 142.7
Ac-PKEKRKV-PEG-E{cyclo[FGFRRRRQ])-PEG: 2-Nal-CO-PMO S1.71
AC-PKEKRKV-PEG-K{cyclo[FGFRRRGO}-PEG - Nal-CO-PMO 34.13
AC-PKEKKRKV-PEG:-K{cyclo[FGFGRGRQD-PEGi2-Nal-PEG-Nal-C - .
‘ 76.71
PMO
Ac-pkkkrkv-PEG2-k{cyclo[fGlrrrrQD-PEGL 2-dNal-CO-PMO 48.9
Ac~-pkkkrkv-PEG2-k{cyclo[fGlrrrrQD-PEGI 2-Nal-CG-PMO 10
Ac~-pkkkrkv-PEG2-k{cyclo[ffrrQ])-PEGI 2-dNal-CO-PMO 4.5
Ac-pkldiarkv-PEG2-k(cyclol FGFRRRRQ|}-PEGI 2-dNal-CO-PMO 47.6
Ac-pkldirkv-PEG2-k(cyclo[ fGIGrGrQ | }-PEGE 2-dNal-CO-PMO 023.8
Ac-PKEKRKG-PEG2Z-K{cyclo[FGFGRGROQ-PEG1 2-Bip-BRBRB-CO- 139 9
PMO o
AC-KKERK-PEG2-K{cyclo[ FGFGRGRQ-PEGI 2-Bip-BRBRB-CO- ,
1683
PMO
AC-PKEKKRKG-PEG2-K{cyclo[FGFGRGR]-PEG1 2-Bip-RBRB-CO- 5053
PMO S
AC-PEKEKKRKG-PEG2-K(cyclo[FGFGRGRO]-PEG1 2-RB-Bip-RB-CO- | 341
PMO T
AC-PRKKEKRKG-PEGZ-K{cyclo[ FGFGRGRO-PEGI 2-RBRB-Bip-CO- 1942
PMO B
Ac-PEKKRKG-PEG2-K{cyclo[ FGFGRGRO])-PEGI 2-BRBR-Bip-CO-
PO 266.8
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Sequence BRPTEC Viability
158, 24 h (udh)
cyclo[FGFGRGRO Ly s(Bip-KREKKKP-Ac)-CO-PMO 53.59
cyclo]FGFGRGRO Ly s{ PKKERK-Bip-Ac)-CO-PMO 25.02
AC-KKERK-PEG2-K{cyclo{ FGFGRGROQ-PEGI 2-Nal-CO-PMO 296.5
AC-PKEKKRKV-PEG2-K{cyclo[FGFGRGR-PEG1 2-Nal-CO-PMO 290.4
Ac-PEKKEKRKV-PEG2-K{(cyclo| FGFGRGRON-PEGE-Nal-CO-PMO 2131
Ac-PEKKEKRKV-PEG2-K(cyclo| FGFGRGRON-PEG4-Nal-CO-PMO 09.12
Ac-PKKERKV-K{cyclo[FGWRGR{-PEG12-Nal-CO-PMO 100.9
Ac-PKKERKV-K{cyclo[ FITFGRGRQ}-PEGT 2-Nal-CO-PMO 12.22
Ac-PKEKRKV-K{cyclo[FG-Nal-GRGRQ)-PEG12-Nal-CO-PMO 47.57
Ac-RBRRBR-PEGZ-K{cyclo[FIFTGRGRO)-PEGE2-Nal-CO-PMO 36.3
Ac-RBRRBR-PEGZ-K{cyclo[FIFRRRRQ])-PEG 2-Nal-CO-PMO 16.9
Ac-RBRRBR-PEGZ-K{cyclofFFFRrRr(3])-PEG1 2-Nal-CO-PMO 2.2
Ac-rbrrbr-PEGZ-K{cyclo[fGIGrGr(Q)-PEGT 2-Nal-CO-PMO 05.8

Example 8. In Vive Efficacy in EGFP634 Mice,

[8638] EEV-PMO conjugates were admunistered to EGFP654 mice at a dose of S mg/kg mjection
m a volume of § ml/kg of sterde saline. After 48 h, animals were sacrificed and tissues were
harvested, snap-frozen and pulverized. To determine splice correction of EGFP transcripts, RNA
was extracted from pulverized tissues using the RNeasy Mim Kut ((IAGENR, Cat No /ID; 74106,
Hilden, Germany) per the manufacturer’s protocol. RT-PCR was performed using 200 ng of the
extracted RNA and the QIAGEN OneStep RT-PCR Kit {(QIAGEN) per manufacturer’s
mstructions. The reverse transcription was carried out at 5¢ °C for 30 muin. Then the PCR reaction
was carried out with the following program: 1 cycle, 94 °C, 15 min; 35 cycles, 94 °C, 30 s; 60 °C,
30 s, 72 °C, 30 s; 1 cycle, 72 °C, 10 nun The forward and reverse primers were 5'-
COTAAACGGUCACAAGTTCAGCOG -3 and 57~ GTGGTGCAGATGAACTTCAGGGTC -3,
respectively. PCR products were analvzed by 2% E-gel (Thermo Fisher Scientific). Product bands

were quantified by densitometry analysis with Imagel software, and skipping efficacy was
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calculated with the following equation: skipping (%) = A/{A+B)~100, with A = the mtensity of

the skipped band and B = the mtensity of the full-length band.

Table 5. Splice Correction

Seguence Gastroe Heart Splice
Splice {orrection,
Correction, Smpk, 48 h
5 mpk, 48 PI
b PI
Ac-PKEKRKV-PEGZ-K{cyclo[ FGFGRGRQ])-PEG1 2-Nal-CO-
o e 0.9 }
PMO ”
Ac-PKEKRKV-PEGZ-K{cyclo[FGFGRGROQD-PEGI2-Bp-CO- | -
15.5 5
PMO
AC-KKE-PEG2-K{cyclo[FGFGRGRQ-PEGI 2-RK-Nal-CO-
: 0 5
PMO
AC-KK-PEG2-K{cyclo[ FGFGRGROD)-PEGI 2-KRK-Nal-CO- .
‘ 5.6 D
PMO
Ac-K-PEG-K{cyclo[ FGFGRGRG])-PEG12-KKRK-Nal-CO- .
PMO
Ac-K{cyclolFGFGRGRQ-PEG - KKKRK-Nal-CO-PMO 3.2
Ac-K{cyelo]FGFGRGRQ-KKKRK-PEG: »-Nal-CO-PMO 38.3 222
Ac-KKK-K{cyclo[ FGFGRGRO}-RK-PEG12-Nal-CO-PMO 23.1 3.9
Ac-KKE-K{cyclo[FGFGRGRO)-PEG: :-RK-Nal-CO-PMO 25.6 )
AC-KKE-K{cvclo[ FGFGRGROD-PEG: 2-rk-nal-CO-PMO 4.3 y
Ac-K{cvclol FGFGRGRODN-PEG:-kkkr-nal-CO-PMO D J
AC-PKEKKRKV-PEG:-K{cyclo[FGFRRRRO])-PEG-Nal-CO- 457 0
PMO o -
AC-PRKKERKV-PEG:-K{cyclof FGFRRRGQ)-PEG:»-Nal-CO- s
‘ 327 188
PMO
Ac-PEKEKRKV-PEG:-K{cyelo[FGFGRGR(])-PEG :-Nal-PEG,- 1% <5 1
Nal-CO-PMO '
Ac-pklkrkv-PEG2-k(cyclo[fGfrrrrQD-PEGI 2-dNal-CO-PMO 15.1 16.8
Ac-pkldiarkv-PEG2-k(cyclo[ fGlrrrrQ-PEGT 2-Nal-CO-PMO 227 3G.9
Ac-pkldrkv-PEG2-k(cyclof fffrrrQ)-PEGI 2-dNai-CO-PMO 30.8 40
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Ac-pkkkrkv-PEGZ-k{cyclol FGERRRRO))-PEG12-dNal-CO- s s 5
PMO - -
Ac-pkkkrkv-PEG2-k{cyclo[fGIGrGr3]-PEGI 2-dNal-CO-PMO 258 2.8
Ac-PEKKKRKG-PEGZ-K(cyclo] FGFGRGRG-PEG1 2-Bip- o »
BRBRB-CO-PMO - .
Ac-KEKRE-PEG2-K(cyclo[FGFGRGRQ)-PEGI 2-Bip- " "
BRBRB-CO-PMO oY
Ac-PEKKRKG-PEG2-K(cyclo[ FGFGRGROD-PEG1 2-Bip- 5 -
RBRB-CO-PMO “ >
Ac-PKKKRKG-PEG2-K(eyclo[ FGFGRGRQ-PEGI2-RB-Bip- | , :
RB-CO-PMO -
Ac-PKEKKRKG-PEG2-K(cyclo[ FGFGRGRQ])-PEG1 2-Bip- . -
BHRHR-CO-PMO ' -
Ac-PKEKRKG-PEG2-K{cyclo[FGFGRGRQ]-PEG1 2-Bip- 4 ,
BRHRH-CO-PMO ‘ -
Ac-PKKKRKG-PEG2-K(cyclo[ FGFGRGRQ])-PEGI2-RHRH- | ,
Bip-CO-PMO '
Ac-PKKKRKG-PEG2-K(cyclo[FGFGRGRQ])-PEGIZ-RBRB- |, -
Bip-CO-PMO " -
Ac-PKKKRKG-PEG2-K(cyclo[FGFGRGRO]-PEGIZ-BRBR- | \
Bip-CO-PMO i
Ac-PKKKRKG-PEG2-K(eyclo[FGFGRGRO)-PEGI2-HRHR- | s
Bip-CO-PMO '

ey clofFGFGRGRO}-Lys(Bip-KRKKKP-Ac)-CO-PMO 0 )
cyclo[FGFGRGROQ]-Lys(PKKKRK-Bip-Ac)-CO-PMO )
Ac-KKKRK-PEGZ-K{cyclo[FGFGRGRQ)-PEGI 2-Nal-CO- 3 9 4
PMO 7 -
Ac-PKKKRKV-PEG2-K(cyclo[FGFGRGRQD-PEG12-Nal-CO- L s
PMO e
Ac-PKKKRKV-PEGZ-K(cyclo[FGFGRGRQ])-PEGE-Nal-CO- | o S
PMO : 20
Ac-PKKKRKV-PEG2-K(cyclo[FGFGRGRQ])-PEG4-Nal-CO- |, -
PMO e
Ac-PEKKERKV-K{(cyclo[FGWRGRQD-PEG12-Nal-CO-PMO  11.6 )
ACPEKKRKV-E(cyclo[FFFGRGROD-PEGI2-Nal-CO-PMO  57.3 45.2
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AC-PKEKKRKV-K{cyclo[ FG-Nal-GRGRG])-PEG1 2-Nal-CO- . X

20. 34.9
PMO
Ac-RBRRBR-PEGZ-K{cyclo[FTFGRGRQ)-PEGI 2-Nal-CO- :
‘ 52.1 5.1
PMO
Ac-RBRRBR-PEGZ-K{cyclofFfFRRRRQ-PEGE 2-Nal-CO- " R
, 394 30.4
PMO
Ac-RBRRBR-PEGZ-K{cyclo|FIFRrRrQD-PEGI2-Nal-CO-PMO  B4.5 48.6
Ac~-rbirbr-PEG2-K( oy clo{ fGIGrGrQ) -PEGT 2-Nal-CG-PMO 125 ¢

Example 9. In Vive Tolerability in CD1 Mice.

[8639] EEV-PMO conjugates were administered intravenously to CD1 mice at a dose of 30 mg/kg

forrmoulated 1 5 mi/kg saline. After myjection, nuce were assessed for in-life ohservations relating

to time to return to baseline. The scores were assigned as follows: 0 = baseline, 1 =<1 hto

recovery, 2 =<4 h to recovery, 3 = < 24 h to recovery.

Table 6. in Vivo Tolerability

Seguence In-Life
Seore,
4, 56
mpk
AC-PKEKKRKV-PEG2-K{cyclo[FGFGRGR]-PEGI 2-K{(Ac-Bip)-CO-PMO {1
Ac-PEKKERKV-PEG2-K(cvclo[ FGFGRGRO-PEGL 2-Nal-CO-PMO i
Ac-PKEKRKV-PEG2-K{cyclo[FGFGRGRQD-PEG1 2-Bip-CO-PMO 1
AC-KK-PEG2-K{cyclo| FGFGRGRO-PEGE 2-KRK-Nal-CO-PMO i
AC-K-PEG-K{cyclo[FGFGRGRQ-PEG-KKRK-Nal-CO-PMO 1
Ac-K{cyclolFGFGRGRQ-PEG - KKKRK-Nal-CO-PMO i
Ac-K{cyclo]FGFGRGRQ]-KKKRK-PEG: »~-Nal-CO-PMO 3
Ac-KKK-K{cyclo[ FGFGRGRO}-RK-PEG12-Nal-CO-PMO 2
Ac-KKK-K{cyclo[ FGFGRGRO-PEG: :-RK-Nal-CO-PMO 1
AC-KKE-K{cvclo[ FGFGRGROD-PEG: 2-rk-nal-CO-PMO 1
Ac-K{cvclol FGFGRGRODN-PEG:-kkkr-nal-CO-PMO 1
AC-PKEKKRKV-PEG-K{cyclo[FGFRRRRG])-PEG-Nal-CO-PMO 3
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Ac-PKKKRK V-PEG-K{cyclo[ FGERRRGQ))-PEG2-Nal-CO-PMO

T4t

PMO

Ac-PKKKRK V-PEG-K{cyclo] FGEGRGRQ)-PEG12-Nal-PEG,-Nal-CO-

Ac-pkkkrkv-PEG2-k{cyclo[fGlrrrrQD-PEGL 2-dNal-CO-PMO

[s)

Ac~-pklkkrkv-PEG2-k(cyclo[ fGlrrmrQD-PEGT 2-Nal-CG-PMO

Ac-pklkrkv-PEG2-k{cyclo[ FGFRRRRQ1)-PEGI 2-dNal-CO-PMO

| LUV B V]

]
]
Ac~-pklkrkv-PEG2-k(cyclof[ {fffrrrQ)-PEGI 2-dNai-CO-PMO
]
]

Ac-pklarkv-PEG2-k{cyclo[ fGIGrGrQ])-PEGI 2-dNal-CO-PMO

Example 10, Ex Vive Tolerability in Primary Human Proximal Tubule Epithelial Cells.

[8644] Primary Human Proximal Tubule Epithelial Cells (hRPTE() were cultured according to

the manufacturers protocol. Cells were harvested and plated at a density of 10* cells in opaque

white 96-well plates. After overnight culture, a sental difution of EEV-PMOs conjugate were added

to the cells in sahine and incubated. After 24 h, cell vialility was determined using CellTiter Glo

2.0 and luminescence was measured using a SpectraMAX IDS spectrophotometer and [Csg values

were determined using GraphPad Prism.

Table 7. hRPTEC Viability

Seguence RRPTEC
Viability IC,, 24
h {uM)
Ac-KKK-PEG,-K{cyclo FGFGRGRQ])-PEG, ,-RK-Nal-CO-PMO 5313
Ac-KK-PEG,-K{cyclo FGFGRGROD-PEG, ,-KRK-Nal-CO-PMO 428.6
Ac-K-PEG-K{cyclo[ FGFGRGROQ]-PEG, -KKREK-Nal-CO-PMO 491.7
Ac-K{cyclol FGFGRGRQ-PEG,,-KKKRK-Nal-CO-PMO 298

Example 11, In Vive Efficacy in EGFP6584 Mice.

[8641] EEV-PMO conjugates were adnumstered to EGFP654 mice at a dose of 5 mg/kg mjection

in a volume of 5 mL/kg of sterile sahine. Afier 48 h, anmmals were sacrificed and tissues were

harvested, snap-frozen and pulverized. To determne sphice correction of EGFP transcripts, RNA

was extracted from pulverized tissues using the RNeasy M Kit (QTAGEN, Cat No./ID: 74106,
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Hilden, Germany) per the manufacturer’s protocol. RT-PCR was performed using 200 ng of the
extracted RNA and the QIAGEN OgneStep RT-PCR Kit {(QIAGEN) per manufacturer’s
mstructions. The reverse transcription was carried out at 5¢ °C for 30 muin. Then the PCR reaction
was carried out with the following program: 1 cycle, 94 °C, 15 mun; 35 cyeles, 94 °C, 30 s, 60 °C,
30 s, 72 °C, 30 s; 1 cycle, 72 °C, 10 nun The forward and reverse primers were 5'-
COTAAACGGUCACAAGTTCAGCOG -3 and 57~ GTGGTGCAGATGAACTTCAGGGTC -3,
respectively. PCR products were analyzed by 2% E-gel {Thermo Fisher Scientific). Product bands
were quantified by densitometry analysis with Imagel software, and skipping efficacy was
calculated with the following equation: skipping (%) = A/{A+B}~100, with A = the mtensity of

the skipped band and B = the intensity of the full-length band.

