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INTRACELLULAR TARGETING OF OLIGONUCLEOTIDES

CROSS-REFERENCE TO RELATED APPLICATIONS

9961} This application claims the benefu of priotity to the filing date of U.S. Provisional
Apphication Serial No. 63/520,274, filed August 17, 2023; U.S. Provisional Application Serial No.
63/520,271, filed August 17, 2023; U.S. Provisional Application Serial No. 63/557,137, filed
February 23, 2024, U8, Provisional Apphication Sersal 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 which is specifically incorporated by

reference herein in its entirety.

BACKGROUND

{80021 Biologic macromolecules, such as protens and nucleic acids hold enormous potential as
therapeutic agents, especially against targets that are challenging for conventional small
molecule drug modalities. However, a major problem in bringing such therapies to the clini¢ is
their hnuted abifity to gamn access to the intracellular compartment when administered
systemically. Carrier systems, such as polymers, cationic liposomes or chemical modifications,
have been used facilitate intracellular delivery of macromolecular therapeutics. Still, mtracellular
delivery efficiency by these approaches 1s often fow and improved delivery systems to increase
efficacy of intracellular delivery have remained elusive.

[B8003] The present disclosure addresses this and other 1ssues.

SUMMARY

[8084] One strategy to subvert the membrane barrier and deliver bislogic therapeutics, such as
nucleic acids, into cells it to attach them to “celi-penetrating peptides” (also referred to heren as
CPPs or EEVs {endosomal escape vehicles), for example, as disclosed in International
Apphication Publication No. WO 2022/213118, filed March 31, 2022, entitled CYCLIC CELL
PENETRATING PEPTIDES, and WO 2022/241408, filed May 9, 2022, entitled
COMPOSITIONS AND METHODS FOR MODULATING TISSUE DISTRIBUTION OF
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INTRACELLULAR THERAPEUTICS, the disclosures of which are hereby incorporated by
reference in their entireties.

80051 While not wishing to be bound by theory, it 1s believed that the linkers can influence
efficacy and tolerability of the resultant construct, for example to increase efficacy.

[8086] Therapeutics can be conjugated to CPPs or EEVs using a variety of chemistries,
mctuding, for example, click chemistry or amide chemistry. Although both methods are effective
at conjugating the therapeutic to the EEV, the different chemistries result in different finkages
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
that 15 absent when amide chenustry is 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 FEY
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
chemistry 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 EEVs m which the hydrophobic
component is absent. In embodiments, the EEVs incorporating the hvdrophobic component do
not show any decrease n tolerability as compared to the sinular EEV i which the hydrophobic
component is absent.

{80071 While not wishing to be bound by theory, 1t 15 also believed that the linker length cao
mfluence efficacy and tolerability. In sore justances, as linker length decreases, efficacy
mereases and tolerability decreases; and as linker length mncreases, efficacy decreases and
tolerability increases. BEEVs incorporating different linker lengths are provided herein.
Additionally, it 13 behieved that including one or more aming acid residues in the linker can
provided herein. Furthermore, it is believed that the chirality of the amino acids in a cell-
penetrating peptide ({CPP) or endosomal escape vehicle (EEV) can impact cytosolic delivery
efficiency, as well as toxicity.

{8008} An EEV can comprise a cyclic cell penetrating peptide {cCPP}, an exocvelic peptide (EP)

and trivalent linker comprising the structure of Formula {(A):
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Formula (4):

Q
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wherein:

EP 15 a Hinear exocyclic peptide;

¢CPP 15 a cyclic cell penetrating peptide;

L.! and L7, are, independently, a linker arm;

~indicates L~ or DB-stereochemistry;

v’ 1s an nteger from 1 to 5; and

M comprises a reactive handle.

[0009] In embodiments, L' and L7, are each, independently, absent, or comprise hydrocarbon
component {e.g, NRHA{TH:,-COOH}, a polyethviene glyveol {(PEG) component, a hydrophobic
component {X}, an aming acid component Comprising one of more amine acid residues {AA)}, or
any combination thereof.

[0010] In embodiments, L' for Formula (A} comprises {AAja’ or {PEG)x" any combination
thereof, and L comprises one or more amino acid components { AA}b, (AA)L"”, one or more PEG
components (PEG)z', (PEG)2", one or more hydrophobic compenents (e.g., X, X°, etc.} or any
combination thereof, wheremn {AA)a’, (AAWY, and (AA)b" are independently an amino acid
component comprising at least one amino acid residue.

{8011} In emboduments, the EEY can comprise a cyclic cell penetrating peptide (cCPP) and a
linker. In embodiments, the EEY does notinclude a linear exocychic peptide (EP). In embodiments,

the EEV has the structure shown i Formula (AA):
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Formda (44):

Q

H L
N \,\?ﬂw .

L2
gﬁﬁg}y“

i
cOPR

Ag

(AA),
wherein:
Ag is acetyl;
c¢CPP 1s a cyclic cell pensirating peptide,;
L' and L7 are, independently, a linker army;
~ndicates L- or D-stereochenustry;
v’ 15 an integer from 1 to 5, and
M comprises a reactive handle.
{0012} In embodiments, the linker arm L7 of Formula (AA), comprises one or more amino acid
components {e.g., (AAJY, (AA}D, efc), one or more PEG components {(e.g., (PEG), (PEG)2”,
etc.}, one or more hydrophobic components {e.g., X%, X etc.), or any combination thereof,
wherein (AA)b" and (AA}D” are independently an amino acid component comprising at least one
amino acid residue, b’ and b are mdependently an integer from 0-12, and z’ and z" are
mdependently an integer from 0-12.

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

Formula (B):

O
i F H F RY
§”§ ARl N R i . .
EP—N-{PEG)e " "y 7y N—{PEG) b
6 | H 5
§§;H§}y’
cCPP (B):
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R L e
, ?. &_a A P U A Xgi . N e TR
————— N- {Pﬁ&}x MY T N—{PEGY wOUOOPRG Ty M
LT T oo o
(CHa),
cCRP (BB);
Fornuila (C):
H R i L Ay X (AR} —M
EP N~ {PEG), PR N \,‘\“:ﬁ.f‘i\Nm {?E{g},\,"‘f I ,,»{ ity (A}
(CHaly ©
éﬁ?? (C):
Formula {D):
Cé
EP N~ {PEG}, ﬂ“ N ARy ﬁ-«»{pg@}g i
O
o {QH e
Formula (I0):
2 ﬁ Q »
H 1 Nea AKX
EP-N-{PEG}, \] [ ?é {PEGY
s:;
© E:ﬁ{ﬁz}y
oLPP (B, or
Formula (F):
Ly }
FAN BN L XY (AR
ER §\§ {PEGQ) \;\Tr&\’ N-{REG), \? ARl —M
© sfiitﬁz}ys ©
cPP E):
wherein: -
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EP 15 a linear exocychic peptide;
¢CPP 15 a cyclic cell penetrating peptide;
x' s an integer from O to 12;

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

(4

z' 18 an integer from 0 to 12;
17180, 1, or 2, wherein 17 is 0 when 2’ 15 O;
z" 1s an nteger from O to 12;
17180, 1, or 2, wherein j” 13 O when 2”15 O;
X and X" are each, independently, a hydrophobic component;
10 K’ is D-lysine or L-lysine residue;
(AAYL" and (AAXL” are each an amuno acid (AA)} component comprising at least one amine acid
residue;
b'is an integer from O to 12; and
b' is an integer from 0 to 12,
IS [8014] To embodiments, the EEV of Formula (A) comprises a structure selected from
Formula (Gi:
2

o
U 5 . H ~L M
H FAUNE N st b f P
EF - N—{PEG] 7 }«N \?,_, N—(FE G}Z(,.-( ,\:{, {Bl N {PEG], ¥
’ I ? Q
< Q
{GHgly
PP G
Formula {(FH):
o IR A
N H i PN H il .X\' M
i [ V 3 N N N
EP - N-{PEG}, __,,‘ﬁ%\\ﬁ_,.?\i,\% ’A\ﬁ““{?ﬁﬁ}z»"'% ; \( {8A&Y, ~N-{PRG}, (}
)y ©
SCPR ()
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Formula (1):
O g

s OH G H e AR
# 6'} ,-—j _________ 2 o [
apw;\sw{ss‘az;;xw‘-‘*‘&f“ - (PEG), e vaﬁmb pEER™ My
Q ic}i"}& 0
&W (ax
Formula (7}
&
H : 'fé) K#é ﬁﬁ} -“““§\A,aﬁ\ ,«{"\j B4
EP N~ {PEG] ,»»-**-’\f\ﬁf" {ARY) T ﬁ""ipﬁﬁ‘&‘f ) f{
o (CHy)y ©
cliPP ay;
Formula {(JJ):
h §°§ Q 1 5
H i Mg oy
BR N (PEG), \3 AR N (PEG) \
G gi\ﬁ"*}y 83
cCPP
{n;
Formulda (K):
3 0 IR
Y & B 0y B
S AN
Ep - & (PEG), i \f (AR N (PEG), T Ty
O
(CHa)y:
cORP ,
(K
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Formda (1):
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Formuda (M):
N o @
H Aty ;E & :’}»fﬂ AR - XY M
ER -~ N-{PEG}~ \«’ T \g“‘*{?ﬁ@}y"@‘ \} B

(CHy)y ©

cCPP ,
(M)

wherein:

EP 13 a linear exocyclic peptide;

cCPP 13 a cyclic cell penetrating peptide;

x" 18 an integer from Oto 12;

180,11, or 2, wherein j' 15 0 when x" 15 0;
Z'1s an integer from 0 to 12;

37is 0,1, or 2, whereinj” is O when z' 15 ;
z" 1s an integer from Oto 12;

17180, 1, or 2, wherein 7 1s O when 2" 15 §;
X°" comprises a hydrophobic coroponent;
K" is D-lysine or L-lysine residue;

(AAYa, (AAYY, and (AA)L” are each an amino acid {(AA) component comprising at least one
amino acid residue;

a'1s an integer from 010 12;

b’ 1s an integer from Oto 12; and

b 15 an integer from Cto 12,

[8015] In embodiments, the FEV of Formula {AA} comprises a structure selected from:
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Formuda (N):

O
R L AL (A —KHX)-M
Ac - (pEG), N
(CHy)y ©
cCPP

(N);
Formula (O):

3
H o -

&

e “N-(PEGI,”
(CHy), o

cGOR {‘(»;

5 Forsuda (P):

R N L\ , LYY AAL X M
A’ \{?«) § {Qg&}{,% P {AAY,

.
{GH)e

£COP (®): or

Fornuda ()

o R
Ho

. S AR XM
Ac” Y N (AR (PEGI ]

{;?ggz)y; £

cCPP Q)

wherein
10 Ac s acetyl;
cCPP 15 a cyclic cell penetrating peptide;
z' 18 an mteger from 8 to 125
17180, 1, or 2, wherein 17 1s O when 2" 38 O;

X is a hydrophobic component;
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K* is D-lysine or L-lysine residue;

{AAD 13 an amino acid (AA) component comprising at least one amino acid reaidue; and

b s an integer from 0 to 12,

[8616] In embodiments, the EEV comprises a structure selected from Formula (R} and Formula

(B}

Formula (R):

H P i A m
EP—N-(PEG), " Y’ e '§m§§3§ﬁ}§’ hig
I o
ﬁ?ﬁzi‘fy*
SLPP R): or
Formuda (8):
O
H £l § § a ,,a\ ﬁw‘\i XYl
EP—N-(PEG) " ™y ] N (PEG)S bl
O
§€§§°§g}¥’
cCPP ®)

wherein

EP 15 a linear exocychic peptide;

c¢CPP 15 a cyclic cell penetrating peptide;

x’ 15 an integer from 0 to 12;

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

~ mdicates L- or D-stereochemistry;

v’ is an integer from 1 to 5§,

z' 18 an integer from 0 to 12;

17180, 1, or 2, wherein 17 is 0 when 2’ 15 O;

X°" comprises a hvdrophobic component; and

M comprises a reactive handle.

18017} An EEV 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-amino acids, achiral

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

10
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the linker. In embodiments, ¢CPP comprises at feast 2 D-amine acids with a hydrophobic side
chain and at least 2 D-arginine amino acids. In embodiments, ¢CPP comprises at least 2 D-
phenvlalanine. In embodiments, L? comprises a hydrophobic component (X*'). In embodiments,

X°" 13 Nal, dWNal, or BiP. In embodiments, AAsc 1s a side chain of glhitamine. In embodiments,

(4

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

{8618} 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 ¢CPP io

the linker.

10 {6819 In embodiments, the EEV comprises a structure selected from Formula (G), (H), (1), (1},
(I3, (K}, (L), or (M), wherein EP comprises all D-amino acids; and ¢CPP comprises D-aming
acids, achiral amino acids and AAsc, wherein AAsc is an amino acid side chain and AAsc
conjugates cCPP to the linker.

{6626} In embodiments, the EEV comprises a structure selected from Formula (N}, {O), (P), or

15 (Q), wheremn EP comprises all D-amino acids; and ¢CPP comprises D-amino acids, achiral amwno
acids and AAsc, wherein AAsc is an amino acid side chain and AAsc conjugates cCPP to the
linker.

{8921} In embodiments, the EEV comprises a structure selected from Formula (R) or (B), wherein
EP comprises all D-amino acids; and ¢CPP comprises D-amino acids, achiral amino acids and
20 AAge, wherein AAsc 1s an ammo acid side chain and AAsc conjugates ¢CPP 1o the linker.

May

}}y"
;;‘: N \F,., MNH,
g 3

{6022} In embodiments, M comprises -OH, o , wherein vy is an

mteger from I-4.
[0023] In embodiments, the EEV can be conjugated to a cargo to form an EEV-cargo conjugate

comprising the structure of Formula (A-1):

25 Formuda (A-1):

P11 P L2 - cargo

cGFRF . wherein

11
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EP 15 a linear exocychic peptide;
¢CPP 15 a cyclic cell penetrating peptide;
L) and L7 are, independently, a linker arm;

~indicates L~ or D-stereochemistry;

(4

v’ is an integer from 1 to 5;

M comprises a bonding group; and

cargo 1s a pepiide, an oligonucleotide, a small molecule, or any combinations thereof

[0024] In embodiments, L) and L% are each, independently, absent, or comprise one or more
hydrocarbonn  components {eg, NRH(CH-COOH), one or more polvethyiene glycol
10 components, one or more hydrophobic components, one or more amino acid components, or any
cernbination thereot

[0025] In embodiments, L) comprises (AAja’ or (PEG)X, or any combination thereof, and L*
comprises {AA, (AAYW, (PEGYZ, (PEG)Z", one or more hydrophebic components (e g, X7
X, ete.), or any combination thereof.

IS [8026] To embodiments, the compound of Formula (A-1} comprises a structure selected from:

Formula (B-1):

EP N~ (PEG), — \“i{‘g\f}’ N—{PEG) N‘“; XS —W-cargo
© m%-’sz}‘, ¢
&:&3?5’ (B-1Y;
Formula (BB-1).
9 S
EP---—%»{?EKB&:'" ? A W{PEG}E SR ”‘X\ PEGH E}g X{E‘M‘“caf@c‘
o gﬁmq}‘, o ©
CPPR (BB-1):

12
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Forpda (C-1):

0
I ,
H 4 . AR~ XS B
EP N~ (PEG)e EEAE “f” Pty (ARl —H-cargo
{CHZ}y
SRR (Cui};
Formula {D-1):
o Q
B AR XYM -cavge
Ep b (PEB}, \ﬁ f/ (AR~ N (PEGY T
a
® oy
CCPP (D-1);
5 Formuda (5-1}:
— ﬁ
H A N _,%:\E\ KISy W - carge
EP—N-{FEG} " Ty ¢ ﬁ ------- {PEG); o)
sCEP {E-1}; or
Formuda (F-1):
H AN M G R V-\ W T
EP—N~{PEG), ~ \T-Ni N (PEG) \3\. BBl M earge
| .
{{;Hgy o
ey .
& {F-1);wherein:

EP is a linear exocyclic peptide;

10 oCPP s a cyclic cell penetrating peptide;
x" 13 an integer from 010 12;
1180, 1, or 2, wherein ' 15 0 when x" 18 0;
7' is an integer from 0 1o 12;
17180, 1, or 2, whereinj” 1s 0 when 2" 15 §;

15 2713 an integer from Oto 12;

13
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17180, 1, or 2, wherein 17 1s O when 2" 15 O,
X°"and X% are each, independently, a hydrophobic component;
K" is a D-lysine or L-lysine residue;

(AAMDL and (AAYL” are each an amino acid (AA) component comprising at least one amino acid
. A pet)

5 residue;
b’ 15 an integer from O to 12; and
b" is an integer from O to 12.
{80271 In embodiments, the compound of Formula (A-1} comprises a structure selected from:
Fornuda (G-1):
o .
A o i 5 R T y
e ‘,;\.3 iy x AN W cargs
ER N {PEG) 1 N T N PEGL e (Bl N {PEG), g
s | " o
{CHly
0 COPP (G-1):
Formuda (H-1):
i o R ﬁ BRI N Ry S Xt cargo
3 PR [ S} B et N
BP N~ (PEG)e " Y b IR s
© oy &
cOPg (H—i};
Forsula (1-1):
H o B i N i—eEs) ARl - cargo
EP—N-(PEG) -~ "y Y ﬁ“‘{f"ﬁmz-"" ~\§»-i W Y g
© oy ©
|
SRR -1y
15 Formula (J-1):
M ) frﬁ‘:\ . K# BA ,3'”" N Ve N T L a2 142
gpmw__ipgﬁ}xi e AN ({ }a ¢ 7 g {FEG}E g
} H
¢ (CHz)y
E
INM LY

(-1
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Formudo (JJ-1):

N D W argn
EP i i@g ﬁ}x* §

{(J1-1y;
Formula (K-1):
O .
¥ H "
# AN N M N N W—cargo
EP—N~(PEG) ~ ) £ AR N (PEGY” Y 8
“;ﬁz}y’
oGRR (K-1):
5 Formuida (1-1):
H N § %g o {Ad)y—M
‘ “»J, Y - \;& N xe . X _\,.}‘\‘\ IR i‘“{:a{ €3
BP—N-(PEG): YT TN PEG)T Ty ’
o | o
g:g”g?}y‘
CPP
oCP {(L-1); or
Formuda (M-1):
4 © .
H Y L X0
ep—Hl-(pec), Ny - ey, AT AR cargo
O (e, ©
cCPR

(M-1};
wherein;

10 EP is a linear exocyelic peptide;
cCPP 15 a cyclic cell penetrating peptide;
x' 18 an integer from 0 to 12;
17180, 1, or 2, wherein {13 O when x' 18 0;
z' is an integer from 0 1o 12;

15 17180, 1, or 2, wherein j" is O when z' is (;

z'" is an integer from O to 12;

15
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"180, 1, or 2, wherem 17 1s O when 2" 158 O;
X°" comprises a hydrophobic component;
K" is D-fysine or L-lysine residue;

{AA)a, (AAYW, and (AAM" are each an amino acid {AA) component comprising at least one

(4

amino acid residue;

a' is an integer from 0 1o 12;

b" s an integer from O to 12; and

b 15 an integer from O to 12,

{8028} In embodiments, the EEV can be conjugated to 3 cargo to form an EEV-cargo conjugate

19 compnsing the structure of Formula (AA-1):

Formula (AA-1):
O

Wi
l& e . \\x’i/-‘ ., i} e ?‘3’3 L o8 E~§ o

§{3§“§siy

receeed,

wherein:
¢CPP 15 a cyclic cell penetrating peptide;
15 Acisacetyl;
L' and 12, are, independently, a linker arm;
~ ndicates L~ or D-stereochemstry;
v’ 1s an integer from 1 to 5;
M’ comprises a bonding group; and
20 cargo is 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):

G
Rl It s
[FRLEE Y. ¥ SIS ¥.C.75 L D ¥
N; N (PEG) (Al KF X}~ W~ sargo
{?H} o
SRR .

16
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Fornuda (0-1);

G
§ o M A {Ad}, M —cargo
Ac” YN (PEG), Py
(CHa)y ©
eQop (©0-1);
Formula (P-1):
<
Noa LF (amy X M -carge
A~ \f"' \§M§QE$}EFF{ 4\/ H g
(CHa)y ©
ShLGP (P-1): or
5 Formuda (Q-1):
N ?i Al x
Ac” Y N (AR - PEG) T Farge
(CHy)y o
ceer (Q-1);
wherein;

Ac is acetvl;
cCPP 15 a cyclic cell penetrating peptide;
10 Zz'is an integer from 0 to 12;
17180, 1, or 2, wherein }” 1s O when 2" 15 &;
X°" s a hydrophobic component;
K" is D-lysine or L-lysine residue;
(AA}D 15 an amino acid {AA) component comprising at least one amino acid residue; and
15 b'isan integer from Oto 12.
{0038} In embodiments, the EEV of Formula {A-1) comprises a structure selected from Formula

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

17
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Formula (R-1):

4 Al Noa AV M —pargo
ER N {PEG}L N NCY “N—(PEG)y - e
O I
{??@QEy‘ '
cCFP {R-1); or
Formula (B-1):
oon @
H AL N & A %Yy nargo
EP—N-{PEG) - ™y 7 "H--{PEGY
5oL on ¢
7 ey
cCPP (B-1);

S wherein

EP 15 a linear exocycho peptide;
c¢CPP 15 a cyclic cell penetrating peptide;
x’1s an nteger from Oto 12;
1180 or 2, wherein §' is O when x" 15 0

10 2" 15 an integer from 0 to 12;
17180, 1, or 2, wherein 37 1s O when 218 ) and
X comprises a hydrophobic component.
[8031] In embodiments, the EEV can be compugated to a cargo to form an EEV-cargo conjugate

comprising the structure of Formula (A-1):

15 Formula (A-1):

0o 9

gp—L N \'?"""L.\ L3 —cargo
{C‘H@y‘
s:l:CF P {A-1);
wherein
EP 13 a linear exocyclic peptide,;
c¢CPP 15 a cyclic cell penetrating peptide;

L' and 12, are, independently, a linker army;

DY
<D

N ndicates D-stereochemistry;

18
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v’ 1s an integer from 1 t0 5;
M’ comprises a bonding group; and
cargo 1s a pepiide, an oligonucieotide, 2 small molecule, or any combinations thereof;

wherein EP comprises all B-amino acids; ¢cCPP comprises D-amino acids, achiral aming
acids and AAsc, wherein AAsc 13 an amuino acid side chain and AAsc conjugates ¢CPP to the
finker.
{8832} In embodiments, the EEV-cargo conjugate of Formula (A-1) comprises a structure sefected
from Formula (R-1} and Formula (B-1}:

Formula (R-1):

H FALEE NN AR MW —sarge
EP—N~(PEG), " "y 1 N-—{PEG}); 1l
H O
{CHgly
s CPR (R-1); or
Formula (R-1):
, O .
H AN .§,A L AN X - cargo
EP-N-{PEG)e " "y Y7 TN—{PEGY 1
, | H o
{CHaly
LCPP (B-1)

wherein

EP is a linear exocyclic peptide;

cCPP 15 a cyclic cell penetrating peptide;

x"1s an integer from O to 12;

118 0, 1) or 2, wherein §' is 0 when x" 15 0;

z' 18 an integer from 0 to 12;

37150, 1, or 2, wherein 3”7 is 0 when 2z’ 15 §;

X°" comprises a hvdrophobic component; and

wherein EP comprises all D-amine acids; ¢cCPP comprises D-anune acids, achiral amino acids and
AAsc, wherein AAsc is an amino acid side chain and AAg conjugates oCPP to the linker.

{8633} In embodiments, the EEV-cargo conjugate comprises a structure selected from Formula
(B-1}, (BB-1, (C-1), (DB-1), (E-1), or (F-1}, wherein EP comprises all D-ammo acids; and cCPP

19
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comprises D-amino acids, achiral amino acids and AAsc, wherein AAsc 15 an amino acid side
chan and AAsc conjugates ¢CPP 1o the linker.

{0034} In embodiments, the EEV-cargo conjugate comprises a structure selected from Formula
{G-1), (H-1), (-1, (-1}, J3-1), (R-1), (L-1), or €M1, wherein EP comprises all B-amino acids;
and ¢CPP comprises D-amino acids, achiral aming acids and AAsc, wherein 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), {1}, (P-1), or (3-1), 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 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 is an amino acid side chain and AAsc conjugates

cCFP to the linker.
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Q ; ,or & , wherein y” is an integer

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

{8038} In embodimenis, the cargo is a peptide, oligonucleotide, a small molecule, or a combination
thereof. In embodiments, the cargo is an oligonucieotide. In embodiments, the oligonucleotide is
an antisense oligonucleotide In embodiments, the oligonucleotide 13 a phosphorodiamidate

morpholino oligonuclectide (PMO).
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{8039} In embodiments, the EP comprises from 2 to 10 amimo acid residues. In embodiments, the
EP comprises from 2 to 8 amino acid residues. In embodiments, the EP comprises from 2 to 6
amino acid residues. In embodiments, the EP comprises 6 amino acid residues. In embodiments,
the EP comprises from 7 aminge acid residues. In embodiments, the EP comprises from 8 amino
actd residues. In embodiments, at least 1 amino acid residue comprises a side chain comprising a
guanidine 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 1-5 uncharged hydrophobic amino acid residues. In embodiments,
the EP comprises 1-3 uncharged hydrophobic amino acid residues. In embodiments, the EP
comprises 1 uncharged hydrophobic amino acid residue. In embodiments, the EP comprises 2
uncharged hydrophobic amine acid residues. In embodiments, the EP comprises 3 uncharged
hydrophobic amino acid residues. In embodiments, the EP comprises 4 uncharged hydrophobic
amino acid residues. In embodiments, the EP comprises 5 uncharged hvdrophobic amino acid
residues. In embodiments, the uncharged hydrophobic amino acid residue is selected from valine,
proline, B-alanine, glycine, or a combination thereof,

{08048} Also provided herein is a pharmaceutical composition comprising an EEV-cargo conjugate
as described herein and a pharmaceutically acceptable carrier and a method of treating a disease
m a subject n need thereof comprising administering to the subject an effective amount of the
pharmaceutical composttion. In embodiments, administering comprises parenteral admirustration.
In embodiments, parenteral admunistration is selected from: subcutaneous, intradermal,
mtravenous, inframuscular, intraperitoneal, intrasternal, and intrathecal admimstration, and

wtracerebroventnionlar injection,

BRIEF DESCRIPTION OF THE DRAWINGS

{0041 FIG. 1 shows the effects of linker and conjugation chemistry on efficacy and tolerability.
{80421 FIG. 2 shows the effects of including a hydrophobic component in a linker.
{6043} FIG. 3 shows examples of structural modifications to linkers that mirnic the hydrophobic

component generated using click chenustry.
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[8044] FIG. 4 shows tibialis anterior and heart data on Cterminal Lys-side chain derivatives,
[B045] FIG. 8 shows tibialis anterior and heart data on main cham hydrophobic dernvatives.
80461 FIG. 6 15 a structure for EEV Ac-PKKKRKV-PEG:-K{cyclo| FGFGRGRQDPEG»-(2-
Nal}-OH with TFA protecting groups shown on the hinear Exocyclic Peptide (EP). 1t 1s
understood that the TFA protecting groups can be removed after conjugation to a cargo.