Table 8 Splice Correction

Seguence Gastroc Splice
Correction, 5
mpk, 48 k PI

Ac-KKK-PEG,-K{cvelof FGFGRGRO])-PEG, ,-RK-Nal-CO-PMO 0

Ac-KK-PEG.-K{cyclo]FGFGRGROQ])-PEG, -KRK-Nal-CO-PMO 6.0

Ac-K-PEG,-K{cyclo] FGFGRGROD-PEG, - KEKRK-Nal-CO-PM{ 0

Ac-K{cvelo|FGFGRGRO-PEG, - KKKRK-Nal-CO-PMO 3.2

Example 12, In Vive Tolerability in D1 Mice,

[8642] EEV-PMO conjugates were administered miravenously to CD1 mice at a dose of S0 mg/kg
formulated i S mi/kg sahine. After injection, mice were assessed for m-life observations relating
to time to return to baseling. The scores were assigned as follows: O = basehine, 1 = <1 hto

recovery, 2= < 4 hto recovery, 3 = < 24 h to recovery.

Table 9. In vive Tolevability

Seguence En-Life
Score,
CBi, 58
mpk

Ac-KKK-PEG,-K{cyelo] FGFGRGRQ]-PEG, ,-RK-Nal-CO-PMO i
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Ac-KK-PEG,-K{cyclo[ FGFGRGRO])-PEG, -KRK-Nal-CO-PM{

Ac-K-PEG,-K{cvelo FGFGRGRQ)-PEG, ~KEKRK-Nal-CO-PMO

Ac-K{cyelo[ PFGFGRGRQ))-PEG, - KKKRK-Nal-CO-PMO

Example 13. In Vitro Efficacy in Hela684 Cells.

[8643] In Vitro Efficacy was tested m Hela654 Cells essentially as described n Example 6. EEV

sequences are provided in Table 11 below and were prepared as described in Example 5. The PMO

seguence 15 provided m Example 5.

Table 10, 'GFP expression in Hel.at54 cells

Hel.ac54, MFI Fold
Sequence Increase over PMO @
30 uM, 24h)

A c-pkikkrkv-PEG:-k{cyclo[FGFRRRRO]-PEG>-dNal-

CO-PMO 150.66
Ac-plkkrkv-PEGo-k( ey cloffGIGrGrQ])-PEG:z-dNal-
CO-PMO 18.08
Ac-pkkkrkv-PEG-k(cycloffGRGrGrQ] - PEGy-CO-

PO 873

Example 14, Ex Vivo Telerability in Primary Human Proximal Tubule Epithelial Cells.

[8644] Ex vivo tolerability was tested in in Primary Human Proximal Tubule Epithelial Cells as

described in Example 7. EEV sequences are provided in Table 12 below and were prepared as

described in Example 5. The PMO sequence is provided in Example 5.

Table 11 hRPTEC Viability

Negquence

WRPTEC Viability
150, 24 h (pM)

Ac-pkkkrkv-PEG-K{ cyclo][ FGFRRRR G| 1-PEGy ~dNal-

CO-PMO 17.55
Ac-pklkrlv-PEG-k{cy clo[fGIGrGrQ)-PEG2-dNal-CO-
PMO 523.8

A c-pkklrlov-PEG-k{cyclo[fGIGrGrQ1)-PEGR-CO-PMO 5733
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Example 15, In Vivo Efficacy in EGEP654 Mice.

[8645] In vivo efficacy was tested 1in EGFP654 Mice as described i Example 8. BEEV sequences
are provided n Table 13 below and were prepared as described in Example 5. The PMO sequence

13 provided i Example 5.

Table 12. In Vivoe Tolerability

Gastroc Splice

Sequence Correction, 5 mpk, 48
h PL

Ac-plkkrkv-PEGo-k{cyclo[FGFRRRRO-PEGH- b5 1

dNal-CO-PMO B

Ac-pkkkrkv-PEG-k{cyclo[fGIGrGrQ])-PEG:2- e g

dNal-CO-PMO
A c-plkkrkv-PEG-k{cyclo[fGIGrGrQ-PEG-CO- |
PMO

Example 16, In Vive Tolerability in CB1 Mice.

[#646] In vivo tolerability was tested in CD1 Mice as described above. EEV sequences are
provided in Table 13 below and were prepared as described above. The PMO sequence 1s provided

m Example S,

Table 13. In Vivoe Tolerability

. in-Life Score, T, 50
Nequence
mpk
Ac-pkkkrkv-PEG-K{ cyclo][ FGFRRRR G| 1-PEGy ~dNal-
CO-PMO 3
A c~-pkikkrkv-PEG-k{ oy clo[fGRGrGrQ-PEG»-dNal-CO-
PMO il
Ac-pkkkrkv-PEG-k{cy clo[fGHGrGrQ]-PEG; .-CO-PMO

Example 17, In Vitro Efficacy in Hel.a654 Cells.

[8647] Hela-EGFP-654 cells {(LCCC Tissue Culture Facility, Umversity of North Carolina at
Chapel Hill, Chapel Hill, NC) were cultured in F-12K medium (ATCC) supplemented with 10%
FBS and 400 ug/mL G418, i a humidified meoubator at 37°C and 5% CO2. Cells were plated ata
density of 104 cells/well in 96-well plates. After overmight culture, unconjugated PMO or EEV-

PMO} conjugate was added to the cells at the indicated concentrations to test for dose-dependent
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EGEP expression. The assay was performed o triphicate {n=3). Cells treated with vehicle (saline)

only were used to obtain a blank measurement. At 24 b post treatment, the cells were washed and

stained with Hoechst 33342, The mean fluorescence intensity of EGFP in the cells was quantified

ustng a PerkinElmer Operetta CLS high content imager. Values are normalized to EGFP MF]

signal produced bv the uncomjugated PMO and given as the fold-increase in signal over

unconjugated PMO.

Table [44. EGEP expression in Hel.a654 cells

Seguence Helad34,
MEFT Fold
Increase ovey
PMO @ 30
BM, 24h)
Ac-PKKERKV-PEG2-K(cyclo] FIFGRGRQ]-PEG2- 267 8
RFQILYBRBRB-OH -
Ac-PKKKRKV-PEGZ2-K(cyclofFIFGRGRO-PEG2- 162
RFOILY-PEG2-OH “
Ac-PKKKRKV-PEGZ-K(eyclo[ FIFGRGRO-PEG2-RF- |,
PEG4-OH
Ac-PKKKRKV-PEG2-K(cyelo[ FGFGRGRQD-PEG2-RE- oo
PEG4-Bip-OH o
Ac-PKKKRKYV-PEG2-K(cyelo[FFFGRGRON-PEG2-RF- |, -
PEG4-Bip-OH ‘
Ac-PREKRKV-PEG2-K(eyclo FIFGRGRQN-PEG2-RF- |0
PEG2-Bip-OH o
Ac-KKKRK-PEG2-K{cyclo FGFGRGRO])-PEG2-RF- 30
PEGA-K(N3)-NH2
Ac-KKKRK-PEG2-K{cyclo[FGFGRGRQ])-PEG2-RF- 74
PEG4-Bip-OH !
AcKKKRK-PEG2-K{cyclo[FGFGRGRQ])-PEGS-R-Bip- |, .
OH ey 4
Ac-KKKRK-PEG2-K{(cyclo]FGFGRGRQ]-PEGE-RF-OH  [14.3
Ac-KKKRK-PEG2-K(KKRKK-Ac)- 206 2
K{(cyclo[FGFGRGRQ]-PEGI 2-K{N3}-NH2 e
Ac-KKKRK-PEG2-K(RBRRBR-AC)- 1388
K{cyclo[FGFGRGRQ]-PEGI 2-K{(N3)-NH2 o
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Ac-RBRRBR-PEGZ-K(KKREKK-Ac)- 507 5

Keyclo[FGFGRGRQ-PEGI2-K(N3 -NH2 '

Ac-KRE-PEG2-K{KRK-Ac)-K{cyclo[FGFGRGRG]- 12.6

PEGI2-K{N3}-NH2 ‘

AC-PRKKREV-PEGI-K{cyclo] FGFGRGR(Q])-PEG4-RF- -

PEG4-OH

Ac-PKKKREV-PEG2-K{cyclof FGFGRGRO]}-PEGSE-RF- A

PEG4-0OH

Ac-PEKKKRKV-PEG2-K{cyclol FGFGRGRQ}}-RF-PEG4- |, 5

OH

Ac-PRKKKRKV-PEG2-K{cyclo] FGFGRGRQ{}-B-RF- 26

PEG4-0OH ‘

Ac-KKKRK-PEG2-K{cyclo[FGFGRGRQ])-PEG4-RF- 164

PEG4-OH

Table {48, EGFP expression in Hela634 cells

Seguence Hel.a654,
MF1 Fold
Increase over
PMO @ 30
ul, 24h)

K{cyelo[FGFGRGRQ])-PEG: o -V MK - VMg L e 44

NMR MK (Ae-Nal)-OH '

Ac-K{cyelo[ FGFGRGROD-PEG - N K -NMRK N | 16

NMORNMK{ Ac-nial)-OH B

Ac-K{cvclo[ FGFGRGRQ]-PEG p- VMR - VM Mo 44

NMK(Ac-Nal)-OH '

Ac-K{cvclo[ FGFGRGRG-PEG o- VMR VM veMeR - 34

N Ac-nab)-OH N

Ac-K{cyclol FGFGRGRO}-PEG - e TS T 54

NMER - (N3 )-NH

Ac-K{cyclo[ FGFGRGROD-PEG - NM° KMo MR 13

k{Ns-NH, '
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Example 18, Ex Vivo Tolerability in Primary Human Proximal Tubule Epithelial Cells.

[8648] Primary Human Proximal Tubule Epithelial Cells (hRPTE() were cultured according to

the mamufacturers protocol. Cells were harvested and plated at a density of 104 cells in opaque

white 96-well plates. After overnight culture, a sental difution of EEV-PMOs conjugate were added

to the cells m saline and mcubated. After 24 h, cell viability was determined using CellTiter Glo

2.0 and luminescence was measured using a SpectraMAX 1DS5 specirophotometer and 150 values

were determined using GraphPad Prism.

Table 15A. hRPTEC Viability

K{cyclo{FGFGRGRQ]-PEGIZ2-K(N3)-NH2

Seguence BRPTEC
Viability
IC50,24 b
(aM)
Ac-PKEKRKY-PEGZ-K(cyclof FIFGRGRQ))-PEG2- 1817
RFQILYBRBRB-OH o
Ac-PKKKREV-PEG2-K{cyclo[FFFGRGRQ])-PEG2- 75
RFQILY-PEG2-0H he
Ac-PKKKRKV-PEG2Z-K(eyclo[FIFGRGRQ]-PEG2-RF- | o,
PEG4-OH -
Ac-PKKKRKV-PEG2-K(cyclo{ FGFGRGRQN-PEGZ-RF- |00
PEG4-Bip-OH ‘
Ac-PKKKRKV-PEG2-K(cyclo[ FIFGRGRQ))-PEGZ-RF- |- ..
PEG4-Bip-OH '
Ac-PKKKRKV-PEG2-K(cyclol FIFGRGRQJ)-PEGZ-RF- |
PEG2-Bip-OH o
Ac-KKKRK-PEGZ-K(cyclofFGFGRGRQ-PEGZ-RF- 1,0
PEG4-K(N3}-NHZ i
Ac-KKKRK-PEG2-K{cyclofFGFGRGRQ)-PEG2-RF- 70,55
PEG4-Bip-OH e
Ac-KKKRK-PEG2-K{cyclo[FGFGRGROD-PEGE-R-Bip- |, ,
OH -
Ac-KKKRK-PEG2-K(cyclo[FGFGRGRO])-PEGS-RF- 47 4
OH ;
Ac-KKKRK-PEG2-K(KKRKK-Ac) 1904
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Ac-KKKRK-PEGZ-K{(RBRRBR-AC)-

k(N3)-NH,

O (5
Eeyclo]FGFGRGRQ-PEGI 2-K(N3}-NH2 19.68
Ac-RBRRBR-PEGZ-K(KKRKK-Ac)- 1775
K{cyclo][FGFGRGRG-PEGI2-K{N3}-NH2 e
AC-KRE-PEG2-K{KRK-Ac)-K{cyclo[FGFGRGRG]- 1128
PEGI2-K{N3}-NH2 -
Ac-PKKKREV-PEG2-K{cyclo] FGFGRGR{|}-PEG4-RF- 596 5
PEG4-0ORH '
Ac-PKKKRKV-PEG2-K{cyclo[ FGFGRGRQ}-PEGE-RF- 578
PEGA-OH
Ac-PKKEKRKV-PEG2-K{cyclo[ FGFGRGRQ}-RF-PEG4-
e 244.7
OH
Ac-PKKEKRKV-PEG2-K{cyclo[ FGFGRGRQ})-B-RF- 165.7
PEG4-OH o
Ac-EKKREK-PEG2-K{cyclofFGFGRGRQ]}-PEG4-RF- 1516
PEG4-OH ‘
Table 158, hBRPTEC Viability
Neguence RRPTEC
Viability
(50,24 h
(M)
K{cyclo] FGFGRGRQ)-PEG: o- N MIR - VMR ey 435 1
NMERNMK (A ¢ WNal)-0OH e
Ac-K{cyclo[FGFGRGRQ-PEG: - VMR Mo e 467 4
NMER N A conal}-OH '
Ac-K{cvclo[ FGFGRGRQ]-PEG: - VMR VMo yeMeR 365 7
NMK(Ac-Nal}-OH T
Ac-K{cvelo[ FGFGRGRQ])-PEG: -V K -NMOK - VR - 381 3
NMK( Ac-nal)-OH ’
Ac-Klcyclo[FGFGRGRON-PEGI 2-NMek -NMek- 083 1
NMeR-Nal-OH o
Ac-K{cyclo| FGFGRGRQ)-PEG: 2- MM KN NVMK- | 405
NMR e (N3)-NH; R
Ac-K{cyclo[FGFGRGRQ])-PEG; 2~ NMe K-NMeK L NMeR 2833
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Ac-K(cyclo[FGFGRGRQ-PEGI 2-NMeK-NMeR-OH  [832.1

Example 19, In Vive Efficacy in EGFP6584 Mice.

[8649] EEV-PMO conjugates were adnmumstered to EGFP654 mice at a dose of 5 mg/kg mjection
m a volume of 5 mL/kg of sterile saline. After 48 h, animals were sacrificed and tissues were
harvested, snap-frozen and pulverized. To determine sphce correction of EGFP transcripts, RNA
was extracted from pulverized tissues using the RNeasy M Kit (QTAGEN, Cat No./ID: 74106,
Hilden, Germany) per the manufacturer’s protocol. RT-PCR was performed using 200 ng of the
extracted RNA and the QIAGEN OneStep RT-PCR Kit (QIAGEN) per manufacturer’s
mstructions. The reverse transcription was carried out at 50 °C for 30 min. Then the PCR reaction
was carried out with the following program: 1 cycle, 94 °C, 15 mun; 35 cycles, 94 °C, 30 s, 60 °C,
30 8, 72 °C, 30 s 1 cvele, 72 °C, 10 mun. The forward and reverse primers were 5'-
CGTAAACGOGCCACAAGTTCAGCG -3 and §7- GTGGTGCAGATGAACTTCAGGOTC -37,
respectively. PCR products were analyzed by 2% E-gel {Thermo Fisher Scientific). Product bands
were guantified by densitometry analysis with Imagel software, and skipping efficacy was
calculated with the following equation: skipping (%6) = A/(A+Bx100, with A = the intensity of

the skipped band and B = the intensity of the full-length band.