{8047} F1G. 7 13 an EEV structure is a struciure of EEY Ac-PKKKRKG- PEG:-
K{cyclofFGFGRGR(] - PEG12-RB-Bip-RB-OH with TFA protecting groups shown on the
finear Exocyclic Peptide (EP). 1t is understood that the TFA protecting groups can be removed
after conjugation to a cargo.

[0048] FIG. 8 is an BEV structure for Ac-PEKKREG-PEG-K{cyclo]FGFGRGRQ-PEG::-
Bip-BRBRB-OH with TFA protecting groups shown on the hnear Exocyclic Peptide (EP). It 15
understood that the TFA protecting groups can be removed after conjugation to a cargo.

80491 FIG. 9 15 an EEV structure for Ac-PKKKRKV-PEG:-K{cyclo[FIFGRGRQ1)-PEG,-RE-
PEG4-0OH with TF A protecting groups shown on the linear Exocyclic Peptide (EP). It 1
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(oyclo[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.
{80517 FIG. 1118 an BBV structure for Ac-PKEKERKY-PEG-K{cyclo[FGFGRGRO-PEG2-
K{Ac-Nal)-OH with TFA protecting groups shown on the hinear Exocyclic Peptide (EP). It s
understood that the TF A protecting groups can be removed after conjugation to a cargo.

[0052] FIG. 12 15 an EEV structure for AC-KKKRK-PEG:-K{RBRRBR-A¢)-

K{cyclol FGFGRGRQ-PEG-K(N3)-NH:.

DETAILED DESCRIPTION

Endosomal Escape Vehicles (EEVs)

[8033] An endosomal escape vehicle (EEV) 15 provided heretn that can be used to transport a cargo
molecule across a cellular membrane, for example, to deliver the cargo to the cytosol 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 protein,

an antibody or an enzyme. The cargo can be an oligonucieotide. The oligonuclectide can be an
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antisense oligonucleotide. The oligonucleotide can be a phosphorodiamidate morpholing
oligonucleotide (PMQ)}. The EEV can comprise a cell penetrating peptide (CPP), for example, a
cyclic cell penetrating peptide (cCPP), which is conjugated to a linear 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 hydrophobic component (X). In
embodiments, when a linker arm of the EEY 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{CH: 3,-COGH}, a polyethylene glycol (PEG)
component, a hvdrophobic component (X}, an aming acid component comprising one or more
aming acid residues {AA), or a combination thereof In embodiments, one or more componemts
comprise {AA} (PEG), a hydrephobic 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.

[6054] In embodiments, the EEV 1s 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 hinkers,
Celi Penetrating Peptides (CPP)

[0055] A delivery construct is provided herein that comprises at least one cell penetrating peptide
(CPP). The cell penetrating peptide can be a cvclic cell penetrating peptide (cCPP). In
embodiments, the ¢cCPP can penetrate a cell membrane. Tn embodiments, the ¢CPP can deliver the
cargo 1o the cytosol of the cell. The ¢CPP can deliver the cargo to a cellular location where g target
gene, target transcript, and/or target protein s located. To conjugate the ¢CPP to a cargo, an EP,
and/or a linker, at least one bond or lone pair of electrons on the cCPP can be replaced.

[6056] In embodiments, a hydrophobic compounent {X) 1s appended to one or more amino acid
residues of the ¢cCPP. In embodiments, 8 hydrophobic component (X} ts appended to a side chain
of a lysine anmuno acid residue of the cCPP.

[B8057] 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 aminoe acid residue with a hydrophobic side cham. X can

be an amino acid residue with an aromatic side chamn. X can be an ammo acid residue with a
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hetercaromatic side chain. X can be selected from phenylalanine, 3-(4" 4-biphenyl}-L-alanine,
iryptophan, 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-biphenyl}-L-alanine. X can

(4

hydrocarbon.

{8038] The total nomber of amino acid residues in the ¢CPP is from 6 to 20 amine acid residues,

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 c¢CPP 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 Formula I-A to I-E:

18059} Formula [-A to 1-E:

Ak ABg—AR, ARAR,
A AsT Ths, W h Adg BA
Al AA ;o < A Ad; ¢ e
| | ! | P Af; s
Ahs AR, AR ;0 s
. Tt S e SV T YU
Ad, Al Ad—BA, AR
A B 1-C D
. , , ,or
AfAR,
- N
AA, AA,
¥ 3
A&\g AA,
¢
A&y ARy
=R

s wherein AA},, AA;‘;, A/—\L AA;&, AAS, A,Ae, AA’;, AAK, AA% and AAJ(} are
amino acid residues.
15 [0860] The cCPP can comprise from 6 to 8 amine acids. The cCPP can comprise § aming acids.
{8061} Each anmuno acid i the ¢CPP may be a natural or non-natural amino acid. Abbreviations
used herein for some natural and non-natural ammo acids are shown in Table 1.
{00621 As used herein, the term "amino acid" refers to compounds having an amine group and a

carboxylic acid group. Most amino acids {(except for glycine) also have a side chain. As used

)
<D

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

the g-carbon of the amino acid.
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(80631 An “o-aminc acid” is an amino acid in which the amino group 1s attached to the first {alpha)
carbon adjacent to the carboxylic acid group, such that the carbon atom of the carbonyl 1s separated
from the nitrogen atom of the amino group by one carbon atom. A “B-amine acid” {(also called
“beta~amino acid,” and “B-amino acid”) 15 an analog of an ¢ -amino acid in which the amino group
is 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 linmted to B-alanine and B-homophenylalanine.
{00641 An “uncharged” amino acid is an amino acid that does not have a charge at a physiological
pH (for example, from 6.5 to 8.0 or from 6.8 to 7.6). It is noted that lmstidine can exist i neutral
or posittvely charged forms at physiclogical pH.

[8065] A side chain that does not comprise an aryl or heteroaryl group, can be referred to herein
as a “nov-aryl” side chain. In embodiments, the side chain that does not comprise an aryl or
heteroaryl group can be uncharged and 1s referred to herein as an uncharged, nov-arvl side cham.
Amino actds with uncharged non-aryl amino side chaing include, but are not himited to, histidine,
threonine, setine, leucine, 1soleucine, valine, neopentylglycine, alanine, homoalanine, homoserine,
3-{4-thuazolyl-alanine, 3-(4-furanyi}-alanime, 3-(4-thienyl)-alanive, and b-amino acid derivatives
thereof.

{8066} The term “non-natural ammo acid” refers to an organic compound that 1s a congener of a
natoral amuino acid i that it has 8 strocture similar to a natural amino acid so that it mumics the
structure and reactivity of a natural amino acid. The non-natural amino acid can be a modified
aming acid, and/or amno acid analog, that is not one of the 20 common naturally occurring aming
acids or the rare natural aming acids selenocysteine or pyvrrolysine. Non-natural amino acids can
also be a D-isomer of a natural amino acid. Exarples of suitable amino acids include, but are not
fimited to, alanine allosoleucine, arginine, citrulline, asparagine, aspartic acid, cysteine,
glutamine, glutamic acid, glycine, histidine, isoleucine, leucine, lysine, methioning,
napthyialanine, phenylalanine, proline, pyroglutamic acid, senine, threonine, tryptophan, tyrosine,

valine, a derivative thereof, or combinations thereof

Table 1: Amino Acid Abbreviations

Amino Acid Abbreviations® Abbreviations®
{~amino acid P-amino acid

Alamine Ala {A) ala {8)

Allo-isoleucine Aile aile
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Amine Acid Abbreviations® Abbreviations®
EL-amino acid B-amino acid
Arginine Arg (R) arg (1)
Asparagine Asn (N} asn {n}
Aspartic acid Asp (I) asp {d)
Cysteine Cys {C) oys {C}
Citrulline Cit cit
Cyclohexvlalanine Cha cha
2, 3~diaminopropionic acid Dap dap
4-flugrophenyialanine Fpa (£} pfa
Glatamic acid Glu (B} ghu {e)
Glutamine Glo (Q) gln ()
(lyeine Gly (G) aly {g)
Histidine His (H) his ()
Homoprobine (aka pipecolic acid) Pip (&) pip (e}
Isoleucine e () tle (1)
Leucine Leu (L) feu (1
Lysine Lys (K} tys (k)
Methionine Met (M) met {m}
3-(2-naphthyl}-alanine Nal (B) (L-Nal or 2-Nal} {nal (¢} ) (dNal,
dnal, D-Nal or 2-
nal)
3-{1-naphthyli-alanine 1-Nal 1-nal
Norleucine Nie () nle
Phenylalanine Phe (K} phe ()
Phenylglycine Phg (F) phg
4-{phosphonodifluoromethyiphenylalanine | FoPmp {A) f,pmp
Proline Pro (P) pro {m
Sarcosine Sar (E) sar
Selenocysteine Sec (1) sec {u)
Serine Ser (8} ser (8}
Threonine Thr (T) thr (v}
Tyrosine Tyr (Y) ty1 {y}
Tryptophan Tip (W) trp (W)
Valine Val (V) val (v}
Tert-butyl-alanine Tle tle
Penicillamine Pen pen
Homoarginine HomoArg homoarg
Nicotinyl-lysine Lys(NIC} tys{(NIC)
Triflourcacetyl-lysine Lys{TFA} fys{TFA}
Methyl-leucine Mel.eu meleu
3-(3-benzothienyl}-alanine Bta bta

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

tetter indicate the D-amino acid form.
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[8067] In embodiments, the ¢CPP can comprise 2 contiguous amine acids with hydrophobic side
chans. In embodiments, the ¢CPP can comprise 3 contiguous anino acids with hydrophobic side
chaims. In embodiments, the amino acids with hvdrophobic side chain are selected from
phenylalanine and naphthylalanmine. In embodiments, the contiguous aming acids with
hydrophobic side chains can have D- or L-stereochemistry. In embodiments, the contiguous aming
acids with hydrophobic side chains can have the same stereochemisiry. In embodiments, the
contiguous aming acids with hydrophobic side chains can have alternating stereochemistry. In
embodiments, the contiguous aming acids with hydrophobic side chains can have all L-
sterecchemistry. In embodiments, the contiguous aming acids with hydrophobic side chains can
have all D-stereochemustry.

{8068} In embodiments, one or two anmunc acids in the ¢CPP can have no side chamn. In
embodiments, all amino acids 1n the cCPP 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
amine and carboxylic acid of the amino acid residue. The amino acid having no side chain can be
glycine, 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 thergof In embodiments, the cUPP can comprise 3
contiguous amino 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.

{80781 The c¢CPP can comprise from 6 to 20, from 6 to 10, or from 6 to 8 amino acid residues,
wherein: {1} at least two amno acids can, independently, be glvcine, B-alanine, serine, histidine,
citrulline, or 4-aminobutyric acid; (i1} at least two amino acids can have a side chain comprising
an aryl or heteroaryl group; and {11} at least two amino acids, independently, have a side chain
comprising a guanidine group, or a protonated form thereof. In embodiments, (1) two amino acids
can, ndependently, be glvcine, B-alamne, serine, histidine, citrulline, or d-aminobutyric acid; (1)

two or three amino acids can have a side chain comprising an aryl or heteroaryl group; and (1)
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two amino acids, mdependently, have a side chain comprising a guanidine group, or a protonated
form thereof.
{8071} In embodiments, one amine acid of the ¢CPP can be glycine, B-alanine, serine, histidine,
cirulline, or 4-aminobutyric acid. In emboduments, two amino acids can be, independently,
5 glycine, B-alanine, sering, histidine, citrulling, or 4-ammnobetyric acid. In embodiments, three
amino acids can be glycine, P-alanine, serine, histidine, citrulline, or 4-amincbutyric acid.
[8072] In embodiments, one amino acid of the ¢CPP can have a side chain comprising an aryl or
heteroaryl group. In emboduments, two amino acids of the ¢CPP can have a side chain comprising
an aryl or heteroaryl group. In embodiments, three amino acids of the cCPP can have a side chain
10 comprising an arvl or heteroary] group. In embodiments, none of the amino acids having the side
chain comprising the aryl or heteroaryl group are contiguous. In embodiments, two amino acids
having the side chain comprising the aryl or hetercaryl group can be contiguous. In embodiments,
two contiguous amino acids can have opposite stereochemistry. In embodiments, the two
contiguous amino acids can have the same stereochemaistry. In embodiments, three amino acids
15 having the side chain comprising the aryl or heteroary!l group can be contigucus. In embodiments,
three contiguous anunc acids can have the same stereochemustry. In embodiments, three
contiguous amino acids can have alternating stereochemistry. The aming acid residue having a
side chain comprising an aryl or hetercaryl group can each be independently a residue of
phenylalanine, naphthylalamine, or B-homophenylalanine, each of which 13 optionally substituted
20 with one or more substifuents. At least one amino acid residue having a side chain comprising an
aryl or heteroaryl group can be a residue of phenylalanine. One amino acid residue having a side
chain comprising an arv! or heteroaryl group can be a residue of phenylalanine. At least two aming
acid residues having a side chain comprising an aryl or heteroary! group can be residues of
phenylalanine. Two amino acid residues having a side chain comprising an aryl or heteroaryl group
25 can be residues of phenvlalanine. Hach amino acid residue having a side chain comprising an aryl
or heteroaryl group can be a residue of phenylalanine. At least one anuno acid residue having a
stde chain comprising an aryl or heterocary! group can be a residue of naphthylalanine. One amino
acid residue having a side chamn comprising an aryl or hetercaryl group can be a residue of

naphthylalanine. At least one amwmno acid residue having a side cham comprising an aryl or

(5]
o~
o

hetercaryl group can be a residue of B-homophenylalanine. One amino acid residue baving a side

chain comprising an aryl or heteroaryl group can be a residue of B-homophenylalanine.
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{80731 In embodiments, one amino acid of the ¢CPP can have a side chain that does not comprise
an arvl or heteroary! group, referred to herein as a “non-aryl” side chain. In embodiments, the side
chain that does not comprise an aryl or heteroary! group can be uncharged and is referred to herein

as an uncharged, non-aryi side chain. In embodiments, twe amine acids of the ¢CPP can have an

(4

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

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

but are not himited to, histidine, threonine, serine, leucine, 1soleucine, valine, neopentyiglycine,

alanine, homoalanine, homoserine, 3-(4-thiazolyij-alanine, 3-{4-furanyi}-alanine, and 3-(4-

thienyl}-alanine.

10 [0874] In embodiments, one aming acid of the ¢cCPP has a side chain comprising a guanidine
group, or a protonated form thereof In embodiments, two amino acids of the cCPP can have a side
chain comprising a guanidine group, or a protonated form thereof. In embodiments, threg amino
acids of the ¢cCPP can have a side chain comprising a guanidine group, or a protonated form
thereof. In embodiments, four amino acids of the ¢CPP can have a side chain comprising a

15  guanidine group, or a protonated form thereof. In emboduments, the amino acids of the ¢CPP
having a side chain comprising a guanidine group, or a protonated form thereof are contiguous. In
embodiments, the amino acids of the ¢CPP having a side chain comprising a guanidine group, or
a protonated form thereof are not contiguous. In embodiments, the anmuno acid comprising a
guanidine group or protonated form thereof is arginine. In embodiments, the amino acids of the

20 oCPP having a side chain comprising a guanidine group, or a protonated form thereof have I3- or
L~ stereochemistry. In embodiments, the amino acids of the ¢cCPP having a side chain comprising
a guanidine group, or a protonated form thereof have alternating 13- and L- stereochenustry. In
embodiments, the amino acids of the ¢CPP having a side chain comprising a guanidine group, or
a protonated form thereof have the same stereochenustry. In embodiments, the amino acids of the

25  oCPP having a side chain comprising a guanidine group, of a protonated form thereof have D-

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

guanidine group, or a protonated form thereof have L- stereochemistry.

{8075} In embodiments, the ¢cCPP can comprise from 6 to 10 amino acid residues, wherein: (i) at

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

30 (u) at least two amino acids can have a side chain comprising an aryl or heteroaryl group; and {(1i1)
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at least two amino acids can, independently, bave a side chain comprising a guanidine group, of a
protonated form thereof

807761 In embodiments, the cCPP can comprise from 6 to 10 amino acid residues, wherein: (1) two
amino acid can independently be glveine, B-alanine, or 4-aminobutyric acid residues; (i1} two or
three aminoe acids can have a side chain comprising an aryl or heteroaryl group; and (iit) two amno
acid can, independently, have a side chan comprising a guanidine group, or a protonated form
thersof.

{80771 In embodiments, the ¢cCPP can comprise from 6 to 10 aming acid residues, wherein: (i) at
least two amino acids can independently be glycine, B-alanine, or 4-aminobutyric acid residues;
{11} at least three amino acids can have a side cham comprising an aryi or heteroaryl group; and

{111} at least two amine acids comprise arginine.

Glycine and Related Amino Acid Residues

{8078} In embodiments, the ¢CPP can compnise 1, 2, 3, 4, 5, or 6 glycine, B-alanine, 4-
aminobutyric acid residues, or combinations thereof In embodiments, the cCPP can comprise 2
glycine, B-alamine, 4-aminobutyric acid residues, or combinations thereof. In embodiments, the
cCPP can comprise 3 glycine, B-alanine, 4-aminobutyric acid residues, or combinations thereof.
In embodiments, the ¢cCPP can comprise 4 glycine, B-alamine, 4-aminobutyric acid residues, or
corobinations thereof. Tn embodiments, the ¢CPP can comprise 5 glvcine, B-alanine, 4-
arminobutyric acid restdues, or combinations thereof In embodiments, the ¢CPP can comprise &
elycine, B-alanine, 4-amincbutyric acid residues, or combinations thereof. In emboduments, the
c¢CPP can comprise 3, 4, S, or 6 glveine, B-alaning, 4-aminobutyric acid residues, or combmations
thereof. Tn emboduments, the ¢cCPP can comprise 3, 4, or 5 glycine, B-alanine, 4-aminobutyric acid
residues, or combinations thereof. In embodiments, the cCPP can comprise 3 or 4 glycine, B~
alanine, 4-aminobutyric acid residues, or combinations thereof.

{80791 In embodiments, the ¢CPP can comprise 1, 2, 3, 4, 5, or 6 glvcine residues. The ¢CPP can
comprise 2 glyeine residues. In embodiments, the ¢CPP can comprise 3 glycine residues. In
embodiments, the cCPP can comprise 4 glycine residues. In embodiments, the ¢cCPP can comprise
5

slveine residues. In embodiments, the ¢CPP can comprise 6 glycine residues. In embodiments,

o
&

the ¢CPP can comprise 3, 4, or 5 glycine residues. In embodiments, the ¢CPP can comprise 3 or 4
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glyeime residues. In embodiments, the ¢CPP can comprise 2 or 3 glycine residues. In embodiments,
the cCPP can comprise T or 2 glycine residues.

[0080] In embodiments, the cCPP can comprise at least three glveine residues. In embodiments,
the cCPP can comprise 3, 4, §, or 6 glycine residues. In embodiments, the ¢CPP can comprise 3
glyeine residues. In embodiments, the ¢cCPP can comprise 4 glycine residues. In embodiments, the
cCPP can comprise 5 glycine residues. In embodiments, the cCPP can comprise 6 glycine residues.
In embodiments, the cCPP can comprise 3, 4, or 5 glycine residues. The ¢CPP can comprise 3 or
4 glycine residues.

[6081] In embodiments, none of the glycine, B-alanine, or 4-ammobutyric acid residues in the
cCPP are contiguous. In embodiments, two or three glycine, B-alaning, 4-or aminobutyric acid
residues can be contiguous. In embodiments, two glycine, P-alanine, or 4-aminobutyric acid
residues ¢an be contiguous.

[0082] In embodiments, none of the glvcine residues in the ¢CPP are contiguous. For example,
each glvecine residues in the cCPP can be separated by an amino acid residue that is not glycine.
{8083} 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 Arvl 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 hetercary! group. In embodiments, the ¢CP¥ can
comprise 2 amine acid residues independently having a side chain comprising an aryl or heteroaryl
group. In embodiments, the ¢cCPP can comprise 3 amno acid residues independently having a side
chain corprising an aryvl or heteroaryl group. o embodiments, the ¢CPP can comprise 2, 3, or 4
anuno acid residues independently having a side chain comprising an arvi or heterocary! group. In
embodiments, the ¢CPP can comprise 2 or 3 amino acid restdues independently having a side chain
comprising an aryl or hetercaryl group.

[0085] The aryl group can be a 6 to H4-membered aryl. Aryl can be phenvi, naphthyl or
anthracenvl, each of which is optionally substituted. Aryl can be phenyl or naphthyl, each of which
15 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. Heteroaryl can be pyridyl, quanelyl, or isoquinolyl
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[0086] The amino acid residue having a side chamn comprising an aryl or hetercaryl group can
each be independently a residue of phenylalanine, naphthylalanine, phenylglycine, §-
homophenylalanine, homonaphthylalanine, bisthomophenylalanine), bis-(homonaphthylalanine),
tryptophan, or tyrosine, each of which s optionally substituted with one or more substituents. The
amino actd residue having a side cham comprising an aryl or heteroaryl group can each
mdependently be a residue of tyrosine, phenylalanine, 1-naphthylalanine, 2-naphthylalanine,
iryptophan,  3-benzothienvlalanine, 4-phenyiphenyialanine, 3,4-dufluorophenylalanine, 4-
trifluoromethyiphenyialanine,  2,3.4,5 6-pentafluorophenylalanine, homophenvialanine, B~
homophenylalanine, 4-teri-butyl-phenyialanine, 4-pyridimylalanine, 3-pyridinylalanine, 4-
methylphenylalanine, 4-fluorophenyvialanine, 4-chlorophenylalanine, 3~(S-anthryl}-alanine. The
amino acid residoe having a side chain comprising an aryl or heteroaryl group can each
mdependently be a residue of 3-(3-benzothienvi)-alanine, 3-(2-quinolyvi}-alanine, O-benzylserine,
3-{4-(benzyloxyphenyl}-alanine, S-{4-methylbenzyhoysteine, N-(naphthalen-2-yljghtamine, 3-
(1,1-bphenyl-d-yi}-alanine, 3-(3-benzothienyl}-alanine. The amino acid residue baving a side
chain comprising an aryi or heteroaryl group can each independently be a residue of phenylalanine,
{-naphthylalanine, 2-naphthvlalanine, phenylglycine, B-homophenvialanine, or
homonaphthylalanine, each of which is optionally substituted with one or more substituents. The
amino acid residue having a side chain comprising an aryl or hetercaryl group can each be
mdependently a residue of phenylalanine, 2-naphthylalanine, or B-homophenylalanine, each of
which is optionally substituted with one or more substituents. The amino acid residue having a
stde chamn comprising an aryl or heteroaryl group can each be independently a residue of
phenylalanine or 2-naphthylalanine, each of which 13 optionally substituted with one or more
substituents. At least one anuno actd residue having a side chain comprising an aryl or heteroaryl
group can be a residue of phenylalarune. At least two anuno acid residues having a side chain
comprising an aryl or hetercaryl group can be residues of phenylalanine. Each amine acid residue
having a side chain comprising an aryl or heteroaryl group can be a residue of phenvialanine One
amino acid residue having a side chain comprising an aryl or heteroary! group can be a residue of
2-naphthylalanine. One amino acid residue having a side chain comprising an aryl or heteroaryl
group can be a residue of B-homophenylalanine

{80871 In embodiments, none of the amino acids having the side chain comprising the aryl or

heterocaryl group are contiguous. In embodiments, two anuno acids having the side chain
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comprising the aryi or heteroaryl group can be contiguous. In embodiments, two ¢Oniiguous aming
acids can have opposite stereochemistry. In embodiments, the two contiguous amine acids have
the same stereochemistry. In embodiments, three amino acids having the side chain comprising

the aryl or heteroarvl group can be contiguous. In embodiments, three contiguous amine acids

(4

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

{8088} The amino acid residues comprising aryl or heteroaryl groups can be L-amino acids. The
amino acid residues comprising aryi or heteroaryt groups can be D-amino acids. The amine acid
residues comprising aryi or heteroaryl groups can be a mixture of D- and L-amino acids.

10 [0889] The hydrophobicity of anuno acid residues can be measured and/or calculated using a
variety of techniques. In embodiments, the hvdrophobicity of an amino acid residue can be
determined by calculating its consensus value on the consensus scale of D. Eisenberg et al | using
the method described in D Fisenberg et al, “Hydrophobic Moments and Protein Structure,”
Faraday Symp. Chem. Soc. 1982, 17, 109-120 (e g., D. Eisenberg et al ). A hydrophobic amino

15 acid is an amine acid that has a hydrophobic side chain.