Table 16, Splice Correction

Seguence {zastroe Heart Splice
Splice Correction, 3
Correction, |mpk, 48k P
Smpk,48h
P
AC-PREKREV-PEG2-K(cyclo[FIFGRGRO-PEG2- 35 1 57 4
RFQILYBRERE-OH o e
Ac-PRKKREV-PEG2-K{cyclo[ FIFGRGRQ])-PEG2-RFGILY- R0.7 70 5
PEG2-0OH o e
Ac-PKKKREV-PEG2-K{cyclo[ FIFGRGRQ])-PEG2-RF- 63 3 73 3
PEGA-OH - e
Ac-PEKKRKV-PEG2-K{cyclo[ FGFGRGRQD-PEG2-RF- 6.5 73 4
PEG4-Bip-OH o '
Ac-PEKKEKRKV-PEG2-K{cyclo[ FIFGRGRG]}-PEG2-RF- 50 4 65 4
PEG4-Bip-CH o a
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Ac-PKKKRKV-PEGZ-K(cyclof FIFGRGRO)-PEG2-RF- 592 S
PEG2-Bip-OH N o
Ac-KKKRK-PEG2-K{(cyclo[FGFGRGRQD-PEGIRF-PEG- |, 03
K(N3)-NH2 '
Ac-KKKRK-PEG2-K(cyclo{ FGFGRGRO))-PEGI-RF-PEG4-
ARAS R4.8 86.4
Bip-GH
Ac-KKKRK-PEG2-K({cyelo[FGFGRGROQ-PEGS-R-Bip-OH 52,6 49.6
Ac-KKKRK-PEG2-K(cyelol FGFGRGRQ])-PEGR-RF-OH 27.3 20.5
Ac-KKKRK-PEG2-K(KKRKK-Ac)-K(eyclo[FGFGRGRQ}- |, ,, A
PEGIZ-K(N3)-NH2 ‘ -
Ac-KKKRK-PEG2-K(RBRRBR-Ac)-K(cyclo[FGFGRGRQ]- | ;
PEG12-K(N3)-NH2 )
Ac-RBRRBR-PEG2-K(KKRKK-Ac)-K(cyclo[FGFGRGRQ]- | N
PEG12-K(N3}-NH2
Ac-KRK-PEG2-K(KRK-Ac)-K(eyclo[FGFGRGRQI-PEGI2- | N
K(N3)-NH2 o
Ac-PKKKRKV-PEGZ-K(cvelo[ FIFGRGRQ|)-RF-PEG4-OH |34 89.6
Ac-PKKKREV-PEG2-K(cyelo[ FFFGRGRQ])-PEG4-RF- - b 1
PEG4-OH o o
Ac-PKKKREV-PEG2-K(cyclo[ FFFGRGRQ])-PEGE-RF- %03 03 3
PEG4-OH - .
Ac-KKKRK-PEG2-K{ cyclofFGFGRGRQ])-PEG2-RF-PEGA- . _
80.8 72.9
OH
Ac-PKKKRKV-PEG2-K{cyclo[ FGFGRGRQ})-PEG4-RF- 5o 4 R
PEG4-OH - X
Ac-PKKKRKV-PEG2-K{cyclo] FGFGRGRQ])-PEGR-RF- 37 "
PEG4-OH o )
Ac-PKKERKV-PEG2-K(cyclo]FGFGRGRON-RF-PEG4-OH  165.7 47.2
Ac-PRKKKRKV-PEGZ-K(cyclo[FGFGRGRQ)-B-RE-PEGA- |, b
OH e ‘
Ac-KKKRK-PEG2-K{cyclofFGFGRGRQ])-PEG4-RF-PEG4-
i 44.5 18.4
OH
Ac-KKKRK-PEG2-K(cyclo[FGFGRGRQ)-PEGE-RF-PEG4- |0 7
OH DTl .02
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Ac-PKEKKRKV-PEGZ-K{(cyclo| FGFGRGRO)-PEG2-R-PEG4A-

OH L K
KV-PEGIK (eyelof FGFGRGRQ|-PEG2-F-PEGA- |, .
Ac-PKKKREV-PEG2-K(cyclo[FGFGRGRQ)-PEG2-RRF- | o o
PEG4-OH a e
Ac-PKKKRKV-PEG2-K{cyclo[FGFGRGRQ}-PEGZRFR- o, %79

PEGA-ORH

Example 20. In Vive Tolerability in CD1 Mice,

[8650] EEV-PMO conjugates were administered intravenously to CD1 mice at a dose of 30 mg/ke
formulated mn S mi/kg saline. After injection, mice were assessed for in-life observations relating
to time 1o return to baseline. The scores were assigned as follows: O = baseline, 1 =<1 hto

recovery, 2 =<4 h to recovery, 3 =< 24 h to recovery.

Table 17A, In Vivo Tolerability

Seguence In-Life Score,
D1, 50 mpk

Ac-PKEKERKV-PEG2-K{cyclo[FIFGRGRO-PEG2-RFQILYBRBRB-
OH

(S}

Ac-PKEKKRKV-PEGZ-K{(cyclo[FIFGRGRQ}-PEG2-RFQILY-PEG2-OH 3

Ac-PKEKREV-PEGI-K{cyclo FIFGRGRO-PEG2-RF-PEG4-0OH

RS

Ac-PKKKRKV-PEG2-K{cyclo] FGFGRGROQD)-PEGLZ-RF-PEG4-Bip-OH |2

Ac-PKKKRKV-PEGZ-K(cvelo[ FIFGRGRO))-PEG2-RF-PEG4-Bip-OH |3
Ac-PKKKREV-PEG2-K(cyclo[ FFFGRGRQ])-PEG2-RF-PEG2-Bip-OH |2
Ac-KKKRK-PEG2-K(cyelo{ FGFGRGRO-PEG2-RF-PEG4A-K(N3)-NH2 3

Ac-KEKRK-PEG2-K{cyclof FGFGRGROD-PEG2-RF-PEG4-Bip-OH 2

Example 21, In Vitro Efficacy in Hel.a654 Cells.

[0651] HeLa-EGFP-654 cells (LCCC Tissue Culture Facility, University of North Carolina at
Chapel Hill, Chapel Hill, NC} were cultured in F-12K medum (ATCC) supplemented with 10%
FBS and 400 pg/mL G418, 10 a hunudified incubator at 37°C and 5% CO2. Celis were plated at
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a density of 10* cells/well in 96-well plates. After overnight culture, unconjugated PMO or EEV-

PMO conjugate was added to the cells at the mdicated concentrations to test for dose-dependent

EGFP expression. The assay was performed n triplicate (n=3). Cells treated with vehicle (saline)

only were used to obtain a blank measurement. At 24 h post treatment, the cells were washed and

stained with Hoechst 33342 The mean fluorescence intensity of EGFP in the cells was

quantified using a PerkinElmer Operetta CLS high content imager. Values are normalized to

EGFP MFI signal produced by the unconpugated PMO and given as the fold-increase in signal

over unconjugated PMO.

Table 18 EEV-PMOs

Sequence Hel.a654, MF{
Fold Increase over
PMO (@ 30 uM,
24h)
Ac-plklkrkv-PEG2-ki ey cloftGirrmrQ ) -PEG1 2-dNal-CO-PMO 132
Ac~-plklrkv-PEGR2-ki evelo[fGirmrQ)-PEGI 2-Nal-CO-PMO 156
Ac-pkkkrkv-PEG2-k{cyclo[{ffrrorQ)-PEGI 2-dNal-CO-PMO 182
Ac-pkkkrkv-PEG2-I{cvclo[tGFGrGrO)-PEGE 2-dNal-CO-PMO 18
Ac-pkkkrkv-PEG2-k{cy clo[fGHGrGr(Q)-PEG1 2-CO-PMO 9
Ac-plklrlkv-PEG2-ki evelo[fGFGrGrQ])-PEGT 2-K(N3)-NH2 151
Ac-rhirbr-PEG2-K{cyclo[fGIGrGe(3)-PEGE 2-Nal-CO-PMO 183

Example 22, Fx Viveo Tolerability in Primary Human Proximal Tubule Epithelial Cells,

{0652] Primary Human Proximal Tubule Epithehal Cells (WRPTEC) were cultured according to

the manufacturers protocol. Cells were harvested and plated at a density of 10° cells in opaque

white 96-well plates. After overnight culture, a senal dilution of EEV-PMOs conjugate were

added to the cells in saline and incubated. After 24 h, cell viability was determined using

Cell Titer Glo 2.0 and luminescence was measured using a SpectraMAX DS spectrophotometer

and 1Cso values were determined using GraphPad Prism.

Table 19 hRPTEC Viabifity

Sequence

LRPTEC Viability
(OS50, 24 b (M)

Ac-pkkkrkv-PEG2-KoyeloffGErerr(31-PEG1 2-dNal-CO-PMO

48.9

Ac-pkklrkv-PEG2-I{cycloffGirrrrQ])-PEG1 2-Nal-CO-PMO 40
Ac-pkkkrkv-PEG2-k{cyclof ffrrmrQ])-PEGI 2-dNal-CO-PMO 4.5
Ac-pkldarkv-PEG2-k{cycloffGIGrGrQ-PEGE 2-dNal-CO-PMO 623.8
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Ac-pkkkrkv-PEGZ-Kk{cvelol fGIGrGr3)-PEGI 2-CO-PMO 673 8
Ac-pkldakv-PEG2-k{cyclo[fGIGrGrQ-PEGI 2-K(N3)-NH2 3203
Ac-rbrrbr-PEGZ-K{cyelo[ fGFGrGr(})]-PEGI 2-Nal-CO-PMO 95 8

Example 23. In Vive Efficacy in EGFP634 Mice,

{9653] EEV-PMO conjugates were administered to EGFP654 mice at a dose of S mg/ke
injection inn a volume of S mi/kg of sterile saline. After 48 h, animals were sacrificed and tissues
were harvested, snap-frozen and pulverized. To determine splice correction of EGFP transcripts,
RMNA was extracted from pulverized tissues using the RNeasy Mini Kit ({QTAGEN, Cat No./ID:
74106, Hilden, Germany) per the manufacturer’s protocol. RT-PCR was performed using 200 ng
of the extracted RNA and the QTAGEN OneStep RT-PCR Ku (QTAGEN) per manufacturer’s
instructions. The reverse transcription was carried out at 50 °C for 30 min. Then the PCR
reaction was carried out with the following progranm: 1 cycle, 94 °C, 1S5 min; 35 cycles, 94 °C, 30
s; 60 °C, 30s; 72°C, 30 s, 1 eyele, 72 °C, 10 min. The forward and reverse primers were §'-
CGTAAACGGCCACAAGTTCAGCG -3 and 57- GTGGTGCAGATGAACTTCAGGGTC -37,
respectively. PCR products were analyzed by 2% E-gel (Thermo Fisher Scientific). Product
bands were quantified by densitometry analysis with Imagel software, and skipping efficacy was
calculated with the following equation: skipping (%) = A/{A+B)Y~100, with A = the intensity of

the skipped band and B = the mtensity of the full-length band.

Table 20. Splice Correction

Gastrog Eﬂeart Splice
Sequence Splice Correction, §
Sequence Correction, 5 mpk, 48 h P
mphk, 48 k PI
Ac-pkkkikv-PEG2-k{cycloffGfrrrrQ)-PEG 2-dNal-CO- . ,
e 151 16.8
PMO
Ac-plklrkv-PEG2-k{cycloffGfrrrrQ])-PEG1 2-Nal-CO-PMO (227 30.9
Ac-pkkkrkv-PEGZ-k{ cvclof fifrroeQ-PEGI 2-dNal-CO-PMO 308 40
Ac-pkkkrkv-PEGZ-K{ ey cloffGIGrGrQ}-PEGT 2-dNal-CO- «
: 25.8 2.3
PMO
Ac-pkkkrkv-PEGZ-I{ cycloffGEGrGeQ-PEGI 2-CO-PMO 0 0
Ac-pkkkrkv-PEGZ-K ey cloffGEGrGe(Q])-PEGI2-K{N3)-NH2 294 0
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Ac-rbrrbr-PEG2-K{cycloltGIGrGr(3)-PEGI 2-Nal-CO-PMG {128 0

Example 24, In Vivo Tolerability in CD1 Mice,

[0654] EEV-PMO conjugates were admimustered intravenously to €D mice at a dose of 50
mg/kg formulated in 5 mi/kg saline. After mjection, mice were assessed for m-life observations

relating to time to return to baseline. The scores were assigned as follows: 0 = baseline, 1 =<1 h

to recovery, 2 =<4 h to recovery, 3 = <24 h to recovery.

Table 21, EFEV-PMs

In-Life
Sequence Score, CDii,

50 mpk
Ac-pklkekv-PEG2-k{cvclol fGfrrrrQH-PEG 2-dNal-CO-PMO 3
Ac-pkickrkv-PEGZ-kicyclo{ fGirmr(31)-PEGI 2-Nal-CO-PMO 3
Ac~-pkkkrkv-PEGR-k{cvclol flrr Q1-PEG 2-dNal-CO-PMO 3
Ac-piklrkv-PEGZ-k{cyclol FGIGrGrQ)-PEGE 2-dNal-CO-PMO i
Ac-pkikrkv-PEG2-k{cyclo[ fGIGrGrQ)-PEGE 2-CO-PMO 0

Example 25, In Vitro Efficacy in Hela654 Cells,

{0655] Hela-EGFP-654 cells (LCCC Tissue Culture Facility, University of North Carolina at
Chapel Hill, Chapel Hill, NC) were cultured i F-12K medium (ATCC) supplemented with 10%
FBS and 400 ug/mL G418, in a humidified incubator at 37°C and 5% CO2. Cells were plated ata
density of 104 cells/well in 96-well plates. After overnight culture, unconjugated PMO or EEV-
PMOG conjugate was added to the cells at the indicated concentrations to test for dose-dependent
EGFP expression. The assay was performed in triplicate (n=3}. Cells treated with vehicle (saline}
only were used to obtain a blank measurement. At 24 h post treatment, the cells were washed and
stained with Hoechst 33342, The mean fluorescence intensity of EGFP in the cells was quantified
using a PerkinBlmer Operetta CLS high content imager. Values are normalized to EGFP MFI
signal produced by the unconjugated PMO and given as the fold-increase in signal over

unconjugated PMO.

Table 22. FGEP expression in Hel.a654 cells

Sequence Hel.a634,
MFI Fold
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Increase over

PMO @ 30

uM, 24h}
Ac-PRKEKRKG-PEG-K(cyclof FGFGRGRQ])-PEG:2-Bip-BRBRB-OH 111
Ac-KEKRK-PEG-K{cyclo[FGFGRGRO]}-PEG:2-Bip-BRBRB-OH 33.8
Ac-PKEKKRKG-PEG-K(cyelo[FGFGRGRQ-PEGi2-Bip-RBRB-OH 27.4
Ac-PKKKRKG-PEG:-K{cyclof FGFGRGRQ}}-PEG::-RB-Bip-RB-0OH 27.8
Ac-PKKKRKG-PEG:-K{cyclof FGFGRGRQ}}-PEG::-RBRB-Bip-OH 38.7
Ac-PKKKRKG-PEG:-K{cyclo{ FGFGRGRQ}}-PEG:-BRBR-Bip-CH 114
cyelo[FGFGRGRO-K(Bip-KREKKP-Ac)-OH 9.2
cyclo[FGFGRGROFK(PKKKRK-Bip-Ac)-OH 203

Example 26. Ex Vivo Telerability in Primary Human Proximal Tubule Epithelial Cells.

{0656} Primary Human Proximal Tubule Epithelial Cells (hRPTEC) were cultured according to

the manufacturers protocol. Cells were harvested and plated at a density of 104 cells m opague

white 96-well plates. After overnight culture, a serial dilution of EEV-PMOs conjugate were added

to the cells in saline and incubated. After 24 h, cell viability was determined using CellTiter Glo

2.0 and luminescence was measured using a SpectraMAX 1D5 spectrophotometer and IC30 values

were determined using GraphPad Prisio.

Table 23 hRPTEC Viability

Sequence hRPTEC
Viability
ICS0, 24 h
(M)
Ac-PKEKERKG-PEG-K{cyclof FGFGRGROD-PEG2-Bip-BRBRB-OH 359
Ac-KKKRK-PEG:-K{cyclo[ FGFGRGRG]}-PEG:>-Bip-BRBRB-OH 1683
Ac-PKKKREG-PEG-K{cyclo[FGFGRGRO}-PEG1:-Bip-RBRB-OH 2053
Ac-PRKKRKG-PEG-K{cyclol FGFGRGRQ-PEG-RB-Bip-RB-OH 2341
Ac-PKEKERKG-PEG-K{cyclof FGFGRGROD-PEG::-RBRB-Bip-OH 194.2
Ac-PKEKKRKG-PEG-K{cyclof FGFGRGROD-PEG12-BRBR-Bip-OH 266.8
cyclo[FGFGRGRO-K(Bip-KRKKKP-Ag)-OH 63.59
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cyclo[FOFGRGROFK(PKKKRK-Bip-Ac)-OH 25.02

Example 27, In Vive Efficacy in EGFP65S4 Mice.