Amino Acid Residues Having a Side Chain Comprising a Guanidine Group, Guanidine
Replacement Group, or Protonated Form Thereof
[8098] As used herein, guanidine refers to the structure;

NH,

HN}\W‘}“

20 0891 As used herein, a protonated form of guamdine refers to the structure:
N,

Hﬁ%\ﬁ%

80921 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 activity of guanidinium groups.

25 [6093] While not wishing to be bound by theory, it is 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 cCPP can comprise at least one
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aming acid having a side chain comprising a guanidine or guanidinium replacement group. The
c¢CPP can comprise two aming acids having a side chain comprising a goanidine or guanidimium
replacement group. The cCPP can comprise three amino acids having a side chain comprising a
guanidine or guamdimium replacement group. The ¢CPF can comprise four amuno acids having a
side chain comprising a guanidine or guanidinium replacement group. The ¢CPP can comprise
five aming acids having a side chain comprising & guanidine or guanidinium replacement group.
The c¢CPP can comprise six aming acids having a side chain comprising a guanidine or
guanidinium replacement group.

{8094} The guanidine or guanidinium group can be an 1sostere of guanidine or guanidimum. The
guaniding or guanidinium replacement group can be less basic than guanidine

NH O

I iy

{6095 As used herein, a guamdine replacement group refers to

A QNB\ Q4

[6096] In embodimentsﬁ a ¢CPP comprising from 6 to 10 amwno acuds residues 1s provided,

, or a protonated form thereof,

wherein: (1) at least two anunc acid have a side chain comprising a guanidine group, or a protonated
form thereof; (i1} at least one amino acid residue has no side chain or a side chain of a guanidine
replacement group, or a protonated form thereof and (iu) at least two amino acids residues
mdependently have a side chain comprising an aryi or heteroaryl group. In embodiments, two
amino acids independently have a side chain comprising an aryl or heteroaryl group. In
embodiuents, three ammo acids independently bave a side chain comprising an aryl ot heteroaryl
group. In embodiments, at least two amino acids have no side chain or a side chain comprising a
guanidine replacerment group or a protonated form thereof. As used herein, when no side chain s
present, the aming acid has two hydrogen atoms on the carbon atom{s) {e.g., ~-CHz-} linking the
amine and carboxylic acid. In embodiments, the amino acid having no side chain can be glycine.

{8097} In embodiments, the ¢cCPP can comprise 2, 3, 4, 5, or 6 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 amuno acid residues independently having
a side chamn comprising a guamdine group, guanidineg replacement group, or g protonated form

thereof. In embodiments, the ¢CUPP can comprise 3 amino acid residues independently having a
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side chain comprising a guanidine group, geanidine replacement group, or a protonated form
thersof. In embodiments, the ¢cCPP can comprise 4 aming acid residues independently having a
side chain comprising a guamidine group, guanidine replacement group, or a protonated form

thereof In embodiments, the ¢CPP can comprise 5 amino acid residues independently having a

(4

side chain comprising a guanidine group, guanidine replacement group, or a protonated form
thereof. In embodiments, the ¢CUPP can comprise 6 amino acid residues independently having a
side chain comprising 8 guanidine group, guanidine replacement group, or a protonated form
thereof. In embodiments, the ¢CPP can comprise 2, 3, 4, or 5 amino acid residues independently
having a side chain comprising a goanidine group, guanidine replacement group, or a protonated
10 form thereof In embodiments, the ¢CPP 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.
1S [0098] 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-amino
acids. In ermnbodiments, the amino acid residues independently having the side chain comprising
20 the guamdine group, guamdine replacement group, or the protonated form thereof, can be a
muxture of L- or D-amuno acids,
[6099] In embodiments, each amino actd residue having the side chain comprising the guanidine
group, or the protonated form thereof, can independently be a residue of arginine, homoarginine,
Ze-anuno-3-propionic acid, Z-amino-4-guanidinobutyric acid or a protonated form thereof. In
25  embodiments, each amimno acid residue having the side chain comprising the guanidine group, or
the protonated form thereof, can mdependently be a residue of arginine or a protonated form
thersof 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.
[8188] In embodiments, the ¢CPP can comprise a residue of asparagine, aspartic acid, glutamine,
30 ghlutanmic acid, or homoglutamine. In embodiments, the ¢cCPP can comprise a residue of asparagine.

In embodiments, the ¢CPP can comprise a residue of glutamine.
> &
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Chirality
[8101] While not wishing to be bound by theory, it is believed that the chirality of the amino acids
in the cCPPs may impact cytosolic uptake efficiency. In embodiments, the ¢cCPP can comprise at

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

(4

embodiments, the ¢CPP can comprise 1 to 15 D amine acids. In embodiments, the ¢CPP can
comprise 1 to 10 D amine acids. In embodiments, the cCPP can comprise 1 to 8 D amino acids. In
embodiments, the ¢CPP can comprise 1, 2, 3, 4, 5, 6, 7, or 8 D amino acids. in embodiments, the
cCPP can comprise all D amino acids. In embodiments, the ¢cCPP can comprise at least one L
amino acid. In embodiments, the ¢cCPP can comprise 1 to 20 L amino acids. In embodiments, the
19 cCPP can comprise 1 to 15 L amino acids. {n embodiments, the cCPP can comprise 1 to 10 L
amino acids. 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 ¢CPP can comprise 2, 3, 4, 3, 6, 7, or 8 contiguous amino
acids having alternating D and L chirality. In embodiments, the ¢CPP can comprise three
IS contiguous amino acids having the sarne chirality. In embodiments, the ¢CPP can comprise two
contigucus amine acids having the same chirality. In embodiments, at least two of the amino acids
can have the opposite chirality. In embodiments, at least two amino acids having opposite chirality
can be adjacent to each other. In embodiments, at least three amino acids can have alternating
stereochenustry relative to each other. In embodiments, the at least three amuno acids baving the
20 alternating chirality relative to each other can be adjacent to each other. In embodiments, at least
four amino acids have alternating stereochemistry relative to each other. In embodiments, the at
ieast four anmuno 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 chirahty. In
emboduments, at least two amino acids having the same chirality can be adjacent to each other. In
25  embodiments, at least two amino acids have the same churality and at least two amino acids have
the opposite chirality. In embodiments, the at least two amino acids having the opposite chirality
can be adjacent to the at least two amino acids having the same chirality. Accordingly, adjacent
amino acids m the ¢CPP can have any of the following sequences: D-L; L-I3; D-1-D, L-D-L, D-
L-L-B; L-B-D-L L-D-L-L-D; D-L-D-D-L D-L-1-D-L or L-B-D-L-I». In embodiments, the
30 amino acid residues that form the cCPP can all be L-amino acids. In embodiments, the amino acid

residues that form the cCPP can all be D-amino acids.
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{8102} In embodiments, one or more amino acid residoes that form the ¢CPP can be achiral. In
embodiments, the ¢cCPP can comprise a motif of 3, 4, or § aming acids, wherein fwo 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-D; D-X-D-X; D-X-D-
XD L-X-L L-XAE-X or L-X-1-X-L, wherein D/L indicates that the amino acid can bea D oran

(4

L aming acid and X is an achiral amino acid. The achiral amino acid can be glycine.
[8183] In embodiments, an amino acid having a side chain comprising a guanidine replacement
group or a protonated form thereof, can be adjacent to an amino acid having a side chain
comprising an aryl or heteroaryl group. In embodiments, an amino acid having a side chain
19 compnsing a guanidine replacement group or a protonated form thereof, can be adjacent to at least
one amino acid having a side chain comprising a guanidine or protonated form thereof In
embodiments, an amine acid having a side chain comprising a guanidine 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
IS group or protonated forms thereof can be adjacent to each other. Tn embodiments, 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 aryl or hetercary! group and at least two non-adjacent amino acids having a side chain
comprising a guandine replacement group or a protonated form thereof In emboduments, a ¢cCPP
20 can comprise at least two contiguous aminoe acids having a side chamn comprising an aryl or

heteroaryl group and at least two non-adjacent amino acids having a side chain comprising
o
HoN ﬁ’x«

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

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

combinations of anmino acids can have any arrangement of I3 and L amino acids, e g, any of the
25 sequences described in the preceding paragraph.

{0104} In embodiments, at least two amino acids having a side chain comprising a guanidine

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

{8195} In embodiments, the ¢CPP can comprise the structure of Formula (1)
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Formula (1)

(1), or a protonated form thereof,

wherein:

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

AAsc is an amino acid side chain; and

qisi, 2 3, ord

[6106] The cCPP of Formula {1) can have any configuration and/or amino acid side chain,
ncluding, but not himited to those described in PCT Publication Nos: WO 2015/179691, filed May
21, 2015, entitled “CELL PENETRATING PEPTIDES AND METHQODS OF MAKING AND
USING THEREQF”, WO 2021/127650, filed December 21, 2020, entitled “COMPOSITIONS
FOR DELIVERY OF ANTISENSE COMPOUNDS”, W 2022/213118, filed March 31, 2022,
entitled “CYCLIC CELL PENETRATING PEPTIDES”, WO 2022/241408, filed May 9, 2022,
eniitled “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 METHODRS
OF MAKING AND USING THEREQOF”, the disclosures of each of which are hereby incorporated
by reference herein in their entireties.

{8197} In embodiments, the cCPP are of Formula (1} or a protonated form thereof, wherein:

Ry, Rz, and Rs are each independently H or an aryl or heteroaryl side chain of an aming acid;

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

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

AAge 18 an amino acid side chain; and

gisl,2,3 ord
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[8108] In embodiments, the cCPP are of Formula (1} or a protonated form thereof, wherein:
Ry, Ry, and Rs are each independently H or an aryl or heteroaryl side chain of an aming acid;
at least two of Ry, Ry, and Ry is an aryl or hetercaryl side chain of an amino acid;

Ry, Rs, R, Ry are independently H or an amino acid side chaing

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

AAsc 1s an amino acid side chain; and

qis 1,2, 3 or4

{0109} In embodiments of Formula (1},

R, Ry, and Ry are each independently H or a side chain comprising an aryl or heteroaryl group;
at least two of Ry, Ry, and Ra are a side chain of phenylalanine;

R4, Rs, Re, and Ry are independently H or an aming acid side chain;

AAsc 1s an amino acid side chain; and

qis i, 2 3, ord.

{6118} In embodiments of Formula (1),

one of Ry, Ro, and Ry s K

two of Ry, Ro, and R are CHLPh; and

Ry, Rs, Rs, and Rys are, independently, H or an amino acid side chain,

{8111} In embodiments of Forroula (1),

Ri, Ry, and R; are -CHPh;

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

{8112} 1o emnbodiments of Formula (1),

Ry, Ry, and Ra are each independently a side chain comprising an aryl or hetercaryl group;
at least two of Ry, Ro, and Rs are a side chain of phenylalanine;

R4, Rs, Rs, and Ry are, independently, H or an amino acid side chain; and

gisi, 2, 30t 4

{8113} In embodiments of Formula (1),

Ry, Re, and Rs are each independently H or an amino acid side chain,

at least one of Ry, Ry, and Ry 1s an aryl or heteroaryi side chain of an amino acid;

at least one of Ry, Ry, and Rz are a side cham of arginine;

R4, Rs, Rs, and Ry are, independently, H or an amino acid side chain; and

gl 2, 3wd
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{81 14] In embodiments of Formula (1),
Ry, Ry, and Rs are each ndependently H or an amino acid side chain;
at least two of Ry, Ry, and Ry are a side chain of arginine;

Ry, Rs, Rs, and Ry are, independently, H or an amine acid side chain; and

(4

qis1,2,30r4d

{86¢1] In embodiments of Formula (I},

Ry, Ry, and Rs are each independently a side chain comprising an arvl or heteroary! group;

at least two of Ry, Ry, and R are a side cham of naphthylalanine;

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

160 qi11,2,3 0r4d
{80021 AAsccan be a side chain or terminus of an anuno acid residue on the ¢cCPP. Non-hmrting
examples of AAsc include aspartic acid, glutamic acid, glutamine, asparagine, or lysine, or a
maodified side chain of glutamine or asparagine (e.¢., a reduced side chain having an amino group).

«f’{\b)’\”“: &H\WCOQH
AAsc can be an AAscas defined herein. In embodiments, AAsc can be it or t

o5, COH

. A

15 wherein t can be an integer from 0 to 5. AAsccan be , wherein { can be O or an integer
from1toS tecanbe L to 5 tis2 or 3.t can be 2. t can be 3. In embodiments, AAsc can be
conjugated 1o a linker,

8003} In embodiments the ¢CPP 5 of Formula (1), where at least one of Ry, Rs, Rs, Ry are
mdependently an uncharged, nos-aromatic side chain of an amino acid. In embodiments, at least

20 one of Ry, Rs, Rs, and Ry are wndependently H or a side chain of serine, histidine or citrulline. In
embodiments, one of Ry, Rs, R, and Ry are independently H or a side chain of serine, histidine or
citrulline. In embodiments, at least two of R4, Rs, Rs, and Ry are independenily H or a side chain
of serine, histidine or citrulline. In embodiments, two of Ry, Rs, Re, and Ry are independently H or
a side chain of serine, histidine or citrulline.

25 j0084] To embodiments, compounds are provided that include a ¢CPP having from 6 to 10 ammno

acids, wherem at least two amino acids of the ¢CPP are charged amino acids, at Teast two aming

acids of the ¢cCPP are aromatic hydrophobic amino acids and at least two aming acids of the ¢cCPP
are uncharged, non-aromatic amino acids. In embodiments, at feast two charged amino acids of

the ¢cCPP are argimine. In embodiments, two charged amino acids of the ¢UPP are arginine. In
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embodiments, at least two aromatic, hydrophobic amino acids of the ¢CPP are, independently,
phenylalanine, 2-naphthyialanine, or a3 combination thereof In embodiments, two or thres
aromatic, hydrophobic amino acids of the cCPP are, independently, phenylalanine, 2-
naphthylalanine, or a combination thereof In embodiments, at least two uncharged, non-aromatic
amino acids of the cyclic peptide are citrulline, histidine, sering, glycine, or a combination thereof
In embodiments, two aming acids of the ¢cCPP are citrulling, histidine, serine, glycine or a
combination thereof. In embodiments, the compound is a ¢CPP having from 6 to 10 amino acids
wherein two aming acids of the cCPP are argining, two or three amino acids are, independently,
aromatic, hydrophobic amino acids selected from phenylalanine, Z-naphthylalanine, pB-
homophenylalanine, and two amino acids are independently, uncharged, non-aromatic aming acids
selected from citrulline, serine, histidine, and glycine.

{8005} In embodiments the ¢CPP is of Formula (1}, where at least two of Ry, Rs, Rs, and Ry are a
positively charged side chain of an amino acid residue. In embodiments, two of Ry, Rs, Rs, and Ry
are a positively charged side chain of an amino acid residue. In embodiments, at least three of Ra,
Rs, Re, and Ry are a positively charged side chan of an amino acid residue. In embodiments, three
of Rs, Rs, Re, Ry are a positively charged side chain of an amino acid residue. In embodiments, Ry,
Rs, Re, and Ry are a positively charged side chain of an amino acid residue.

[8006] The ¢CPP can comprise the structure of Formula (2):

Formula {2)

R %} ¥
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{2}, or a protonated form thereof,

wherein;
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Ry, Ro, and Ra can each independently be H or an aming 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;

Ry and Ry are independently H or an aming acid side chain;

(4

AAsc 18 an amino acid side chain;

m' is an integer from 0o 3;

m" is an integer from 0 1o 3; and

g1, 2,3 0rd

{80971 In embodiments, the ¢CPP are of Formula (1} or (2}, where Ry, Ry, and Rs can each

19 independently be H, -alkylene-arvl, -alkylene-heteroaryl, or an amino acid side chain comprising
a guanidine group, a guanidine replacement group, or a protonated form thereof Ri, Ry, and Ry
can each independently be H, -Cialkylene-aryl, -Ciaalkylene-heteroaryl 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, Ry, and R; can each independently be H, -alkvlene-aryl, or -

1S alkviene-hetercaryl Ry, Ro, and Rs can each jndependently be H, -Ciaalkylene-aryl, or -Ci.
salkylene-heteroaryl Ry, Ry, and Rs can each independently be H or -alkylene-aryl Ry, Ry, and Rs
can each independently be H or -Cisalkylene-aryl. Ciaalkylene can be methylene. Arylcan bea
6- to T4-membered arvl Heteroaryi 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, naphthyl, or anthracenyl.

20 Aryl can be phenyl or naphthyl Aryl can be phenyl Heteroaryl can be pynidyl, quinolyl, and
isoguinolyl The amino acid side chain comprising a guamidine group can be arginune. Ry, Ry, and
Rz can each independently be H, -Ciialkyiene-Ph or -Craalkylene-naphthyl. Ry, R, and R; can
each independently be H, -CHuPh, or ~-CHa-naphthyl Ri, Ro, and Rs can each independently be H
or ~CHoPh. One of Rs, Ry, and Rz can be arginine.

25 [0008] In embodiments, the ¢CPP are of Formula (1) or (2), where Ry, Ry, and Rz can each

mdependently be the side chain of tyrosine, phenylalaning, 1-naphthylalanine, 2-naphthylalanine,

iryptophan, 3-benzothienylalanine, 4-phenyiphenvialanine, 3 4-diffuorophenylalanine, 4-

trifluoromethyiphenyialanine,  2,3.4,5 6-pentafluorophenylalanine, homophenvialanine, B~

homophenylalamne, 4-teri-butyl-phenylalaning, 4-pyridinylalanine, 3-pyridinylalanine, 4-

30 methylphenylalanine, 4-fluorophenyialanine, 4-chlorophenylalanine, 3-(S-anthryl}-alanine or
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arginine. Ry, Ro, and Rs can each mdependently be the side chain of tyrosine, phenylalanine, 1-
naphthylalanine, 2-naphthyialanine, arginine or tryptophan.
80091 In embodiments, the ¢CPP are of Formula (1} or (2}, where Ry can be the side chain of

tyrosine. Ry can be the side chain of phenylalanine. Ry can be the side chamn of T-naphthylalanine.

(4

R can be the side chain of 2-naphthylalanine. R: can be the side chain of tryptophan. R; can be
the side chain of 3-benzothienylalanine. Ry can be the side chain of 4-phenylphenylalanine. Ry can
be the side chain of 3 4-difluorophenylalanine. Ri can be the side chain of 4-
triftuoromethyiphenyialanine. Ry can be the side chain of 2,3,4,5 6-pentaflucrophenyialanine. Ry
can be the side chain of homophenyialanine. Ry can be the side chain of B-homophenylalanine. Ry
19 can be the side chain of 4-tert-butyi-phenylalanine. R: can be the side chain of 4-pyridinylalanine.
Ry can be the side chain of 3-pyridinylalanine. Ry can be the side chain of 4-methyiphenylalanine.
Ry can be the side chain of 4-fluorophenvialanine. R: can be the side chain of 4-
chiorophenylalanine. R; can be the side chain of 3-(9-anthryi}-alanine. Ry can be H Ry can be a
side chain of arginine.
IS [8010] o embodiments, the ¢CPP are of Formula (1} or {2}, where Rz can be the side chain of
tyrosine. Ry can be the side chain of phenvialanine. Ro can be the side chain of 1-naphthvlalanine.
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-benzothienylalanine. Ro can be the side chain of 4-phenylphenylalanine. R; can
be the side chain of 3.4-difluorophenvialanine. Ry can be the side chain of 4-
20 trfluoromethylphenylalanine. Ro can be the side chain of 2,3,4,5,6-pentafluorophenylalanine. Rs
can be the side chain of homophenylalanine. Rz can be the side chamn of f-homophenylalanine. Ry
can be the side chain of 4-tert-butyl-phenvialanime. R can be the side chain of 4-pyridinylalamine.
Rz can be the side chain of 3-pyridinyialanine. Ry can be the side chain of 4-methyiphenvlalanime.
Ro can be the side chain of 4-fluorophenyialanine. Ry can be the side chamn of 4-
25 chlorophenylalanine. Ry can be the side chamn of 3-{9-anthryl}-alanine. Ry can be H. Ry can be g
side chamn of arginine,
{0011} In embodiments, the ¢CPP are of Formula (1} or (2}, where R; can be the side chan of
tyrosine. Rz can be the side chain of phenylalanine. Rs can be the side chain of 1-naphthylalanive.
Rs can be the side chain of 2-naphthylalanine. RBa can be the side cham of tryptophan. Ra can be
30 the side chain of 3-benzothienylalanine. R; can be the side chain of 4-phenylphenylalanine. R can

be the side chain of 34-diflucrophenylalanine. Ri can be the side chain of 4-
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triffuoromethylphenyialanine. R3 can be the side chain of 23,4, 5 6-pentafloorophenylalanine. Ra
can be the side chain of homophenylalanine. Rs can be the side chamn of B-homophenyialanine. Rs
can be the side chain of 4-tert-butyl-phenylalanine. Rz can be the side chain of 4-pyridinylalanine.

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

(4

Ry can be the side chain of 4-fluorophenvialanine. R3 can be the side chain of 4-
chlorophenylalanine. Rs can be the side chain of 3-(9-anthryl}-alanine. Ry can be H. Rs can be a
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, citrulline, serine, or histidine. Ry can be H or a side chain of arginine. Rs can be H Ru
19 can be a side chain of arginine. Ry 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. R4 can be a side chain of
leucine.
{8013} In embodiments, the cCPP are of Formula (1), where Rs can be H, or a side chain of
arginine, citrulline, serine, or histidine. Rs can be H or a side chain of arginine. Rs can be H. Rs
IS can be aside chan of arginine. Rs can be a side chain of citrullive. Rs can be a side chain of serine.
Rs can be a side chain of histidine.
{8014} 1o embodiments, the cCPP are of Formula (1) or {2}, where Rs can be H, or a side chain of
argining, citrulline, serine, or histidine. Re can be H or a side chain of arginine. Re can be H Rs
can be a side chain of arginine. Rs can be a side chain of citrullive. Rg can be a side chain of serine.
23 Rs can be a side cham of histidine. Re can be a side chain of valine. R¢ can be a side chan of
leucine.
[6015] In embodiments, the ¢CPP are of Formula {2), where Ry can be H, or a side chain of
arginineg, citrulling, sering, or lustidime. Ry can be H or a side cham of arginine. Ry can be H Ry
can be a side chain of arginine. Ry can be a side chain of curulline. Ry can be a side chain of serine.
25 Ry can be a side ¢hain of histidine.
[8016] In embodiments, the ¢cCPP are of Formula {1} or {2}, where one, two, or three of Ry, Ry,
Rs, Ra, Rs, Rs, and Ry can be H. At least one of Ry, Ro, Rs, Ry, Rs, Re, and Ry can be H. One of Ry,
Ro. Ry, Ry, Rs, Re, and Ry can be H. Two of Ry, Ry, Rs, Ry, Rs, Re, and Ry can be H. Three of Ry,
Ro, Rs, Rs, R, and Ry can be H. One of Ry, Ry, and R; can be . At least one of Ru, Rs, Ry, and Ry
30 can be H. One of R, Rs, Rg, and Ry can be H. Two of Ry, Rs, Re, and Ry can be H. Three of Ry,
Rs, Re, and Ry can be H. Four of Ry, Rs, Re, and Ry can be H.
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{8017} In embodiments, the ¢CPP are of Formula (1) or (2}, where at least one of R4, RBs, Re, and
Ry can be H or a side chain of arginine, citruliine, serine, or histidine. At least one of Rq, Rs, Re,
and Ry is H. At least one of R4, Rs, Re, and Ry can be side chain of arginine. At least one of Ry, Rs,

Rs, and Ry can be side chain of citrulling. At least one of Ry, Rs, Rs, and Ry can be side chain of

(4

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

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

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

of citrulline. One of Ry, Rs, Re, and Ry can be side chain of serine. One of R4, Rs, R, and Rycan

be side chain of histidine.

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

1S [8019] To embodiments, the ¢CPP are of Formula (1) or {2), where three of R4, Rs, Re, and Rycan
be H or a side chain arginine, citrulline, serine or histidine. Three of Ry, Rs, 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 citruliine. Three of Ry, Rs, Re, and Rycan be side chain of serine. Three of Ry, Rs, Re, and
Ry can be side chain of histidine.

20 0820 In embodiments, the ¢CPP are of Formula (1) or (2), where AAsc can be a side chainof a

residue of asparagine, glutamine, or homoglutamine. AAsc can be a side chain of a residue of

r,s{\t)fNirﬁ2 ;ﬁfwrcoQH
glutamine. In embodiments, AAsc can be e M , wherein t can be an integer
o, LCOH

S Y
from 010 3. AAsccan be t

, wherein t can be O or aninteger from T to S tcanbe t 0 5.
tis2or3 tcanbe 2 tcanbe 3

25 {0021} In embodiments, the ¢CPP are of Formula (1) or (2), whereqcanbe 1, 2, or 3. gcan 1 or
2.qecanbel geanbe2 gcanbe3 qcanbed
8622} 1o embodiments, the ¢CPP are of Formulae (1) or (2}, where m' can be | 10 3. m/ can be 1

or2. m'canbe 0 m'canbe 1. m'can be 2. m’ can be 3.
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8923} In embodiments, the ¢CPP are of Formulae (13 or (2}, where m” can be 1 t0 3. m"” can be
Tor2 m”canbed m” canbe 1. m” can be 2. m” can be 3.