{8657} EEV-PMO conjugates were administered to EGFP654 mice at a dose of 5 mg/kg injection
in a volume of 5 mL/kg of sterile sahine. Afier 48 h, anmmals were sacrificed and tissues were
harvested, snap-frozen and pulverized. To determine sphce correction of EGFP transcripts, RNA
was extracted from pulverized tissues using the RNeasy M Kit (QTAGEN, Cat No./ID: 74106,
Hilden, Germany) per the manufacturer’s protocol. RT-PCR was performed using 200 ng of the
extracted RNA and the QIAGEN OneStep RT-PCR Kit (QIAGEN) per manufacturer’s
mstroctions. The reverse transcription was carried out at 56 °C for 30 mmn. Then the PCR reaction
was carried out with the following program: 1 cycle, 94 °C, 15 min; 35 cycles, 94 °C, 30 s; 60 °C,
30 8, 72 °C, 30 s 1 cvele, 72 °C, 10 mun. The forward and reverse primers were S5'-
CGTAAACGOGCCACAAGTTCAGCG -3 and 5~ GTGGTGCAGATGAACTTCAGGGTC -37,
respectively. PCR products were analyzed by 2% E-gel {Thermo Fisher Scientific). Product bands
were guantified by densitometry analysis with Imagel software, and skipping efficacy was
calculated with the following equation: skipping (%) = A/(A+Bx100, with A = the intensity of

the skipped band and B = the intensity of the full-length band.

Table 24. Gastroc. Splice Corveciion

Sequence Gastroc Splice Heart Sphice
Correction, 5 {Correction, 5
mpk, 48h Pl mpk, 48h PI

Ac-PRKEKKRKG-PEG-K{cvelo[ FGFGRGRG])-PEG:12-Bip- 19 - -

BREBREB-OH ' T

Ac-KKKRK-PEG-K{cyclo[ FGFGRGRG-PEG: »-Bip- 6.4 06

BREBREB-OH '

Ac-PKKKREG-PEG-K{cyclo[FGFGRGRO-PEG:-Bip- 75 s 6

RBRB-OH “

Ac-PKKEKRKG-PEG-K{cyclo] FGFGRGRQN-PEG::-RB- 53 N

Bip-RB-OH ” ’

Ac-PRKEKERKG-PEG-K{cyclo[FGFGRGROD)-PEG:-Bip- o 59

BHRHR-OH '

Ac-PRKEKERKG-PEG-K{cyclo[FGFGRGROD)-PEG:-Bip- 17 0.9

BRHRH-OH ' -
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AC-PREKRKG-PEG-K{cyelo] FGEGRGRQD-PEGi,- e 6 3
RHRH-Bip-OH '

Ac-PKEKKRKG- PEG-K{cyclo[FGFGRGRQ)-PEG- 45 b 5
RBRB-Bip-OH <
Ac-PEKKKREG-PEG,-K{cyclo] FGFGRGRG]-PEG:»-BRBR- o 5
Bip-OH -
Ac-PKKKRKG-PEG,-K{cyclo[ FGFGRGRQ])-PEG2- 17 5
HRHR-Bip-OH '
cyclo[FGFGRGRO-K(Bip-KRKKKP-Ac)-OH 0 0
cyclo[FGFGRGRO-K(PKKKRK -Bip-Ac)-OH 0 0
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CLAIMS

1. An endosomal escape vehicle (EEV) comprising the structure:

H &

N_a ﬂ\
T e Ny RS
EP-LTT YT TLE-M
{?*HE}};
cPP
(A)
wherein
EP is a linear exocyclic peptide;
cCPP 1s a cyclhic cell penetrating peptide;
L' and L7, are, independently, a linker arm;
~ ndicates L- or D-stereochemistry;
v'1s an woteger from | to 5; and

M comprises a reactive handle.

2. The EEV of claim 1, wherein L comprises a polyethylene glycol component (PEGHY, an
amino acid component (AA)R', , or a combination thereof, wherein 2" 13 an integer from 0-12 and

%15 an nteger from 0-12.

3. The EEV of claim 1 or 2, wherein L! comprises (PEG)X and %" 15 an integer from 1 {0 12,
4, The HEV of claim 2, wherein x" 1s an integer from 0, 2, 4, &, or 12.
3. The EEV of any of claims 2-4, wherem x"1s G or 2,

6. The EEV of any of claims 2-5, wherein (AA)a’ comprises one or more aming acid residues
selected from lysine (K}, argmine (R}, histidine (H), glycine (G}, B-alanine (B}, phenvlalanine (F},
proline {P}, valine {V), or combinations thereof.

b

The EEV of claim 6, wheremn (AAja’ comprises at least one charged ammo acid.

~.
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& The EEV of claim 6 or 7, wheremn a’ 15 an mteger from 1-12.
9. The EEV of claim 6 or 7, wheremn a’ 15 an mteger from 1-8
5
10. The EEV of claim 6 or 7, wherein a’ 15 an integer from 2-5.
11 The EEV of any of claims 1-10, wherein L? comprises one or more polyethylene glycol

components {(PEG)2’, (PEG)z", one or more amino acid components { AA, (AA}L", one or
10 more hydrophobic components (X°), {X°"), or a combination thereof, wherein b and b" are,

mndependently, an integer from 0-12 and z" and 2" are, independently, an integer from 0-12.

12. The BEV of claim 11, wherein L? comprises (PEG)Z', (PEG)z” or a combination thereof

and z" and z'" are, mndependently, an integer from 1 to 12

15
13, The EEV of claim 11, wherein L? comprises (PEG),, (PEG),~, or a combination thereof
and z’ and 2" are, independently, 2, 4, 8, or 12.
14, The EEV of claim 11, wherein L” comprises (PEG)z,, and 2’ 15 2, 4, 8, or 12,
20
13 The EEV of claim 11, wherein L” comprises (PEG)z' and (PEG)z” and 2’ and z”" are,
independently, 2, 4, 8§, or 12.
16, The EEV of any of claims 11-15, wheren (AA)Yb and {(AA)b" comprise one ot more anuno
25 acid residues selected from lysine (K}, arginime (R}, histidine (M), glycine (G}, B-alanine (B},
phenvlalanine (F), proline (P}, valine {V}, or combinations thereof
17. The EEV of claim 16, wherein {AAY and (AA}D” comprise at least one charged amino
acid.
3G
18 The EEV of claim 16 or 17, wherein b’ and b” are, independently, an nteger from 1-12.
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19, The EEV of claim 16 or 17, wheren b’ and b are, independently, an mnteger from 1-8.
20, The EEV of claim 16 or 17, wheren b’ and b are, independently, an mnteger from 2-5.
21 The EEV of any of claims 11-20, wherein L* comprises one or more hydrophobic

components {X°), (X"} .

22. The BEEVY of claim 21, wherein X" and X° are the same.

23. The EEV of claim 21, wherein X" and X°" are difterent.

24, The BEV of claim I, wherein L', L7, ¢CPP or a combination thereof comprises a

hydrophobic component (X).

25, The EEV of any of claims 22-24, wherein the hydrophobic components (X}, (X%} are,

ndependently, selected from Nal, dNal, or Bip.

26. The EEV of claim |, comprising a structure selected from:

Formula (B):

g
H ol B A xo
EP~N~{(PEG) - Ty j‘ TN-{PEGYT Y '
o H 0
cCPP (B).
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Formida (BB):
O
o . i H § : \~‘ea
H RO N ) S 4 X<
EP - N»{pm}w--"'*“-*"\§g"§ FUN—PEGRT T €P§@32 \n M
O P G o
{{;ﬁz}y
!
oGP (BB, Formula
(C:
. ou @
M i L . ¥ L W
EP-—N-(PEG), - N‘“”‘“ﬁ {(PEG}, A T‘M}” T AR
© (cray ©
COPP (C):
Formula (D)
G
H o R A xoem
EP—N-{PEQ},~" Ty ™ o {M‘sb -~ {PEG} b
© (@Hy,
cCPP )
Formda {F):
3 §M§ {} IR
y e AT ey
ERF-N-{PEG)s ‘;g" T N {PEG) \‘[
© (chy), ©
cCRP (E}; and
Forpuda (F):
Fd H § }“
H RN L X (AR~ M
EP—N-(PEGL: Y N (PEG) iy TR
0 o
i?Hz}y
ciPP

wherein:
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x'1s an integer from O to 12;
17180, 1, or 2, whergin " 13 0 when x"1s §;
z' 15 an integer from O to 12;

17180, 1, or 2, wherem 17 1s O when 2" 13 0;

PCT/US2024/042608

5 z" is an integer from G to 12
1180, 1, or 2, wherein ' 15 O when 2" 15 {;
X and X each, individually, comprise a hydrophobic component;
K* is D-lysine or L-fysine residue;
(AA)D and (AA}L" are each an amino acid {AA) component comprising at least one amino
10 acid residue;

b’ is an integer from O to 12; and

b 1s an integer from G 1o 12,

27 The EEV of claim 1, comprising a structure selected from:

15 Formula (G):

Q B
H o Rk b iaBe N PEGY e Py M
EF-N-(PEG)~" "y YT UN-{PEGL T Ty “*“ ¢
L H = o
O 0
{CHyly
cCPP »
(G}
Formula (H):
o L
gy BT . H DAY G ¢
H S RO (AR~ N—(PEG e Y
EP N~ (PEG)e T gy pGy, -y AR TN IPEST Y
6 L 7 5 o
{{_:Hﬁy‘
cCRP (H):
Foranda (1):
o . ™
o HoG s b BN {ARY- N
H R T ABRAN N (PR Ny
EP ..... “{?E{g}f s LT#M\ff Smigﬁg}z‘f ! ﬁf {&A}i. { }? {t)
(CHzly ©
cOpp

)
)
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Foyanda (J):
Q

" 4 ; F
o 1
H AN < Ly FOL
EP - N-(PEG), ,\E:,,J(iﬁM}d} [ N PEG) T Ty
o ggﬂ&sy ©
cCPP o
Formula (JJ):
o 9 N
i ssi S
: L (AA Ny SR
. §.~v§§x§{3}xc e \i §§“&}§ { {pﬁg}x i
o gcaa} ©
cOPP
(1.
Formula (K):
Q ‘
¥ M \ b
H A R H MM
EP—N-(PEG) )~ \{ “(AAYy ~N-(PEG), "
\ o
{CHyy
cGRP
(K.
Formula (1):
“‘? § i 15” (AA)
EP N (PEG),. - N *’3" N—(PEG)7 e VI
O (CHy o
cOPP
(L}, and
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Formuda (M):

O
R ;v.g : v?'
Mo b oA e (AR — X -
E?MN“{ygg})@ P :\E\Ef ﬁ ,\‘?_, &N “““ {?S{%}Ee“"\ ;‘}\’\'lp { }i's }( ﬁﬁ
o L h o
SCRP

(M,
wherein:

x' is an integer from G to 12;

17180, 1, or 2, whergin " 13 0 when x"1s §;

z' 15 an integer from O to 12;

37180, 1, or 2, wherein {” is ( when 2" 15 0;
z" is an integer from G to 12

37180, 1, or 2, wherein " 1s 0 when 2" 15 O;
X comprises a hydrophobic component;
K* is D-lysine or L-lysine residue;

(AAda, (AAY, and (AAYD” are each an amino acid {AA} component comprising at least
one amino acid residue;

a’ 1s an integer from O 1o 12;

b 1s an integer from O to 12; and

b" 15 an nteger from O to 12.

28. The EEV of claim 1, comprising a structure selected from:

Foyanda (R}

oow 9 .
EP—N-(PEG), " "y 77 N-{PEG); i
6 | H o
{?ﬁﬁy
cCPP

{R); and
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Formuda (B):
G
Yo § §“§ 33 £ 37 2
EP—N-(PEG), T N PEG ]
G , 2
§{;H2}y‘
cOPP ®):
wherein:
x"is an integer from G to 12;
5 1718 0, 1, or 2, wherein | 1s O when x'" 15 §;
z' 18 an integer from O to 12;
17180, 1, or 2, wherem ;" 18 O when 2" 15 0; and
X" comprises a hydrophobic component.
16 29 The EEV any of claims 1-28, wherein EP comprises all D-amino acids; and ¢CPP

comprises D-amino acids, achiral amino acids and AAsc, wherein AAsc 15 an amino acid side

chain and AAsc conjugates the cCPP to the linker.

30 An EEV comprising the structure of Formula (AA):

15 Formula (44):

11
Ag” "\?“"f R TS
@Hg}}e*
é(ﬁ??
(AA);
wherein:

Ac is an acetyl group;

cCPP is a cyclic cell penetrating peptide;
20 L7 is a Hinker arm;

~indicates L~ or D-stereochemistry

y'is an integer from 1 to §; and
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M 1s a reactive handle.

31 The EEVY of claim 30, comprising a structure selected from:

Formula (N}:
4 0 |
N AY RECINES el
ac” Yy TN-{PEG), T/ i
[ H i
(CHy)y

5 cCPP N):

Formmda (O):

0

84 ‘ ‘
A{:’J & N 3&; N % - §§3§ §§z( %\: \.ﬁs‘"
H o
{GHgly

cCR

(O}
Formula (P):
Ag” \ ) § —{FER) \T i
g{;;«g?% Q
é{:ﬁ? {P); and

10 Formula (O):

;*E ? 3»

RPN A KM
Ac” YN (ARY (PEG); 2 i

cOPP ,
(Q;
wherein:
z' 18 an integer from O to 12;

178G 1 or 2, wherein 37 15 O when 27 15 0,
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X 13 a hydrophobic component;
K7 is D-lysine or L-lysine residue;
(AAYD 1s an amino acid (AA) component comprising at least one amino acid residue; and

b 15 an mteger from Cto 12,

Navo s
By g
ORI i 3 |
E § TR
5 32 The EEV of any of claims 1 to 31, wherein M comprises -OH, Q , Or
PN =
s ﬁ I 2
@ . wheremn ¥ 1s an integer from 1 to 4.
33 A compound comprising an EEV-cargo conjugate having the structure of Formula (A-1}:
Q
N
TR AN .
gp-1 1 T CLERY -gargo
(QHQE}};‘
I
16 wherein:

EP 15 a Iimear exocyclic peptide;

cCPP is a cyclic cell penetrating peptide;

L' and L?, are, independently, a linker arm;

~indicates D~ or L-stereochemistry;

15 y'is an integer from 1 to §;
M’ 15 a bonding group.
34, The compound of claim 33, wherein L' comprises a polyethylene glycol component

PEG’, an amino acid component {AA)a’, or a combination thereof, wherein a’ 15 an integer
J ' g3

26 from 0-12 and x' is an integer from 0-12.
A

35 The compound of claim 33 or 34, wherein L' comprises {PEG)x’ andx' is an integer from
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36, The compound of claim 34, wherein <" 1s an mteger from @, 2, 4, 8, or 12.

43
>3

The compound of any of claims 34-30, wherein x" 18 0 or 2.

(43

8. The compound of any of claims 34-37, wherein (AA)a’ comprises one or more amino acid
residues selected from lysine (K}, arginine (R}, histidine (H), glycine (G}, B-alanine (B),

phenylalanine (F), proline (P), valine (V), or combinations thereof.

39. The compound of clavn 34, wherein (AA)a’ comprises at least one charged anuno aad.
40, The compound of claim 38 or 39, wherein 2’ 15 an mteger from 1-12.

41, The compound of claim 38 or 39, wherein a’ 15 an mteger from 1-8.

42 The compound of claim 38 or 39, wherein a’ 1s an integer from 2-5.

43, The compound of any of claims 33-42, wherein L? comprises one or more polyethylene

~N L f

glveol components (PEG2', (PEG)2" | one or more aming acid components {AA, (AAM”, one
or more hydrophobic components (X3, (X°7}, or a combination thereof, wherein b’ and b” are,

independently, an integer from 0-12 and z° and 27 are, independently, an integer from 0-12.

44 The compound of claim 43, wherein L? comprises (PEG)z', (PEG)z”, or a combination

thereof and z' and z” are, independently, an mteger from 1 t0 12,

45, The compound of claim 43, wherein L? comprises (PEG)z', (PEG)z”, or a combination

thereof and z" and z" are, mdependently, 2, 4, 8 or 12,

40, The compound of claim 43, wherein L comprises (PEG)Z, and ' i5 2, 4, 8, or 12,
16 Th 1 of ¢l 43, wh I (PEGYZ, and 2 152, 4,8, or 12

47, The compound of claim 43, wherein L* comprises (PEG)z’ and (PEG)z” and 7" and z”

are, independently, 2, 4, 8, or 12
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(B), phenylalavine (F), prohine (P}, valine (V), or combinations thereof,
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WO 2025/038902

49,

Amino

A

The compound of any of clamms 43-47, wherein (AA}D" and {AA}D” comprise one or more

amino acid residues selected from lysine (K), arginme (R), histidine (H), glvoine (G}, $-alanine

The compound of claim 48, wheremn (AA) and {(AA)L"” comprise at least one charged
{ K Va¥ s {

acid.
The compound of claim 48 or 49, wherein b’ and b are, mdependently, an integer from

The compound of claim 48 or 49, wherein b’ and b” are, independently, an integer from 1-
The compound of claim 48 or 49, wherein b’ and b” are, independently, an miteger from 2-

The compound of any of claims 44-52, wherein L” comprises one or more hydrophobic

53,
components {(X°7, (X°}.
The compound of claim 53, wherein the hydrophobic components (X°7), (X"} are the

54.

same.
The compound of claim 53, wherein the hydrophobic components (X, (X°"} are

335,
different.