{80241 In embodiments, the cCPP comprises the structure of Formula (2) or a protonated form
thersof, wheremn:

one of Ry, Ry, and Ry is H;

two of Ry, Ry, and R are -CHLPh;

(4

Ry and Rs are independently H or an amino acid side chain;
AAg is an amino acid side chain;
qis 1,2, 3ord4;
10 m’isan integer from O 1o 3; and
m' 15 an mnteger from O0to 3.
{8025} In embodiments, the cUPP comprises the structure of Formula (2) or & protonated form
thereof, wherein:
Ry, Rz, and Rz are -CH,Ph;
IS Ryand Re are independently H or an anuno acid side chain;
AAg is an amino acid side chain;
qisl, 2, 3or4
m' 1s an mteger from G to 3, and
{80261 m” 13 an miteger from 0 to 3. In embodiments, the ¢CPP comprises the structure of Formula
20 {2y or a protonated form thereof, wherein
Rj, Ry, and R; are each independently a side chain of an amino acid comprising an aryl or
heteroaryl group;
at least one of Ry, Ry, and Ry are a side chain of naphthylalanime;
AAsc 15 an ammno acid side chaing
25 Raand Rg are mdependently H or an aming acid side chain of argining, serine, histidine or
citrulline;
gisi, 2, 3or4;
m' 1§ an integer from G to 3; and
{80271 m” 15 an integer from G to 3.In embodiments, the ¢CPP 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 citrulling. In embeodimenis, Ru and Rs are in independently H, or a side chain
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of arginine, histidine, or serine. In embodiments, Ry 18 H. In embodiments, R 1s a side chain of
arginine. In embodiments, Ry is a side chamn of histidine. In embodiments, Ry is a side chan of
serine. In embodiments, R4 1s a side chain of citrulline. In embodiments, Rq 1s H. In embodiments,
Rs is a side chan of arginine. In embodiments, R is a side cham of histidine. In embodiments, Rs
is a side chain of serine. In embodiments, Rs is a side chain of citrulline.

{8028} The cCPP of Formula {(2) can comprise the structure of Formula (2-a) or Formula (11-b):

Formula (2-a)

(2-b}, or a protonated form thereof,

wherein AAsc, Ry, Ro, Rs, Ry, R, m', and m”" are as defined herein relative to Formula (2).
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{8929] The cCPP of Formula (2} can comprise the structures of Formulae (Z-al), (2-b1}, (2-a2},

{2-b2}, (2-33}), or {2-b3}:

Formulae (2-al), (2-b1), (2-a2), (2-b2), (2-a3), or (2-b3):

(2-b1},

(2-82); N, (2-b2);

Ly
gy 0
e N ‘\if;"f\-"/ ~

NN;::{

¢ N

(2-a3); MR ’ (2-b3}; or
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protonated form thereof, wherein A&ge, m', andm” are as defined herein relative to Formula (2).
[B8038] In embodiments, the ¢cCPP of Formula (1) or {2} can nclude those having one of the
following sequences: FGFGROGR, GIFGrGr, FIFGRGR, FGFGRRR,; or FGFRRRR.

{8031} In embodiments, the ¢cCPP of Formula (1) or {2} can nclude those having one of the

following sequences: FGFGHGH or FGFSHSH.

(4

{8032} In embodiments, the cCPP of Formula (1) or (2) can include those having one of the

following sequences: FIFSRSR or FGFSRSR.

{8033} In embodiments, the cCPP of Formula (1) or {2) can include those having one of the

following sequences: FENal-ReRy; FE-Nal-GrGr; FE-Nal-GRGR; Ff-Nal-HrHr; or Ff-Nal-5rSr.
10 [0834] In embodiments, the ¢CPP of Formula (1) or (2) can comprise one of the following

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

{8035} In embodiments, the cCPP of Formula (1) or {2) can include those having one of the

following sequences: FGFGRGRQ; GIFGrGr(G; FIFGRGRQ; FGFGRRRG; or FGFRRRRQ.

[8036] In embodiments, the ¢CPP of Formula (1) or (2) can include those having one of the
15 following sequences: FGFGHGHQ or FGFSHSHQ.

{6037} In embodiments, the ¢CPP of Formula (1) or (2} can include those having one of the

following sequences: FIFSRSRQ or FGRSRSRO.

{6038} In embodiments, the ocCPP of Formula (1) or {2) can mclude those having one of the

following sequences: Ff-Nal-ReReQ; FENal-GrGe(3; FRNal-GRGRG; FI-Nal-HrHr(Q; or Ff-Nal-
206 Sr8e(Q

{80397 1o embodiments, the ¢CPP of Formula (1) or (2} can comprise one of the following

sequences: Ff-Nal-Cit~r-Cit-r(}; FFNal-Re-Cu~rQ; F-Nal-Cit-rRr(Q; or Ff-Nal-R-cit-R-¢it-Q.

c¢CPP 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-RrRRQ
RRR-Nal-FQ | CRRRRFW F-Nal-RRRRRQ
RRRR-Nal-F | Ff-Nal-RiRrQ RRRR-Nal-FDQC

F-Nal-RRRR | FF-Nal-RRRRQ | F-Nal-RRR
F-nal-tRrRq RFRFR-Nal-RQ | FWRRR
Fnal-fRrRQ | URRRRFW(Q RRR-Nal-F
F-Nal-RRRRQ RRRWF
f-Nal-RrRr Q)
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| RRFR-Nal-RQ | [ !
where Nal = L-naphthylalanine; nal = D-naphthylalanine; & = L-norleucine.

{0040} In embodimuents, the cCPP of Formula (1} or (2) can be selected from Ff-Nal-GrGr (3,
FIFGRGRQ; FGFGRGRO, GIFGrGrQ, FIFGRGRQ; FGFGRRRQ and FGFRRRRQ.
{0041} In embodiments, the ¢CPP of Formula (1} or {2) can be FAFARARQ.

{8042} In embodiments, the cCPP of Formuda (1} or {2) can be FE-Nal-GrGr().

{00431 In embodiments, the cCPP of Formula (1) or {2) can be selected from FIFGRGRQ,
FIFRRRRQG, FIFRrReQ, () or FIFRReQ.

{8044 In embodiments, the cCPP of Formula (1) or {2) can be FG-Nal-GRGRO.

[8045] In embodiments, the ¢CPP of Formuda (1) or (2) can be selected from FGFGRGRQ,
fGEGrGe(Q, fGIGrGrQ, FGPFGRGRE, FGFGRG, fGirrre(y, FGFRRRRQ, or FGFRRRRG.
[0046] In embodiments, the cCPP of Formula (1) or (I) can be selected from FFFRRRR(,
FFFGRRRYQ, FFFRGRRQ; FFFRRGRQ, FFFRRRGQ, GFFRRRRQ, or FFGRRRRQ.
{8047} In embodiments, the ¢cCPP of Formula (I} or (11} can be FFFRRRRQ.

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

{8049} In embodiments, the ¢CPP of Formula (I} or (11} can be FFFRGRRQ.

18058} In embodiments, the ¢CPP of Formula () or (IT) can be FFFRRGRQ.

{8051} In embodiments, the ¢CPP of Formula (I} or (I} can be FFFRRRGQ.

10832} 1o embodiments, the ¢CPP of Formoula (1) or (TF) can be GFFRRRRQ.

{8053} In embodiments, the ¢cCPP of Formula (I) or (I} can be FFGRRRRQ.

180634} 1o embodiuments, the ¢CPP of Forroula (1) or (11} can be selected from Nal-G-Nal-GRGRQ;
FGFKRKRGQ; FGFRRRRG; FIGFRRRRQ; or FGFRRGRRQ.

8033} 1o embodiments, the ¢cCPP of Formula () or (IT) can be Nal-G-Nal-GRGRQ.

8656} In embodiments, the ¢cCPP of Formula (I} or (I} can be FGFKRERQG.

8637} In embodiments, the ¢CPP of Forroula (1) or (IF) can be FGFRRRRQ.

0058} In embodiments, the ¢cCPP of Formula (I} or (1) can be FIGFRRRR{.

|
|
|
8839} In embodiments, the cCPP of Formuula (1) or (I} can be FGFRRGRRQ.

{
{
{
{
{
[0966] In embodiments, the ¢CPP of Formula (I} or (II} can be selected from RGRGRGREG;
FFFGRGRQ, FGFRRRRQ, FOFRGRGQ: FRGRGRGQ: FRFGRGRQ, FRFRFRFQ;
FGFLRLR(; or FGFVRVRQ.

{8061} In embodiments, the ¢cCPP of Formula (I} or {11} can be RGRGRGRQ.
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{8962} In embodiments, the ¢cCPP of Formula (I} or (I} can be FFFGRGRG.
[8663] In embodiments, the ¢CPP of Formula (1) or (I} can be FGFRRRRQG.
18064} In embodiments, the cCPP of Formula (I} or (I} can be FGFRGRGG.
{0865} In embodiments, the ¢CPP of Formulda (1) or (I} can be FRGRGRGQ.
{0066} In embodiments, the ¢CPP of Formula (1) or (IF) can be FRFGRGRQ.
{8067} In embodiments, the cCPP of Formula (I} or (11} can be FREFRERFQ.
{0068} In embodiments, the ¢CPP of Formula (1) or (II) can be FGFLRLRQ.
{8069} In embodiments, the ¢CPP of Formuda (1} or (i) can be FGFVRVRQ. In embodiments,
the ¢CPP of Formula (1) or (2) can be FGWRGRG.
19 [0870] In embodiments, the cCPP of Formula {1} or (2} can be fFRGRQ.
{80711 The cCPP of Formula (2) can have the structure of Formula (I-c):

(4

Formula (2-¢):

{2-¢), or a protonated form thereof,
wherein Ry, Rs, g, m', m”, and AAsc are as defined herein.

15 [0872] The ¢CPP of Formula (2) can have the structure of Formula (2-d):
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Formula (2-d)

, NH
HN ::-'3,/
NHy {2-d), or a protonated form thereof,
wherein Ry, Rs, ¢, m', m”, and AAsc are as defined heremn.

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

Formuda (2-¢):

NH
TR

N

35 Ry

S

NH,

(2-e), or a protonated form thereof,
wherein: Ro, R4, Re, m', m”, and AAsc are as defined herein. In embodiments, Ry s H

{80741 1n embodiments, the ¢CPP can be of the Formula (3):
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Formuda (3):

(33, or a protonated form thereof,
wherein;

Ri, Ry, and Rs can each independently be H or an amino acid residue having a side chain
comprising an aryl or hetercary] group;

at least two of Ry, Ry, and Rs is an aryl or hetercaryl side chan of an amino acid;

Ry, Rs, Re, and Ry are mdependently H or an amino acid side chain;

at least two of Ry, Rs, Rs, and Ryare independently a side chain of arginine;

AAscis an amino acid side chain;

nris O or 1; and

gis1,2, 3 ord

{80751 1n embodiments, the ¢CPP 15 of Formula (3) where at least one of Ry, Ry, or Ra s H. In
embodiments, the amino acid residue having a side chain comprising an aryl or heteroaryl group
1s phenylalanine, homophenyialanine, or Z-naphthylalanine. In embodiments, the c¢CPP 15 of
Formula (3} where at least two of Ry, Rs, Rs, or Ry are each independently an anmino acid residue
having a side chain comprising a charged group. In embodiments, the anmino acid residue having
a side chain comprising a charged group is arginine. In embodiments, the ¢CPP 13 of Formula (3)
where g s 1.

[0076] Tn embodiments, the cCPP is of Formula (3) where n s 1, where Rs and Ry are a side
chain of arginine. In erbodiments, the ¢CPP is of Formula {3) where n™ 15 1, wherein the aryl or
heteroaryl group is pheonylalanine, beta-homophenvlalanine, or 2-naphthylalamne, and where at
least two of Rs, Rs, Ry and Ry are the side chain of arginine. In embodiments, the ¢CPP is of

Formula (3) where n™ is 1, where Ra, Rs, Re and Ry are the side chain of arginine. In embodiments,
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the oCPP is of Formula (3) where n™ is 1, where Rs and Ry are the side chain of arginine, and Ra
and R are H.

{80771 In embodiments, the ¢CPP is of Formula (3} where at least one of Ry, Rs, R, or Ry 1s the
amino acid side chain of serine or histidine. In embodiments the ¢CPP 13 of Formulda (33 where at
least two of Ru, Rs, Re, or Ry are, independently, the amino acid side chain of serine, citrulling, or
hustidine. In embodiments the cCPP is of Formula (3} where at least three of Ry, Rs, Rs, or Ry are,
mdependently, the amino acid side chain of serine or histidine. In embodiments the ¢cCPFP 15 of
Formula (3} where at least four of Ry, Rs, Re, or Ryare, independenily, the amino acid side chain
of serine or histidine.

{6078] In embodiments of the ¢CPP of Formula (3):

at least two of Ry, Ro, and R; are independently a side chain of phenylalanine, or 2-
naphthylalanine;

at least two of Ry, Rs, Ry, 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,
or histidine;

AAsc 1s an amino acid side chain;

a2~ is 0 or 1; and

gis 1.

{84797 1o embodiments, the ¢CPP 1s of Formula (3), where two of Ry, Rs, Rs, or Ry are a side chamn
of serime. In embodiments, the ¢cCPP 15 of Formula (3), where two of R4, Rs, R, or By are a side
chain of histidine. In embodiments, the ¢cCPP 15 of Formula {3), where two of Ry, Rs, Rs, or Ry are
a side chan of citrulline. In embodimuents, the ¢cCPP 15 of Formula (3}, where two of Ry, Rs, Rs, or
Ry are independently, H.