The compound of claim 33, comprising a structure selected from:

56.
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Formuda (B-1):
H o H Q A T
EP N (PEG), g"“\?"’\gmg?m}g’“ Sy earge
(o
cCPP (B-1),

Formula (BB-1):

H o Rk A e W w
EP N~ {PEG) \{’ e § ----- {P&G};}" T ~{PEGY W T8 -cargo

{3

Q=

<cPP (BB-1);
5 Formula (C-1):

H N il AR X0 o R
55?““?’5“‘{9&@%' ‘,«* '\e]" 3 { }b ﬁﬁﬁ}b Y LArge

Formula (D-1):

o
PN e

¥ . M H AR ¥Y-AP-cargo
PN~ {PEG], \5 \[" T{ARYy N {PEGY
£

RN

i{;Hz}y“
cCRR (D-1);

Formda (F-1):

G
# wo i A RO - - cargo
ER—N~{(PFEG) - ?\ﬁ,- ~ \,? § ________ (PEG) ., (X}

16 {E-1}; and
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Formuda (F-1):

&
0 H | Y L
H . }i\ S &Y (AR W narge
BR—N~-{PEG ""g-i"ég“;’ W {PEGH T Y (AR warg
5ol :
{CHglye
!
cCPP

(F-13;
wherein:

x’ 18 an nteger from O to 12;

S5 17180, 1, or 2, wherein §" 1s 0 when x' 15 O;

2" is an integer from O to 12;
17180, 1, or 2, wherein ;" 1s 0 when 2" 15 §;
z" 13 an mteger from O to 12;
1150, 1, or 2, wherein ;77 15 0 when z"7 15 §;

10 X and X°" each, individually, comprise a hydrophobic component;
K" is D-lysine or L-lysine residue;
{AAD and (AAY” are each an amino acid {AA) component comprising at least one amino
acid residue;
b’ 1s an integer from 0 to 12; and

15 b’ 18 an 1oteger from Oto 12,

57. The compound of claim 33, comprising a structure selected fromy

Formda (G-1):

" g H 0 b H ,Hf Mcarge
EP N {PEGH Ny N8 by e (B TN (PRGN
o | H o ©
{CHo)y
SORP (G-1);
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Formda (H-1):

o
B A Pe \,x ~ M - pargo
E?---g---{pgs}x-»f"‘w‘ﬂ-’&\‘ A ~{PEG}," \«}‘{‘M}” - pec 4
@ ii{H} o
oGRR (H“l)'
Formula (1-1);
H ™ gﬁf }ﬂ;» oM (PEG AR - eargo
EP N (PEGY ) l N-FE Ty - AN (PEG) T{;
@ ony, @
cOPP (I- i)
5 Foymuda (J-1):
o " §:§ 'y {5 é\t‘i" B~ cargo
H SKEHAALY T S X
PN~ (PRGN \f AR i\f -{PEGK }
! | v
(CHzy
SQPP‘ (J-1),
Formula (JJ-1):
. N e arges
ER N {PREG)
(351
Formuda (K-1)
SR ?L H oo
S NE Y ~GRTGO
EP - N-(PEGY N T (AR~ N {PEG), Ty ?
| o
(GHa),
10 cePr (K-1);
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Formmda (1-1):

w

§
M Sl o] S AR W —cargo
EP N {PEG)e - 2 o M ¥

o |
PP
¢ {(L-1);

Formula (M-1):

o .

M e AF §,‘ gi.»“-j“ (AR~ X2 8-
EP—N-(PEG) 7y N PGy eore
o 5

cORP

(M-1); and
wherein:

x' 15 an integer from O to 12;

1150, 1, 0or 2, wherein j' 1s 0 when x" 15 0;

7' 1s an integer from O 1o 12;

3180, 1, or 2, wherein 1" 15 0 when 7" 15 O;
Z'" 18 an integer from O to 12

17130, 1, or 2, wheremn 7" 18 O when 2715 §;
X° comprises a hydrophobic component;
K* is D-lysine or L-lysine residue;

{AAYa, (AAYY, and {AA)D” are each an amno acid (AA) component comprising at least
one amino acid residue;

a'1s an ateger from O to 12;

b’ 18 an nteger from O to 12; and

b” 1s an integer from 0 1o 12,

5&. The compound of claim 33, comprising a structure selected from:

Foyrmuda (R-1):

237



10

15

WO 2025/038902

EP-—N-{PEG) - Ty l N {PEG);
&
(CHay
cOPP

x"1s an integer from 0 to 12;
1180, 1, or 2, wheremn 1" 1s O when %" 15 O
z' 13 an mteger from O to 12, and

177150, 1, or 2, wherem }7 1s O when 2" 15 O

{(R-1};

PCT/US2024/042608

59. A compound comprising an EEV-cargo conjugate having the structure of Formula (AA-

iy

Formula (A4-1):

Ac” T 2w - cargo

cORP (AA-1)

wherein:

Ac ts an acetyl group |

cCPP 1s a cyclhic cell penetrating peptide;

1.7 15 a linker arm;
NA? Je e e . .
M’ is a bonding group;

v'1s an integer from 1 to 5 and

cargo 15 a peptide, oligonucieotide, a small molecule, or any combination thereof.

60, The compound of claim 59, comprising a structure selected fronu
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Formda (N-1):

. O
Nl (AR} K )~ M- carge
Ac” YT N {P&i’:‘%’ '\J’ &
(CHa)y ©

copp

x:z

(N-1);
Formula (O-1);

TR

R
.&@"’&\l“" § {Pﬁfﬁ}g

(CHp)y 0
eGP

ARy~ —cargo

(O-1),
5 Forenda (P-1):
O
g RS Q \ ARAYy— X — W - carge
&(;v. \T‘f N {p§G§a ) \ﬁr il
{{Iﬁ«}y

SQOP {(P-1}; and

Foranda (0-1):

ﬁ i ! j“ 3 3
&c"’&”\’%’”i \N“iﬁﬁ}y“{pﬁg}éfiﬁ\ Ef X5 M —gargo
i‘-‘??‘f}; 0
cPP
(Q-1);
wherein:
10 z' 18 an ateger from O to 12;
3718 0, 1, or 2, wheremn 17 13 0 when 2715 O
X°"1s a hydrophobic component,
K* is D-lysine or L-lysine residue;
{AAD 18 an anino acid {AA) component comprising at least one amino acid residue; and

i5 b’ i an integer from Oto 12,
pat]
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61, The compound of claim 39, wherein the cargo 15 an oligonucleotide.
62, The compound of claim 61, wherein the oligonucleotide 15 an antisense ohigonucleotide.
63, The compound of claim 61 or 62, wheren the sligonucleotide 1s a phosphorodiamidate

morpholine sligonucleotide (PMO).

64. The compound of any of claims 61-63, wherein M’ is covalently bound to the 5' end of the
p 3 y

oligonucleotide, the 3' end of the oligonucieotide, or the backbone of the oligonucleotide.

63. The compound of any of claims 33 to 64, wherein M’ comprises: -N(H}, C{0}, -0-,

¥ .f"m\\ ;--"f:::\l‘?’ - g‘é "~—,\,\
s e: \? ' *{: }:—ww%:'a
TN ek ; s e r{ ‘3’
o \\ - \“:«“ AN
F ::‘“‘T/ ;, \\{. S
N.} ;‘% P N\‘ fg;é i
N7 N ‘*}f - .
N ;\gc AR S 4
”:; — & ,..«‘J\\, i ﬁﬁ‘? > (5~M w B '\\? -~ &HZ N i': bl N g \\3 -~ Nﬁg ‘c}\i"{ i l“\ 3
N ¢ } < ™, F
H N4 H AP e
e & : Q , Ot
H
A %
O , wherein v' 1s an integer from 1 to 4 and t' 15 0 to 10.
66. The EEV or compound of the preceding claims, wherein the EP comprises from 2 to 10

amino acid residues, wherein at least 1 amino acid residue comprises a side chain comprising a

guanidine group, a terminal amine, an imidazole, or a protonated form thereof.

67. The EEV or compound of claim 66, wherein the EP comprises from 2 to 8 aming acid
residues.
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63, The EEV or compound of claim 66, wherein the EP comprises from 2 to 6 amino acid
residues.
69, The EEV or compound of any of claims 66 to 68, wherein the EP comprises 1, 2, 3, or 4
5 argimnine residues.

70. The EEVY or compound of any of claims 66 to 69, wherein the EP comprises 1,2, 3, 0r4
iysine residues.

16 7L The EEV or compound of any of claims 66 to 70, wherein the EP comprises 1 or 2
uncharged hydrophobic amino acid residues.
72. The EEV or compound of claim 71, wherein the uncharged hydrophobic amino acid
residue is selected from valine, proline, b-alanine, glycine or a combination thereof.

S

73 The FEV or compound of claim 66, wherein the EP comprises a sequence selected from:

(a) HBH, HBHBH, or HBRBH;
(b HHRBIBR;
(¢}  KBK, KBKBK or KBR:

20 {d) KGK or KGKE, KKGK;
(e} BKEK, KKRK, KKKKR, KKKREK, KKKRKG, or KKRK;
{f) KR, KRK, or KRKKK;
{g) PGKKRKV,
{h) PEGKRKY, PKK, PKEKGRKY, PEKK, PKEKRKGKY, PKRKERGY, PRKKREG,

25 PKKRGV, PKKRKG, or PKKRKV;
(iy  RBHBH, RBHBR, RBR, RBRBR, or RBRRBR;
(1  RFR
(k} RHR;
()  RK or RKKK;
30 (m} RR, RF, RRR, RFRRF, or RRRRFFF,

{n) RIRRI;
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(o}  KRKIL; and
{p) KFK, KREY, or KKFRK;

wherein the amuino acid residues 1n the EP can have - or L-stereochemistry.

3
S

The EEV or compound of claim 66, wheremn the EP has the structure: Ac-PKKKRKV-

3

5. The EEV or compound of any of the preceding claims, wherein L? comprises one or more

hydrophobic components (X}, {X°").

76. The EEV or compound of claim 73, wherein one or more hydrophobic components {(X°'),

{(X°'"y comprise one of two aromatic rings.

=
i
i

The EEV or compound of claim 75, wherein one or more hydrophobic components (X',

{X""} 15 a non-naturally occurring amino acid comprising one of more aromatic rings.

78. The EEV or compound of claim 73, wherein one or more hydrophobic components (X'},

(X"} comprise two aromatic rings.

79, The EEV or compound of claim 75, wherein one or more hydrophobic components (X°'),

(X"} 18, mndependently, selected from Nal, dNal, or Bip.

30 The EEV or compound of claim 735, wherein one or more hydrophobic components (X%},

{X°"} comprise an aliphatic hydrocarbon.

&1. The EEV or compound of claim 80, wherein one or more hydrophobic components {(X°'},

(X" comprises a Ca-Cy abiphatic hydrocarbon.

32 The EEV or compound of claim 81, wheremn one or more hydrophobic components (X%,

{X°"} 15 a Cs abiphatic hydrocarbon.

83. An EEV of claim 1 comprising the structure:
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PCT/US2024/042608
8 O
§ & N . § § L i\ » ,
Ep et N N BRI T N
ﬁ{?HZ}y‘ {{;;H;,_}y,
MM
Q . ?‘ﬁ% ) Q -..‘3\
= MY Y
{ 3& ,}\"\ . {\ 1 a
(\ G ng N N {3\ \ ““““ \f\ ‘;R*
s Lty e el
Q?’ pL- §\§ T -, o s 3] \?_;
\\i M : Do N HN_ L
O WNme oh i
) Y R o
8 NH - . Y 4 “T{_,w\ ] 3
ﬁ : wt i A { }\3
W ke
RS ”
¢ Q{: H&::‘;{\
(A-2); or
wherein,

(A-Za)
Ri, Ry, and Rs are each independently H or a side chain comprising an aryl or
heteroaryl group;
5

at least two of Ry, Ro, and Rz are a side chain of phenylalanine;

R4, Rs, Reand Ry, when present, are independently H or an amino acid side chain;
2 k B
g 1s an integer from 1-4;

m' 15 an integer from O to 3;
m’’ is an nteger from O to 3; and
n 15 an integer from 1-4.

84

(DN, (B or (F):

The EEV of claim 83, wherein the linker has a structure of Formula (B}, (BB, ('),
Formula (B'}:

4 O \
. H AL N AT
N PEG) N T UN—(PEG)T Y
o .0 o
{?Hﬁ}y‘
i5

{(B):
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Formula (BB'):

Formula (C');

o

H o ok
{”\ %\,A,"‘. \' ~
2 e (PEG N {PEG), H

o

-
L H
{QHZ}};‘

O

é

Formula (D'):

H &
\i il
L

i
R PEG)e - “Ti" \
O

H
(RAy
{(; Hﬁ}y

R
Formula (E'}:

s M AU IR , )
R O L L i) W i N (PEG)S

2%

Formuda (F7):

==t &

. N §
. i‘a\.‘
i

ﬁ o 90 AT RE .-" ~
EP—N~(PEG), -~y \~; N-(PEG),~

{QHs}y

6{3??

wherein:
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x'1s an integer from O to 12;
17180, 1, or 2, whergin " 13 0 when x"1s §;
z' 15 an integer from O to 12;

17180, 1, or 2, wherem 17 1s O when 2" 13 0;

(V43

z" is an integer from G to 12

1180, 1, or 2, wherein ' 15 O when 2" 15 {;

X and X% each, mdividually, comprise a hydrophobic component;

K* is D-lysine or L-fysine residue;

(AA)b and (AA}L" are each an amino acid {AA)} component comprising at least one amino
10 acid residue;

b’ is an integer from O to 12; and

b 1s an integer from G 1o 12,

8s. The EEV of claim 83, wherein the linker has a structure selected from Formula (G), (H?,

1S (I, (), (B, (B9, (1), or (M)
Formula (G'):

Q . I

s H f‘ﬁ}\? § a i i x§ {AA) g PEG) *“\ M
" NS PEG)e T Ty YT N PG Ty TRk I
& 0
(CH2)y
: (@,
Formula (H'):
P {-i P ":f" X8
: H RN N b AARYy N~ AT TR
ok Aamwwgpga}x P \ﬁ\» R ﬁi{?ﬁﬁ}g’ v \g { }b § {PE{;}; n
6 L A 5 o
' . {CHL}y‘
s L,
. (H);
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Foramda (7'):

0 2

A i
CH oRWE r
e BN REGL T Ty Y ﬁw{?&ﬁ}z« -

o . o
(CHa)y

&

Formula (J'):

H O

s

P
< M (e
&*E“N“{pgﬁ}x‘ el \*~§‘
53 ({::HE}\;'

AN

ES

Formula (J7):

Formula (K'):

oy,
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Foranda (1.7}

EI & 9 3
. H LN e . Al M
w§ M- §f‘z’ﬁ€§ N '\]*r fb §‘>§ (pgﬁ}z ! }\‘i { o
Q O
igﬁg}v‘
; (L"), and
Formula (M'):
Q
H R AL Y-
’“‘“‘“N {PEGL "y ™ N-{PEGRT T
I [
@ e 0
i?%ﬁy

(M),
wherein:

x' is an integer from G to 12;

17180, 1, or 2, wherein }' 18 0 when x" 15 0;

7' 1s an integer from O 1o 12;

3180, 1, or 2, wherein 1" 15 0 when 7" 15 O;
' o e A o 5.

z" 15 an integer from O to 12

37180, 1, or 2, wherein " 1s 0 when 2" 15 O;

X° comprises a hydrophobic component;

K* is D-lysine or L-lysine residue;

(AAda, (AAY, and (AAYD” are each an amino acid {AA} component comprising at least

one amino acid residue;
a’ 18 an teger from 010 12;
b’ 18 an integer from O to 12; and

b" 15 an nteger from O to 12.

86. An EEV of claim 30, comprising the structure:
2 gt}
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{AA-ZY; or

wherein,

PCT/US2024/042608

G 1':~{"r
kY
7 {} .
_a»““;"{ R )
- £

QN \;x;\;:.g \g_“‘{ g
m;{‘ { \ ;,-} ----- (: \é
\ "y 3
. O Ré

{AA-2a);

Ry, Ry, and Rs are each independently H or a side chain comprising an aryl or hetercaryl

erouy,

at least two of Ry, Ry, and Rs are a side chain of phenylalanine;

Ry, Rs, Re and Ry, when present, are independently H or an amino acid side chain;

qisi 2,3 o0r4
m' is an integer from 0 to 3;
m'’ 15 an integer from 0 1o 3; and

n1s an integer from 1-4.

87 The EEV of claim 85, wherein the linker 1s selected from:

Formula (N'):
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Foramda (0):

0

Nl AUNNTY ST
Ac” "'g\«»{?m;zﬁ T

G
(CHa)y
--*\-'11-" ' N
(O');
Formula (P'):
Noa i AUPRTY SSTLA Y
AT T RAPEG) T Ty |
LoRrEed
{{3%%2}‘;
S * (P}, and
Formda (O):
Ac T TN AR (PES Y |
(CHy), o
wherein:
7' 1s an integer from O 1o 12;
10 17180, 1, or 2, wherein 17 15 0 when 2" 15 §;

X°" 1s a hydrophobic component;

K* is D-lysine or L-lysine residue;

PCT/US2024/042608

{AA}D 13 an amino acid { AA} component comprising at least one amino acid residue,; and

b’ 1s an oteger from O to 12,
]

83, The EEV of claim 83, wherein the hinker comprises Formula (R'):
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Formda (R}

5 ¥ ,:. o f .ﬁg\ ,»" v‘__‘_,«t;}‘“’}\.\ E?ﬁ
o N-{PEG)e T YT UN—PESYT Y
8] 7 ,
{??"gz}y
% (R’);
wherein:

i

x" 18 an integer from O to 12;

1150, 1, or 2, wherein ' 18 0 when x 13 0

z'1s an integer from 0 o 12; and

17180, 1, or 2, wherein j7 18 O when 2" 15 0.

39

S0

o1,

92.

The EEV of any of claims 83-88, wherein

one of Ry, Rz, and Ry 1s H; and

two of Ry, Ro, and B are a side

chain of phenylalanine.

The EEV of any of claims 83-88, wheremn:

R, Ro, and R: are a side chain of phenylalanine.

The EEV of any of claims 33-88, wherein:

PCT/US2024/042608

Ry, Ry, and Rs are each independently a side chain comprising an ary! or hetergaryl

group; and

at least two of Ry, Ry, and R; are a side chain of phenylalanine.

The EEV of any of claims 83-91, wherein R4 and Rs are H or an amino acid side chain of

arginine, serine, histidine or citrulline.

93.

The EEV of any of claims 83-92, wherein Ru: and Rg are H or an amino acid side chain of

arginine.

94.

The EEV of any of claims 83-93, wherein Ry and Rs are H.
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95, The EEV of any of claims 33-94, wheretn Rs and Re are arginine.
96, The EEV or compound of any of claims 1 to 88, wherem the cyclic cell penetrating
5 peptide s selected from Ff-Nal-GrGrQ; FIFGRGRQ; FGFGRGRQ; GIFGrGr(d; FGFGRRRO,
and FGFRRRRQ.
97. The EEV or compound of any of claims 1 to 88, wherein the cyclic cell penetrating
peptide 1s FAFARARQ.
10

98. The EEVY or compound of claims 1 to 88, wherein the cyclic cell penetrating peptide is

Ff-Nal-GrGri.

99, The FEV or compound of claims 1 to 88, wherein the cychic cell penetrating peptide is

1S selected from FIFGRGRQ, FIFRRRRQ, FIFRRQ, ftrrerQ or FIFR/RAQ.

100,  The EEV or compound of claims 1 to 88, wherein the cyclic cell penetrating peptide is

FG-Nal-GRGRQ.
20 101, The EEV or compound of claims 1 to 88, wherein the cyclic cell penetrating peptide s
selected from FGFGRGRG, f{GHGrGrQ, fGIGrGrQ, FGFGRGRG, FGFGRQ, fGHromd,

FGFRRRROQ, or FGFRRRRQ

102, The EEV or compound of any of claims 1 to 88, wherem the cyclic cell penetrating

25  peptde 1s FGWRGRQ.

103, The EEV or compound of any of claims 1-88, wherein the cyche peptide 18 selected from

FfFGRGRE, FGFGRGRQ, and FIFGRGRO.

30 104, The EEV or compound of any of ¢laims 1-88, wherein the cyclic peptide 15

ROGRGRGROQ.
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105, The EEV or compound of any of claims 1-88, wherein the cyvche peptide 1s FFFGRGRQ.

106,  The EEV on compound of any of claims 1-88, wherein the ¢yclic peptide 1s FGFRRRRG.

(V43

107, The EEV on compound of any of claims 1-88, wherein the cyclic peptide is

FGFRGRGO.

108, The EEV on compound of any of claims 1-88, wherein the cyclic peptide 1s

10 FRGRGRGQ.

109, The EEV on compound of any of claims 1-88, wherein the cyclic peptide 1s FRFGRGRGQ.

110, The EEV on compound of any of claims 1-88 wherein the cyclic peptide 1s FRFRFRFQ.

]

111, The EEV on compound of any of claims 1-88, wherein the cyclic peptide s FGFLRLR(}.

112, The EEV on compound of any of claims 1-88, wherein the cyclic peptide 1s

FGFVRVRQ.
20

113, The EEV of claim 26, comprising Formula (B

Formula (B):

Q
b o oml PR C Y
EP-N-(PEG) " "y ( N-PEGE T
O | O
(CHzy
cCPP (B);

25 wherein:

x' is an integer from G to 12;

17180, 1, or 2, whergin " 13 0 when x" 18 §;
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#" 15 an integer from O to 12;

17180, 1, or 2, wherem 17 1s O when 2" 13 0;
X comprises a hydrophobic component;
b 1s an integer from O to 12; and

b" 1s an mteger from O o 12.

114, The EEV of claim 113, wherein X°" 15 Nal.

115.  The EEV of claim 114, selected from:

PCT/US2024/042608

Ac-PKKKRKV-PEG,-K(cyclo[FGFGRGRQ])-PEG:;-Nal-OH

Ac-PKKKRKV-PEG;-K{cvelo[FGFRRRROQ])-PEG:,-Nal-OH

Ac-PKKKRKV-PEG-K(cyolo] FGFRRRGQ-PEG; »-Nal-OH

AC-KKKRK-PEG:-K{cyclof FGFGRGROD-PEG-Nal-OH

Ac-PEKKREV-E(cvelo[FGFGRGRQ])-PEG»-Nal-OH

Ac-PKEKEKRKV-K{cvelo[FGFGRGR(G]})-PEG:-Nal-OH

Ac-PKKKRK V-K{cyclo|[ FGFGRGRQ])-PEGy-Nal-OH

AC-KKKRK-PEG:-K{cyclof FGFGRGROD-PEG-Nal-OH

Ac-PKKKRKV-PEG:-K{cyclo[FGFGRGRQ])-PEG:2-Nal-OH

Ac-PKKKRKV-PEG-K(cvelo[FGFGRGRQ])-PEGe-Nal-OH

Ac-PKKKRKY-PEG-K(cvelo[FGFGRGRQ])-PEG:-Nal-OH

Ac-PKKKREV-K{cyclo[fFRGRO)-PEG,-Nal-OH

Ac-PKIKRKV-K(cyclo[ FAFARARQ])-PEG»-Nal-OH

Ac-PKKKRKV-K(cyelo[FGFGRQ])-PEG:,-Nal-OH

Ac-PKKKRKV-K{cyclo FGWRGRQ)-PEG:»-Nal-OH

Ac-PEKKREV-E(cvclo[FIFGRGROD-PEG:-Nal-OH

[
Ac-PKEKRKV-K{cyclo[FG-Nal-GRGRO-PEG»-Nal-OH; and

Ac-pkkkrkv-PEGy-k{cyclof fGfrrmr(Q]3-PEG-Nal-OH.

116, The EEV of claim 114, selected from:

Ac-RBRRBR-PEG-R{cyclofFIFGRGRQ}-PEG»-Nal-OH
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Ac-RBRRBR-PEG,-K{cyclo[FIFRRRRO])-PEG:> Nal-OH

Ac-RBRRBR-PEG-K{(cvclo[FIFRRr(3]}-PEG:2-Nal-OH; and

Ac-rbrrbr-PEG-K{cyclo[ fGFGrGrQ)}-PEG»-Nal-OH.

117, The EEV of claim 113, comprising:
Ac-rbrebr-PEGo-K{ cyclo[fGIGr GrQ) -PEGy2-Nal-OH.

118, The EEV of claim 113, comprising:
Ac-pkkkrkv-PEGz-k{cvelo[fGirrrrQ)-PEG1-Nal-OH.

119. The EEV of claim 113, wherein X 15 dNal.

120. The EEV of claim 119, selected from:

Ac-pkkkakv-PEGe-k{cvclo[ fGirmrQ-PEGR-dNal-OH

Ac-pkkkrkv-PEG:-k{cyclo[fffirrrQN-PEG »-dNal-OH

Ac-pkkkrkv-PEGo-k{cyclo] FGFRRRRQPEGi2-dNal-OH; and

|
[
[
[tG

Ac-pkkkrkv-PEG -k oy clo[fGFGrGr(3])-PEG-dNal-OH.

121. The EEV of claim 119, comprising:

AC-PKKKREV-PEG-K{cyclofRGRGRGRO-PEG~-dNal-OH

122. The EEV of claim 113, wherein X% 15 Bip.

123 The EEV of claim 122, comprising:
Ac-PRKKERKV-PEG-K{cyclol FGFGRGRQOD)-PEG1:-Bip-OH.

124, The EEV of claim 113, wherein X° 15 a3 Cs-Cg an aliphatic hydrocarbon.

125, The EEV of claim 124, comprising:
AC-PKKKRKV-PEG:-K{(cyclof FGFGRGRG}-PEG-Cs-0OH.
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126.  The EEV of clamm 113, wherein X 15 a hydrophobic amine acid.

127 The EEV of claim 126, wherein the hydrophobic amino acid s selected from
phenylalanine, tryptophan, tyrosine, valine, 1soleucine, leucing, and histidine or a combination

thereof.

128.  The EEV of claim 127, wherein:

{a) z' 18 12 and the EEV 15 selected from:
Ac-PKKKRKV-PEG-K{cvclo FGFGRGRO-PEG »-F-OH;
AC-PEKKKRKV-PEG-K{cyclo[ FGFGRGRQ)-PEG -W-0OH;
Ac-PKKKRKV-PEG:-Kicvclof FGFGRGRQ])-PEG»-Y-OH;
AC-PKEKKRKV-PEG-K{(cyclo[ FGFGRGRQD-PEG12-V-0OH;
Ac-PKKKRKV-PEG-Kicvclo[ FGFGRGRQ-PEG»-1-0H;
AC-PEKKKREKV-PEG-K{cyclo[ FGFGRGRQ-PEG: »-L-0OH;
Ac-PKEKRKV-PEG-K{cyclo[FGFGRGRQ)-PEG»-H-OH; or

{(a) z' 15 O and the EEV 15 Ac-PKKKRKV-PEG-K{cyclo[FGFGRGRG]-G-OH.

129 The EEV of claim 26, comprising Formula (C):

Formula (T}

G W
e M o :
gﬂi :’":ég B\ 3 .fu\ .S‘"“}'\ -~ 3 laaned e AT asel
ER - %{?E{E}y -y ;\\ﬁ_’, & \{:/ g“{pgﬁ’}z’f‘x\ i \T {&A}h X {AR}&; %
i 3 H
® oy, ©
cCPP (©):

wherein:

x' 15 an integer from O to 12;

118 0, 1, or 2, wherein }' 1s O when x" 15 0;
7' 1s an integer from O 1o 12;

17180, 1, or 2, wherein 17 15 0 when 2" 15 §;

X° comprises a hydrophobic component;
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130.

134,

pn
a3
(A%

136

137

(AAD and (AAYD” each comprise an ammno acid {A A} component comprising at least one
amino acid residue;
b'is an integer from 0 to 12; and

b” 1s an integer from 0 1o 12,

The EEV of ¢claim 129, wherein b’ is an integer from 2 to0 5 and b" 15 an mteger from 1 to

The EEV of claim 129, wherein b’ is an integer from -8

The EEV of claim 129, wherein b” is an mteger from 1-8.

The EEV of any one of claims 129, wherein b’ 1s 2-5 and b" 15 2-5.

The EEV of claim 129, wherem x 15 2, 2715 12, b is 2and b is 2.

The EEV of any one of claims 130-133, wherein x" 15 2.

The EEV of any one of claims 130-133, wherem 2" 15 12,

The EEV of any of clanms 130-136, wherein the ammo acid of (AA)D comprises arginine,

histidine, lysine, or a combination thereof.

138.

139,

140.

141.

The EEV of any one of claims130 to 137, wherein the amino acids are I3 amino acids.

The EEV of any one of claims 130 10 137, wherein the amino acids are L amino acids.

The EEV of any one of claims 130 10 137, wherein X is Nal, dNal, or Bip.

The EEVY of claim 130 wherein X 1s Bip.
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142, The EEV of claim 141, wherein the {AAD" comprises charged aminge acids comprisin
9 ot

histidine, asparagine, argining, or combinations thereof.

143, The EEV of claim 141, comprisimg:

Ac-PKKKRKG-PEG2-K(cyclo[FGFGRGRQ])-PEG1 2-RB-Bip-RB-OH.

144, The EEV of claim 26, comprising Formula (D}

Formda (D):

v 8L L xoum
EP—N-(PEG), 9 (AN (PG
O (cHyy ©
éﬁ??

(D),
wherein:
x" 18 an integer from O to 12;
17150, 1, or 2, wherein 15 O when x" 15 Q;
z' 13 an nteger from O to 12;
3718 0, 1, or 2, wheremn 17 13 0 when 2715 O
X comprises a hydrophobic component;
(AA)D’ comprises an amino acid (AA) component comprising at least one amino acid
residue; and

b’ is an integer from 0t 12,

145 The EEV of claim 144, wherein b’ 1s an integer from 2 to 5.

146,  The EEV of claim 144 or 145, wherein {AA)b' comprises charged amino acids comprising

arginine, histidine, lysine, or combinations thereof

147 The EEV of any one of claims 144-146, wherein the anuno acids comprising (AA)b are D

amino acids.
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148, The EEV of any one of claims 144-147, whereimn the aming acids comprising (AA)}b are L.

amino acids.

(V43

149, The EEV of any one of claims 144-148, wherein X° 15 Nal, dNal or Bip.

150.  The EEV of claim 149, wherein X is Nal.

151, The EEV of claim 150, wherein {AA}Y comprises one or more R, K, or a combination

10 thereof

152,  The EEV of claim 150, selected from:
Ac-KKK-PEG-K{cyclo[FGFGRGRQ])-RK-PEG>-Nal-OH
AC-KKK-K{cyclol FGFGRGRO-RK-PEG;2-Nal-OH; and
Ac-K{cyclo[ FGFGRGRO-KEKKRK-PEG) »-Nal-OH.

153 The EEV of claim 26, comprising Formula (E);

15 Foyonda (5}

.n @ . :
’ RS G
EP-N-(PEGH Ty T N—(PEG)
|oH o
O (cHyy
cCPP

£
wherein;
%" 1s an integer from O to 12;
1715 0, 1, or 2, wherein j' 1s O when x" 15 §;

z" 18 an teger from 010 12;

)
)

3718 0, 1, or 2, wheremn 17 13 0 when 2715 O
X° comprises a hydrophobic component; and

K" is D-lysine or L-lysine residue.
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154, The EEV of clamm 153, wherein X° comprises Nal, dNal, or Bip.

155 The EEV of claim 154, selected from:
AC-PEKKKREKV-PEG-K{cyclo[FGFGRGRQD-PEG12-K{Ac-Nal}-OH
Ac-PEKKRKV-PEG;-K{cyclo[FGFGRGRO}-PEG12. K{Ac-Bip)-OH; and
Ac-K{eyclo FGFGRGROD-PEG 2-kkkrk{ Ac-nal}-OH.

5 156, The EEV of claim 153, wherein X° 15 3 hydrophobic amino acid.

157.  The EEV of claim 156, wherein the hydrophobic amine acid is tryptophan, tyrosine,

isoleucing, leucine, histidine, phenylalanine, or a combination thereof.

10 138, The EEV of claim 156, selected from:

o[ FGFGRGRO-PEGi-K{Ac-W)-OH
FGFGRGROD-PEG:-K(Ae-Y)-0OH
FGFGRGROD-PEG:-K(Ac-D)-OH
b
D

Ac-PKKKRKV-PEG,-K(eyel
Ac-PKKKRKV-PEG,-K(eyclo
Ac-PKKKRKV-PEG,K{cyclo
Ac-PKKKRKV-PEG,-K{cyclo[FGFGRGROD-PEG,-K(Ac-L)-OH
Ac-PKKKRKV-PEG,-K(cyelo[FGFGRGRQ]-PEG:,-K{ Ac-H)-OH, and
Ac-PKKKRKV-FEG,-K(cyclo[FGFGRGRQ))-PEG:,-K(Ac-F)-OH.

[
[
{
{

159,  The EEV of claim 26, comprising Formula (F}:

Formuda (F):
G

% B R SRR Yy
EP~N-{PEGK " " Y N-{PEG) Y -
o .. 0 o
(CHy)y
cCPP

(Fy:
15 wherein:

x"is an integer from G to 12;
1180, 1, or 2, wherein j" 18 0 when x" 15 §;

z' 1s an integer from 0 to 12;
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17180 1, or 2, wherem 17 18 O when 2715 O;

X comprises a hydrophobic component;
(AA)D’ comprises an amino acid (AA) component comprising at least one amino acid

residue; and

(V43

b’ is an integer from 0t 12,
160,  The EEV of claim 159, wherein X° comprises Bip.

161.  The EEV of claim 160, selected from:

Ac-PKKKRKG-PEG,-K(cycio[FGFGRGRO)-PEG-Bip-BRBRE-OH
Ac-KKKRK-PEG:-K(cyclo[FGFGRGRQ])-PEG:.-Bip-BRBRB-OH

Ac-PKKKRKG-PEG)-K(cyclof FGFGRGRQ])-PEG:,-Bip-RBRB-OH

Ac-PKKKRKG-PEG-K(cyelo[ FGFGRGRQ))-PEG,-Bip-BHRHR-OH; and
Ac-PRKKKRKG-PEG-K(cyclo[FGFGRGRQ])-PEG1.-Bip-BRHRH-OH.

10
162. The EEV of claim 27, comprising Formula (G}

Formula (G):

;o H {5 H 4w
H b N R wy o P D
gg}...ﬁ....{;}g(;}x_a»”\ .,\?{-- \?,x N----{F‘ﬁ@}z"j‘ .\F/ {Aﬁ}b N {pﬁﬁ&
= {H 8]
O &
cOPP

(G,
15 wherein:

x"is an integer from G to 12;
1180, 1, or 2, wherein j" 18 0 when x" 15 §;
z' 1s an integer from 0 to 12;

17180, 1, or 2, wherein 1 18 O when z" 15 0;

b
]

z'" is an integer from O to 12;

17180, 1, or 2, wherein 1" 1s O when 2z 15 (;
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(AAD comprises an anmuno acid (AA) component comprising at least one amino acid
residue; and
b’ is an integer from 0t 12,

163,  The EEV of claim 162, wherein x'is 2.

164, The EEV of claim 162 ¢r 163, wherein 2/ 18 2, 4, or 8.

165, The EEV of any of claims 162-164, wherem 2" 18 2, 4 or &

166,  The EEV of claim 162, wherein z" 15 2 and 2" 15 2.

167 The EEV of claim 162, comprising:

Ac-PEKKREV-PEG:-K{cyclof FfFGRGROQ-PEG-RFQILY-PEG:-OH.

168,  The EEV of claim 162, wherein z" 15 2.

169, The EEV of claim 162, wherem 2”7 15 4.

170, The EEV of claim 162, selected from:

Ac-PKKKRKV-PEG,-K(cyclo| FIFGRGRQ]-PEG,-RF-PEG:-OH

Ac-PKKKRKV-PEG-K(cvelo[FGFGRGRQ))-PEG-R-PEG,-OH

AC-PKKKRKV-PEG:-K(cyclo[FGEFGRGRQ])-PEG,-F-PEG-OH

Ac-PEKKREV-PEG:-K{cyclof FGFGRGRO)-PEG-RRF-PEG,-OH

Ac-PKEKEKRKV-PEG:-K{cyclo[FGFGRGRQN-PEG:-RFR-PEG:-OH

AC-PKKKRKV-PE-K{cyclof FGFGRGRO)-PEG-RFRRF-PEG:-OH

)
Ac-PKKKRKV-PEG-K(cyclo[FGFGRGRQ])-PEG-RGRRG-PEG:-OH

D

]

Ac-PEKKREV-PEG-K{cyclo[ FGFGRGRQ-PEG-RBRRBR-PEG-0OH

Ac-PKKKRKV-PEG,-K{cyclo[FGFGRGRQ])-PEG,-KKKRK-PEG,-OH; and

Ac-KKKRK-PEG-K(cyclo] FGFGRGRQ])-PEG,-RF-PEG-OH.
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171, The EEV of clamm 162, comprising:

Ac-KKKRK-PEG:-K(cyclo[FGFGRGRQ])-PEG:-RF-PEG-K(1N:)-NiL.

172, The EEV of claim 162, wherein 2" 15 4 and 27 15 4.

173,  The EEV of claim 162, selected from:

PCT/US2024/042608

Ac-PKKKRKV-PEG-K(cvelo[FIFGRGRQ))-PEG:-RF-PEG:-OH

Ac-PKKKRKV-PEG-K(cyelo[FGFGRGRQ])-PEG-RF-PEG,-OH, and

Ac-KEKRK-PEG:-K(cyclo] FGFGRGROD-PEGs-RF-PEGs-OH.

174, The EEVY of claim 162, wherein 7’ 1s 8 and 2" is 4.

175 The EEV of claim 162, selected from:

Ac-PEKKREV-PEG;-K{cyclo[ FfFGRGR-PEG:-RF-PEG4-0OH

Ac-PKEKRKV-PEG;-K{cyclo[FGFGRGRO)-PEGe-RF-PEG4-OH; and

Ac-KKKRK-PEG:-K(cyclo] FGFGRGRQ])-PEGs-RF-PEGA-OFL

176.  The EEV of claim 162, selected from:

Ac-KKRK-FEG,-K(cyelo]FGFGRGRQ])-PEGs-RF-PEG,-OH,

Ac-KRI-PEGK(cyclo[ FGFGRGRQ])-PEGs-RF-PEG,-OH;

Ac-RK-PEG-K{cyclo| FGFGRGROQ|)-PEGs-RF-PEG-OH: or

Ac-RF-PEG-K{cyclo[FGFGRGRQ])-PEGe-RF-PEGs-OH.

177. The EEV of claim 162, selected from:

Ac-RF-PEG-K{(cyclo[FGFGRGRQ-PEG:-RF-PEGs-OH; or

Ac-RF-PEG:-K{cyclo[ FFFGRGRO]-PEG:-RF-PEG-OH.

178. The EEV of claim 162, selected fromy:

AC-KKFRK-PEG:-K{cyclo[FGFGRGRO}-PEG-RE-PEG4-0OH, or

Ac-KKFRK-PEG,-K{cyclol FFFGRGRQ}-PEG,-RF-PEGs-OH,
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179, The EEV of claim 162, selected fromy:
Ac-KEKRK-PEG:-K{cyelof FGRGFGRQ-PEG-RF-PEG-OH;
Io FRFRFRFQ]-PEG-RF-PEG-0OH;

A-KEKRE-PEG-K{cyelof
Ac-KKKRK-PEG-K{cyclo[ FGFLRLRQ-PEG-RF-PEG4-OH; or
Ac-KKKRK-PEG:-K{cyclol FGFVRVRQ|-PEG-RF-PEG-OH.

180. The EEV of claim 162, selected from:

Ac-KKKRK-PEG,-K(cyelo] FFFGRGRO])-PEG-KRR-PEG,-OH;

Ac-KKKRK-PEG,-K(cyclo[ FIFGRGROI-PEG,-KKRR-PEG-OH,

AC-KKEKRK-PEG-K{cyclo FIFGRGRGPEG-KKKRR-PEG4-OH;

A-KEKRK-PEG-K{cyclo FIFGRGROQ-PEG-KRK-PEG-OH;
-PEG-KKRK-PEG-OH; or
]

Ac-KKKRK-PEG-K{cyclof FEFGRGRQ
Ac-KKKRK-PEG-K{cyclol FFFGRGRQ|)-PEG,-KKKRK-PEG,-OH.

181. The BEEV of claim 162, selected from:
[FGFGRORQ-PEG-RF-PEG-OH;

(Vg

Ac-KEKRK-PEG»-K{cyelo
Ac-KKRE-PEG-K{cyclo[ FGFGRGRO-PEG-RF-PEG-0OH,;
Ac-KRK-PEG-K{cyclo[ FGFGRGRO-PEG-RF-PEG-OH; or
AC-RK-PEG-K{cyclo[FGFGRGRON-PEG-RF-PEG:-OH.

182, The EEV of clamm 27, comprising Formula (H):

Formula (H):

o S
ooH y H AR
H A A A AR N IPEG e
EP —N-{PEG) Tr’%'\f? ~{PEG), "T ARy N PGl Y
T B , o
{CHzly @
|
Bteeaty e
(H);

10 wherein:
x" 18 an integer from O to 12;
1150, 1, 0or 2, wherein j' 1s 0 when x" 15 0;
z' 18 an ateger from O to 12;

17180, 1, or 2, wheremn 17 13 0 when 2715 §;
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#" 13 an mteger from 010 12;

1715 0,1, or 2, wherein 17 15 O when 2”15 {;

X comprises a hydrophobic component;

{AAY and (AA)D” are each an amino acid (AA) component comprising at least one ammno
acid residue;

b’ 1s an integer from G to 12; and

b" 1s an mteger from O o 12.

183,  The EEV of claim 182, wherein x'is 2.

184, The EEV of claim 182 or 183, wherem z' 15 2, 4, or 8.

185 The EEV of any one of claims 182-184, whereinz"1s 2, 4, or §.

186, The EEV of claim 182, wheremn 2’15 2, 2" 15 2, and X% 15 Bip.

187 The EEV of claim 186, comprising:

Ac-PKKKRKV-PEG;-K(cyclo[FIFGRGRQ]-PEG,-RF-PEG,-Bip-OH.

188 The EEV of claim 186, wherem 2" 15 2, 2”7 1s 4 and X° 15 Bip.

189, The EEV of claum 186, selected fromy:

Ac-PKKKRKV-PEG,K(cyclo[FGFGRGRQ)-PEG-RF-PEGy-Bip-OH

Ac-PKKKRKV-PEG-K(cvelo[FIFGRGRQ|)-PEG,-RF-PEG,-Bip-OH; and

Ac-KKKRK-PEG,-K{cyclol FGFGRGRO-PEG,-RF-PEG,-Bip-OH

190, The EEV of clamm 186, wheremn 2" 182, 2”18 ¢, 17 18 0 and X% 13 Bip.

191, The EEV of claim 186, comprising:
Ac-KKKRE-PEG-K{cyclo[FGFGRGRQ])-PEGe-R-Bip-OH.
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192, The BEV of clamm 27, comprising Formula (I}

Formula (1):

B i ¥
H ML L tAAy N {PEGE
EP - N-(PEG), Py e,y (NS RERE
o i o
Qﬁﬁzéy
cOPF

wherein:
x"1g an integer from Oto 12;
17180, 1, or 2, wherein }' 18 0 when x" 15 0;
#" 15 an integer from O to 12;
17180, 1, or 2, wherein j” 1s O when 2" 13 0;
z" is an integer from G to 12

7715 0, 1, or 2, wherein 17 15 O when 2”7 15 O,
2 2 M
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§

ERPRLY WY

&

I

(AA)b and (AA}L" are each an amino acid {AA)} component comprising at least one amino

acid residue;
b'is an integer from 0 to 12; and
b 13 an integer trom O to 12,

193, The EEV of claim 192, wherein X" is 2.

194, The EEV of claim 192 or 193 wheremn z' 15 2, 4, or &.

195, The EEV of any one of claims 191-193, wherein 2" 15 2, 4 or §.

196, The EEV of claim 192, comprising:

Ac-RKKRK-PEG:-K{cyclof FGFGRGRO}-PEG-RF-PEGe-F-OH; or

Ac-KKKRK-PEG,-K(cyclo| FGFGRGRO]-PEG,-RF-PEGs-R-OH.

197, The EEV of claim 192, comprising:

Ac-KEKKRK-PEG,-K{cyclo] FFFGRGRQ}-PEG,-RF-PEG,-F-OH.
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198,  The EEV of claim 192, comprising:

PCT/US2024/042608

AC-KKKRK-PEG:-K{cyclof FGFRRRRQ}-PEG:-RF-PEGy-F-OH.

199, The EEV of claim 192, comprising:

Ac-RF-PEG:-K{cyclof FGFGRGRQ-PEG:-RF-PEG:-F-OH.

200,  The EEV of claim 192, comprising:

Ac-KKFRK-PEG,-K(cyclo] FGFGRGROQ-PEG,-RF-PEG,-F-OH;

Ac-KRK-PEG,-K(cvelo[FGFGRGRQ]-PEG,-RE-PEG,-F-OH: or

Ac-KFK-PEG-K(cyclo| FGFGRGRQ}-PEG,-RF-PEG,-F-OH.

201, The EEV of claim 27, comprising Formula (§} or Formula (J1):

Formula (7):

) w
N

i i

“ Ll RRARYY TR A
BP —N-{PEG), - ,\ﬂ,, HAAL §
0 {CHply

" cQPP

Formula (17):

Q )
N i

a2 N 3 :
.‘i i LAY

ﬁ \\\\ - { ) ““\& ‘\:"‘f‘«-“'i:‘\"\ ) -«‘.j\:ag\‘ §Q§
& ? “““ g@\ — §§3§$ }x‘ 0.~-"'t B '\;?«-" {&8& §33 E § - {P ﬁh}e‘f\ §§
(} ‘i{?ﬁﬁ}y' ©

copg

wherein:
x' 15 an integer from O to 12;
i35 118 0, 1, or 2, wherein }' 1s O when x" 15 0;

7' 1s an integer from O 1o 12;
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17180 1, or 2, wherem 17 18 O when 2715 O;

K" is D-lysine or L-lysine residue;
(AAja" comprises an amino actd {AA)} component comprising at least one amino acid
residue; and
a’1s an integer from O to 12,
202,  The EEVY of claim 200, wherein x'is 2
203, The EEVY of claim 200 or 201, wherein 2’18 12.

204, The EEV of claim 200, wherein x"i1s 2 and z' 15 12.

205, The EEV of claim 200, selected from:

Ac-KEKRK-PEG,-K(KKRKK-Ac)-K(cyclo[FGFGRGROQ|-PEG,-K(N;)-NH,
Ac-KKKRK-PEG,-K(RBRRBR-Ac)-K(cyclo[ FGFGRGRQ]-PEG: -K{Na }-NH,
Ac-RBRRBR-PEG-K(KKRKK-Ac)-K(cyclo[FGFGRGRQ]-PEG, - K(N:)-NH,. and
Ac-KRE-PEG,-F(KRK-Ac)-K(cyclo[FGFGRGRQ]-PEG -K(Na)-NH,,

206.  The EEVY of claim 200, selected from:
ACKRE-PEG-K(KRE-Ac)-K{cyclo[FGFGRGRQ-PEG:-OH;
Ac-KRK-PEG-K(KRKIL-Ac)-K(cyclo[FGFGRGRQ}-PEG»-OH;
Ac-KRKIL-PEG-K(KRK-Ac)-K{cyclo[ FGFGRGRO}-PEG,-OH;
AC-KRK-PEG-K{KRKF-Ac)-K{cyclof FGFGRGRO-PEGR-0OH; or
Ac-KREF-PEG-K{EKRK-Ac)-K{cyclol FGFGRGRQ|-PEG1:-OH.

207 The EEV of claim 200, selected from:
Ac-BEKERK-PEG-K{KEKRKE-Ac)-K{cyclo[FGFGRGRQ-PEGH-0OH;
AC-KKKRK-PEG-K{RBRRBR-Ac)-K{(cyclo FGFGRGR]-PEG-OH; or

Ac-RBRRBR-PEG;-K(KKRKEK-Ac)-K{cyelo FGFGRGRQ]-PEG:-OH.

208, The EEV of claim 200, selected from:
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Ac-KKKRK-PEG,-K(RFRRF-Ac)-K{cyclo[FGFGRGROI-PEG,-OH: or
Ac-RFRRF-PEG,-K{KKRKK-Ac)-K({cyclo] FGEGRGRQ-PEG ,-OH.

209 The EEV of claim 200, selected from:
Ac-KKEKRK-PEG-K{RIRRI-Ac)-K{cyclo[FGFGRGRG-PEG-CH; or
AC-RIRRI-PEG-K{KKRKK-Ac)-K{cyclo[ FGFGRGRG]-PEGi-CH

210.  The EEV of claim 200, selected from:
Ac-PKKKREV-PEG,-FGF-K{cyclo]RGRGRGRQ])-PEG: »-OH.

211, The EEV of claim 27, comprising Formula (K}

Formula (K):

&
H :"J‘-'g § Ny H »"l‘:i 8
ER—N-{PEG), MT[ ST AR~ N {PEGR T T
‘ £
{%:ﬁ;z?y*
cCPP

{(K);
wherein:
{AA) 15 an amino acid linker comprising at least one amino acid;
x' 18 an integer from G to 12;
1180, 1, or 2, wherein j" 18 0 when x" 15 §;
z' 1s an integer from 0 to 12
17180, 1, or 2, wherein ;" 1s O when 2" 13 §;
{AA)D comprises an anuno acid {AA) component comprising at least one amino acid
resudue; and

b’ 1s an oteger from O to 12,

212, The EEV of claim 211, wherein b’ 1s an mteger from 1-8.
213, The EEV of claim 211-212, wherem the amino acid in {AAD comprises G, F, B, Ror

combinations thereof,
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214, The EEV of any of claims 211-213, wherein x" 18 2.

215, The EEV of any of claims 211-214, wherein 2" 15 4,

216, The FEV of claim 211, wherein b’ 1s 2, ¥ 15 2and 2" is 4.

217 The EEV of claim 211, selected from:

Ac-PKKKRKV-PEG-K(cyelo[FIFGRGRQ])-RF-PEG:-OH; and

Ac-PKKKRKY-PEG,-K(cyelo[FGFGRGRQ])-RF-PEG,-OFH.

218, The BEV of claim 211, whereina’ 53, x"1s 2 and 2" 158 4.
b b

219, The BEV of claim 211 selected from:

Ac-PEKKKRKV-PEG,-K(cyelo[FGFGRGRQ])-GRF-PEG,-OH; and

Ac-PKKKRKV-PEG,-K(cyclo[FGFGRGRQ])-BRF-PEG,-OH.

220,  The EEV of claim 27, comprising formula (L)

Formulba (1).

ron g j
H SN N AN AR~
EP—N-(PEG) 7 N IPEGKT Y A8k
O (CHyy ©
cCPP

(L)
wherein:
x" 18 an integer from O to 12;
1150, 1, 0or 2, wherein j' 1s 0 when x" 15 0;
z' 18 an ateger from O to 12;

17180, 1, or 2, wheremn 17 13 0 when 2715 §;

PCT/US2024/042608

{AAYD comprises an amino acid (AA) component comprising at least one amino acid

residue; and
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b’ i an integer from Oto 12,
pat]

221, 'The BEEV of claim 220, wherein b’ is an integer from 1-8.

222, 'The EEV of claim 220 or 221, wherein {(AA)D comprises a charged anmino acid selected

from G, E, R or a combination thereof.

Ny

223.  The EEV of any one of claims 220-222, wherein x" 15 2.

224, The EEV of any one of clatms 220-223, whereinz' 8 0, 2 or 8.

225 The EEV of claim 220, wherem x"1s 2, 2/ 15 0, ;" 18 O and b" 15 3.
226, The EEV of claim 220, selected from:
AC-KKEKRK-PEG-K{cyclo FGFGRGRI)-GGE-OH; and
AC-KKKRK-PEG:-K{cyclo[ FGFGRGRON-GGE-NH,.

227.  The EEV of claim 220, selected from:
Ac-KKKRK-PEG2-K({cyclol FIFGRGRO]})-PEGE-RF-OH;
Ac-KKKRK-PEG4-K(cyclof FIFGRGRO|)-PEGS-RF-OH; or
Ac-BEKERK-PEGE-K{cyclo[FIFGRGRQ)-PEGR-RF-OH.

228  The EEV of claim 220, selected from:

Ac-KKREK-PEG2Z-K{cyclol FIFGRGRQ])-PEGE-RF-OH;

Ac-KRK-PEG2-K{cyclo[FIFGRGRO]}-PEGE-RF-OH;

Ac-RK-PEG2-K{cyclo| FIFGRGR])-PEGES-RF-OH, or

Ac-RF-PEG2-K(cyclo[ FFFGRGRQ)-PEGS-RF-OH.

229, The EEV of claim 220, wheremn x" 15 2, 2/ 15 ¢, 1" 18 0, and b’ 18 an mteger from 2-8.

~

230,  The EEV of claim 220, comprising:

Ac-KKKRK-PEG:-K{cyclo[FGFGRGRQD)-GGRRGRRG-OH.
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232, The EEV of claim 227, wherein x" 15 2, 2" 15 2, and b’ is an integer from 8-12.

233, The EEV of claim 220, comprising:

Ac-PKKKRKV-PEG,-K(cyelo] FIFGRGRQ))-PEG-RFQILY BRBRB-OH.

234. The EEV of claim 220, wherein x’1s 2, 2/ 15 8, and b’ 15 2.

235, The EEV of claim 220, comprising:
Ac-KEKKRK-PEG-K{cyclo[FGFGRGRQ])-PEG-RF-CH.

236, The EEV of claum 27, comprising Formula (M)

Formula (M):

.. H %} FERS A o
EP—N-(PEG), AN N~ (PEG), AN AR X7
O (cHy, ©
CCPR

(M)
wherein:

x" 18 an integer from O to 12;

17180, 1, or 2, whereinj" 18 0 when x" 15 O;
z' 1s an integer from 0 to 12

17180, 1, or 2, wherein ;" 1s O when 2" 13 §;

X comprises a hydrophobic component;

{(AA3D comprises an amino acid {AA} component comprising at least one amino acid

residue;
a’ 18 an teger from 010 12;

b’ 13 an nteger from O to 12; and
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b" 13 an mteger from G o i2.

237 The EEV of claim 236, wherein X°" 15 Nal, dNal, or Bip.
5 238, The BEEVY of claim 236, wherein X°" is Bip.

239, The EEV of claim 236, selected from:

Ac-PKKKRKG-PEG-K{cyciol FGFGRGRQ-PEG:-RHRH-Bip-OH

[ )]
Ac-PKKKRKG-PEG:-K(cyclo[ FGFGRGRO])-PEG:1:-RBRB-Bip-OH
] )
1)

Ac-PKKERKG-PEG:-K{(cyclo] FGFGRGRO])-PEG:,-BRBR-Bip-OH
Ac-PKKKRKG-PEG:-K(cyclo] FGFGRGRQ))-PEG,-HRHR -Bip-OH
Ac-PRKKKRKG-PEG-K(cyclo] FGFGRGRQ]-PEG:.-HBHB-Bip-OH
Ac-PRKKRKG-PEG-K{cyclo[FGFGRGRQ])-PEG:2-BHBH-Bip-OH

240, The EEV of claim 236, wheremn the amino acid m of (AAY comprises histidine,

10 asparagine, arginine, or combinations thereof.

241.  The EEV of claim 236, selected from:
AC-PEKKREG-PEG-K{cyclo[FGFGRGRO-PEGH-RHRH-Bip-OH; and
Ac-PKERKRKG-PEG-K{cyclofFGFGRGRO-PEG:-RBRB-Bip-OH.

242 The EEV of claim 236, selected from:
Ac-PKEKRKG-PEG-R{cyclofFGFGRGRD-PEG)»-BRBR-Bip-OH, and
AC-PEKKKRKG-PEM-K{cyclo[FGFGRGR)-PEG,-BHBH-Bip-CH.

i3

243, The EEV of claim 230, selected from:
AC-PEKKRKG-PEG-K{cyclo[FGFGRGR-PEGH-HRHR-Bip-OH; and
Ac-PRKEKRKG-PEG-K{cyclo[FGFGRGROQ)-PEG:-HBHB-Bip-OH.

244 The EEV of clamim 236, whereint X% 18 Nal.
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245 The EEV of claim 244, selected from:

PCT/US2024/042608

Ac-KKK-PEG,-K(cyclo]FGFGRGRQ]}-PEG) -RK-Nal-OH:

Ac-KKK-K{cyclo{FGFGRGROQ]}-PEG: »-RK-Nal-OH,

Ac-KKK-PEG-K{cyclo] FE-Nal-GrGrQ1}-PEG12-RK-Nal-0OH;

Ac-KK-PEG,-K{cyclo[ FGFGRGROQ]-PEG:»-KRK-Nal-O1,

AC-K-PEG-K{cyclof FGFGRGRQD-PEG:-KKRK-Nal-OH; and

Ac-K{cyelolFGFGRGRO-PEG ,-KKKRK-Nal-OH.

246, The EEV of clamim 236, wheremnt X% 18 dNal.

5 247 The EEV of claim 246, selected from:

Ac-KKEK-K{cyclo[FGFGRGRO-PEGi2-rk-nal-OH;

Ac-BKE-K{cyclo[FGFGRGROD-PEGi~rk-nal-OH;

Ac-K{cyclo] FGFGRGRQ-PEG 2 -kikkr-nal-OH; and

A-K{cyelofFGFGRGRO-PEGy »-kkkr-nal-OH.

248 The EEV of claim 31, comprising Formula (N}

Formula (N):

per NSy pry, A1 AR
(CHy)y ©
é:i":??‘ (N);

10 wheremn
z' is an integer from O to 12;
17180, 1, or 2, wherein ;" 1s O when 2" 13 §;
X°" 15 a hydrophobic component;

K 18 D-lysine ot L-lysine residue;

15 {AA)B 15 an anuno acid (AA) component comprising at least one amuno acid residue; and

b’ 1s an integer from O to 12,
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249,

250,

251,

252,

253

255

The EEV of claim 248, wherein 2"1s 2, 4, 8, or 12.

The BEEV of claim 248 or 249, wherein 2" 15 12.

The EEY of any of claims 248 to 250, wherein b’ 1s an integer from 2-5.
The EEV of claim 248, selected from:

Ac-K{cyclol FGFGRGRQ-PEG - KKKR-K{ Ac-Nal}-OH;
Ac-K{cvclo] FGFGRGR]-PEG -KKR-K{ Ac-Nai}-OH; and
Ac-K{cyclo[FGFGRGROQH-PEGi-KR-K(Ac-Nal-OH.

The EEV of claim 248, selected from

Ac-K{cvclo] FGFGRGRG])-PEG - KKEKR-K{ Ac-dNal}-OH;
Ac-K{cyclo[ FGFGRGRQ])-PEG - KKR-K{Ac-dNal}-OH; and
Ac-K{cyclo[FGFGRGROD-PEG~-KR-K{Ac-dNal}-OH.

The EEV of claim 252 or 253, wherein { AA)b’ conmprises N,

The EEV of claum 31, comprising Formula (O}

Formula (O):

L, O
N JALZY -
Ac N-(PEG) Y
(CHy)y G
eGP Oy
wherein:

z' 1s an integer from 0 to 12;

1150, 1, or 2, wherein ;" 1s O when z" 15 §;

{AA)B 15 an anuno acid (AA) component comprising at least one amuno acid residue; and

b’ 1s an integer from O to 12,
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256. The EEV of claim 255, wheremn 218 2, 4, 8, or 12.
257 The EEVY of claim 255 or 256, wherein 2’18 12
258 The EEV of any of claims 255-257, wherem b'1s 2, 3, or 4.

259, The EEV of claim 2535, selected from:
Ac-K{cyclol FGFGRGRQD-PEG: - KKKR-k{N; }-NH,
Ac-K{cvelof FGFGRGROPEG1 - KKR-k{Nz }-NH:; and
Ac-K{cyclo]FGFGRGRGQ-PEGI 2-KR- k(N3 )-NH».

260,  The EEV of claim 255, selected from:
Ac-K{cvelo] FGFGRGRG])-PEGH-KKKR-OH
Ac-K{cyclo[ FGFGRGRQ])-PEG:-KKR-0OH; and
Ac-K{cyclo[FGFGRGROD-PEGIZ2-KR-CH.

261, The BEV of claims 259 or 260, wherein (AA}b’ comprises N

262, The EEV of clavn 31, comprising Formula (P

Formula (P):

K7 ?*é -{PEG), %
@H, hy 0

AR — XYM

wherein:
z' 18 an ateger from O to 12;
3718 0, 1, or 2, wheremn 17 13 0 when 2715 O

X°"1s a hydrophobic component;

PCT/US2024/042608

(AA}D 1s an amino acid (AA) component comprising at least one amino acid residue; and

b’ 15 an mteger from G to 12,
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263.  The EEV of claim 262, wherem 2" 15 2, 4, 8, or 12.

264, The EEV of claim 262 or 263, wherein 7" 15 12.

265, The EEV of any of claims 262-264, wherein b is 2-8.

266, The EEV of any of claims 262-265, wherein X° 15 Nal or dNal

267,  The EEV of claim 262, selected from:
Ac-E{cyclo[FGFGRGRQ-PEG1 2-KKKR-Nal-OH
Ac-K{cyclol FGFGRGRQD-PEG 2-KKR-Nal-OH
Ac-K{cyeloFGFGRGROH-PEG»-KKR-Nal-OH
Ac-K{cyclol FGFGRGRO-PEG1-KR-Nal-0H; and
Ac-K{cyclo] FGFGRGRQ-PEGI 2-KKR-Nal-OH

)
b

268, The EEV of claim 267, wherein {A A}, comprises N,
b

269, The EEV of claim 31, corprising Formula (Q)

Formula ((J):

wo L xe
&a_.,..?\i \{?/; “N-{AAN—{PEGET éﬂ?i\}; S
iC“"}y ©
cCPP %
wherein:

z' 15 an integer from O to 12
17180, 1, or 2, wherein ;" 1s O when z" 15 §;

X°" 15 a hydrophobic component;

PCT/US2024/042608

{AAYD 15 an ammno acid (A A) component coroprising at least one amino acid residue; and
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b’ 1s an integer from O to 12,

270. The EEV of claim 265 comprising. Ac-K{cyclo{FGFGRGRO]}-KKKRK-PEG»-Nal-OH.

271, The EEV of clamm 28, comprising Formula (R):

Formula (K):

.ox ©
| FRL TR AWM
EP—N-(PEG), " ™y Y N—{PEG); i
e E {}
© emgy
%
cORP (\R}

whersin:

x'1s an integer from O to 12;

17180, 1, or 2, wherein }' 18 0 when x" 15 0;
z' 15 an integer from O to 12; and

17180, 1, or 2, wherem 1”7 15 O when 2" 13 0.

272, The EEV claim 271, wherein ¥' 15 2.

273, The EEV of claim 271 or 272, wherein 2" 15 2, 4, 8 or 12.

274.  The EEV of any one of claims 271-273, wherein x"1s 2 and z' 15 12,

275, The EEV of claim 271, selected from:

Ac-pkkkrkv-PEGo-k{cy clof fGEGrGrQ])-PEGi-OH, and
Ac-pkkkrkv-PEG-k{ey clo[fGFGrGeQ])-PEG-K{N:)-NH:,

276, The EEV of any of claims 1 to 32 or 66 to 271, conjugated to a cargo to form an EEV-

cargo conjugate.

277 The EEV of claim 276, wherein cargo 1s a peptide, oligonucleotide, a small molecule, or
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a combination thereof.

278.  The EEVY of claim 277, wherein cargo is an oligonuciectide.

279, The EEV of claim 278, wherein oligonuclestide is an antisense oligonuclestide.

280.  The EEVY of 278 0r279, wheremn oligonucleotide is a phosphorodianudate morpholino

oligonucleotide (PMO),

281,  The FEV of any of claims 278-280, wherein M 15 covalently bound to the §' end of the

oligonucleotide, the 3’ end of the oligonucleotide, or the backbone of the oligonuclectide.

282, A pharmaceutical composition comprising the compound of claims 33-82 and a

pharmaceutically acceptable carrier.

283, A method of treating a disease in a subject in need thereof comprising administering to

the subject an effective amount of the pharmaceutical composition of claim 282,

284, The method of claim 283, wherein administering comprises pareoteral admustration.
285 The method of claim 284, wherein parenteral admurustration s selected fronu
subcutaneous, tradermal, intravenous, intramuscular, ntraperitoneal, intrasternal, intrathecal

and intracerebroventricular admuustration

286. The EEV of claim 26, comprising a structure selected from:

Formida (BB):

{}
" aF R AU Lo = U 3
EP—N-{PEG), "y \E’j TN—PEG)yT Ty PEG M
4 H o o
(CHy
cORR (BB,

278
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wherein:

x" 18 an integer from O to 12;

1718 0, 1, or 2, wherein | 1s O when x'" 15 §;

z' 13 an nteger from O to 12;

17180, 1, or 2, wherein 1 18 O when z" 15 0;

2" is an integer from O to 12;

17718 0, 1, or 2, wherein 17" is O when 2" 15

X and X each, independently, comprise a hydrophobic component;
b'is an integer from 0 to 12; and

b 13 an integer trom O to 12,

287 The EEV of claim 286, wherein %' 18 2, 2" 15 12, 2" 15 2, and X* and X” are each,

ndependently Nal.

288, The EEV of claim 287, comprising:
Ac-PREKREKV-PEG-K{cyclo[FGFGRGROQ-PEG: »-Nal-PEGy-Nal-OH.

279
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