[6088] In embodiments, the ¢CPP 15 of Formula (3) wherein

at least two of Ry, Ry, and Rsare a side chain of phenvialanine or naphthylalanine;

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

at least two of Ry, Rs, Rg, or Ry are independently H, or a side chain of an uncharged non-aryl
aming acid selected from histidine, threonine, serine, leucine, isoleucine, valing,
neopentylglycine, alanine, homoalanine, homosering, 3-(4-thiazolyi}-alanine, 3-(4-furanyl}-
alanine, citrulline, and 3-(4-thienyl}-alanine;

AAsc 1s an amino acid side chain;
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nisOor1;and

gis i

[0081] In embodiments, the cCPP is of Formula (3) wherein:

at least two of Ry, Ry, and Rs are independently a side chain of phenylalanine or naphthylalanine;
at least two of Ry, Rs, Re, or Ry are a side chain of arginine;

at least two of Ry, Rs, R, or Ry are independently a side chain of serine, ciirulline or histidine;
AdAsc is an amino acid side chain;

N isOor 1; and

qis 1.

[6082] In embodiments, the ¢CPP is of Formula (3), wherein at least one of Ry, Ro, or Ry s H. In
embodiments, the ¢CPP 15 of Formula (3), wherein at least one of Ry, R, or Rz 15 a side chain of
phenylalanine. In embodiments, the cCPP s of Formula (3}, wherein at least two of Ry, Ro, or B3
are a side chain of phenylalanine. In embodiments, the cCPP is of Formula (3}, wherein at least
one of Ry, Ry, or Rais a side chain of 2-naphthylalanine.

[B8083] 1o embodiments, the ¢CPP s of Formula (3), wherein at least two of Ry, Rs, Re, or Ry are
mdependently a side chain of serine, citrulline or histidine.

[0084] In embodiments, the cCPP s of Formula (3), wherein at least one of Ry, Rs, Re, or Ry are
mdependently an uncharged, non-aryl side chan of an amino acid. In embodiments, at least two
of Ry, Rs, Re, or Ry are independently side chains of an uncharged non-aryl amino acid {e.g.,
histidine, citrulline, threonine, serine, leucine, isoleucine, vahne, neopentylglycine, alamine,
homoalanine, homoserine, 3-{d-thiazolylj-alanine, 3-(d4-furanvlj-alanine, and 3-{(4-thienvl}-
alanine). In embodiments, the ¢CPP 1s of Formula (3), , wherein at least two of Ry, Rs, Rs, or Ryare
mdependently side chaius of an uncharged non-aryl amino acid selected from histidine, citrulline,
threonine, serine, leucine, isoleucine, valine, neopentylglycine, alanmine, homoalanine, homoserine,
3-{4-thiazolyl)-alanme, 3-{4-furanyl}-alanine, and 3-{4-thienyl)-alanine. In embodiments, the
cCPP is of Formula (3), wheren at least two of Ry, Rs, Re, or Ryare independently side chains of
an uncharged non-aryl amine acid selected from histidine, citrulline, and serine.

{8085} In embodiments, the ¢cCPP 1s of Formula {3), wherein at least one of Ra, Rs, R, or Ry 13,
mdependently, H. In embodiments, the ¢CPP 1s of Formula (3}, wherein two of Ra, Rs, R, or
Ryare, independently, H.

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

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

Ry, Rs, R, Ryare independently H or an amine acid side chain;

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

AAsc1s an amino acid side chain;

nisOor 1;and

g1, 2,3 0rd

{60871 In embodiments, the ¢cCPP is of Formula (3} where at least one of Ry, Ry, or Rs are,
mdependently, H. In embodiments, the ¢CPP 15 of Formula (3} where at least one of Ry, Rz, and
Rs are, independently, an ammo acid residue having a side chain comprising an aryl or heteroaryl
eroup. In embodiments, the amino acid residue having a side chain comprising an arv! or heteroaryl
group 1s phenylalanine, P-homophenylalanine, or Z-naphthyialanine. In embodiments, the ¢CPP s
of Formula (3) where at least two of Rs, R are each independently an amino acid residue having
a side chain comprising a charged group. In embodiments, the amino acid residue having a side
chain comprising a charged group is arginine. In embodiments, the ¢CPP is of Formula (3) where
gis 1.

[0088] In embodiments, the cCPP is of Fornula (3) where n™ is 1 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
heteroarvl group is phenylalanine, b-homophenylalanine, or 2-naphthylalanine, and where at least
two of Ry, Rs, Rs and Ry are the side chain of arginine. In embodiments, the cCPP 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 Rsand
Rs are H. In embodiments, the ¢CPP is of Formula (3) where at least one of Ry, Rs (if present), Rs,
or Ry (if present} are H or the anuno acid side cham of serine, citrulline, or hisudine. In
embodiments the ¢CPP is of Formula (3} where at least two of Ry, Rs (if present), Rs, or Ry (f
present) are, independently, H or the ammno acid side chain of serine or histidine. To embodiments
the ¢CPP 1s of Formula (3) where at least three of R4, Rs, Re, or Ry are, independently, H or the
amino acid side chain of serine, citrulling, or histidine. In embodiments the ¢CPP i3 of Formula
(3) where at least four of Ry, Rs, Re, or Ry are, independently, H or the amino acid side chain of

serine, citrulline, or histidine.
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[6089] In embodiments of the ¢CPP of Formula (3} at feast two of Ry, Ry, and Rs are
mdependently a side chain of phenylalanine, b-homophenylalanine, or 2-naphthylalanine; at least
two of Ry, Rs, Re, or Ry are independently a side chain of arginine; at feast two of R4, Rs, R, or Ry

are mndependently H or a side chain of arginine, serine, citralline, or histidine; AAsc is an amino

(4

acid side chain; n™ s 0 or I; and g is 1. It is understood that n° is 1 when R; is a side chain of b-
homophenylalanine.
{8098} In embodiments of the cCPP of Formula (3} at feast two of Ry, Ro, and Rs are
independently a side chain of phenylalanine, or 2-naphthyialanine; Ry and Rs are each
mdependently H or a side chain of arginine, serine, citrulline or histidine; Rs and Ry are a side
10 chain of arginine; AAsc i5 an amino acid side chain; n* s O or 1; and qis 1.
{8091} In embodiments, the cCPP is 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), Rg, or Ry (if present) are independently a side chain of histidine.
In embodiments, the cCPP s of Formula (3}, where two of Ry, Rs (if present), Rs, or Ry (if present)
IS are independently, H
{6092] In embodiments, the ¢cCPP 1s of Formula (3) wherein: at least two of Ry, Rz, and R are
mdependently a side chain of phenylalanine, beta-homophenylalanine, or naphthylalanine; at least
two of R4, Rs, Rs, or Ry are independently a side chain of arginine; at feast two of Ry, Rs, Re, or Ry
are mndependently H or a side chain of an uncharged nov-arv] amino acid selecied from histidine,
20 threonine, serine, citrulling, leucine, isoleucing, valine, neopentylglycine, alanine, homoalanine,
homoserine, 3~(4-thiazolyD-alanmne, 3-(4-furavyl}-slanine, and 3-{(4-thienyl}-alanine; AAsc s an
amine acid side chain; n* 15 0 or 1; and qis 1. Tt is understood that o™ is 1 when Ry is a side chain
of b-homophenylalanine.
[6093] In embodiments, the cCPP 15 of Formula (3) wherein: at least two of R, Ry, and Rs are
25 mdependently a side chamn of phenylalanine, 2-naphthyialanine, or b-homophenylalanine; Rsand
Ry are independently H or a2 side chain of an uncharged non-aryl amino acid selected from
histidine, threomne, serine, citrulline, leucine, soleucine, valine, neopentylglycing, alanine,
homoalanmine, homoserine, 3-{(4-thiazolyl}-alanine, 3-(4-furanyl}-alamne, and 3-(4-thienyl)-
alanine; Rs and Ry are a side chain of arginine; AAsc is an amino acid side chain; n™ is 0 or 1; and

30 qis 1. It is understood that 0™ is | when Ry is a side chain of b-homophenylalanine.
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{8094} In embodiments, the ¢CPP 13 of Formuda (3) wherein: at least two of Ry, Ry, and R are
mdependently a side chain of phenylalanine, b-homophenylalanine, or 2-naphthylalanine; at least
two of Ry, Rs, Re, or Ry are independently a side chain of arginine; at feast two of R4, Rs, R, or Ry

are mdependently a side chain of serine, citratline or histidine; AAgc 1s an aming acid side chain;

(4

n* is Gor I and g is 1. Itis understood that n™ is 1 when R, is a side chain of b-homophenylalanine.
{8095} In embodiments, the cCPP 1s of Formula (3) wherein: at least two of Ry, Ry, and Ry are
mdependently a side chain of phenylalamine, beta-homophenylalanine, or naphihylalanine; R4 and
Rs are independently a side chain of serine, citrulline or histidine; Rs and Ry are a side chain of
arginine; AAsc is an amino acid side chain, 1™ is 0 or 1; and q is 1. It is understood that 0™ is 1
10 when Ry 15 a side chain of b-homophenylalanine.
{8096} 1n embodiments, the ¢CPP is of Formula (3), wherein at least one of Ry, Ry, and Ry is H
In embodiments, the cCPP is of Formula (3), wherein at least one of Ri, Ro, and Rs 15 a side chain
of phenylalanine. In embodiments, the CPP is of Formula (3), wherein at least two of Ry, Ro, and
Rs are a side chain of phenylalanine. In embodiments, the CPP is of Formula (3), wherein two of
IS Ry, Ry, and R are a side chain of phenylalanine. In embodiments, the CPP 15 of Formula (3),
wherein three of R;, Rz, and R; are a side chain of phenylalanine. In embodiments, the ¢CPP 1s of
the general Formula (3), wherein one of Ry, Ry, and s 1s a side chain of naphthylalanine.
{8097} In embodiments, the ¢CPP is of Formula (3), wherein at least two of R4, Rs, Rs, or Ry are
independently a side chain of serine or histidive. In embodiments, the ¢CPP is of the general
20 Formula (3), wherein R and Re are ndependently H, or a side chamn of serme, citrulline or
histidine. In embodiments, the ¢CPP 1s of Formula (3), wherein Ry and Rs are the side chawmn of
serine. In embodiments, the ¢CPP s of Formula (3), wherein Rs and Rs are the side chain of
histidine. In embodiments, the ¢cCPP 1s of Formuda (3}, wherein Ry and Rs are the side chain of
citrulline. In embodiments, the ¢CPP 15 of Formula (3}, wherein Ry and Rs are H. In embodiments,
25  the ¢CPP 15 of Formula (3}, wheremn Rs and Ry are a side chan of arginine.
{8098} In embodiments, the ¢CPP 1s of Formula (3), wherein at least one of Ry, Rs (if present}, Ry,
Ry (if present) are independently an uncharged, non-aryl side chain of an ammo aad In
embodiments, the ¢CPP 1s of Formula (3}, wheremn at least two of Ry, Rs (if present}, Rs, Ry (if
present} are independently side chains of an uncharged non-aryl amino acid (e.g., histidine,
30 threonine, serine, citrulling, leucing, isoleucing, valine, neopentylglycine, alanine, homoalaning,

homoserine, 3-{4-thiazolyl}-alanine, 3-(4-furanyl}-alanine, and 3-(4-thienyi}-alanine). In
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embodiments, the ¢CPP is of Formula (3}, wherein at least two of Ry, Rs (if present}, Re, Ry (if
present} are independently side chams of an uwncharged non-aryl amino acid selected from
histidine, threoning, serine, leucine, isoleucine, valine, neopentylglycine, alanine, homoalanine,

homoserme, 3-(4-thiazolyly-alanine, 3-(4-furanylj-alanine, and 3-(4-thienyly-alanine. In

(4

embodiments, the CPP is of Formula (3), wherein at least two of Rs, Rs {(if present}, Rg, Ry (if
present} are independently side chains of an uncharged non-ary! amine acid selected from histidine
and serine. In embodiments, the ¢CPP is of Formula (3), wherein Rs and Ry are a side chain of
arginine.
{86099 In embodiments, the cCPP i3 of Formula (3), wherein at least one of Ra, Rs, Rs, or Ry 15,
10 independently, H. In emboduments, the ¢cCPP 1s of Formula (3), wherein two of Ry, Rs, R, or Ry
are, independently, H. In embodiments, the ¢cCPP 1s of Formula (3}, wherein at least one of Ry or
Rs 13, independently, H. In embodiments, the cCPP is of Formula (3), wherein Ruand Rsare H. In
embodiments, the cCPP is of Formula (3), wherein Rs and Ry are a side chain of arginine.
[6108] In embodiments, compounds are provided that include a ¢CPP having from ¢ to 10 amino
1S acids, wherein at least two amino acids of the ¢cCPP are charged anuno acids, at least two amino
acids of the cCPP are aryl or heteroaryl hydrophobic amino acids and at least two amino acids of
the cCPP are uncharged, non-aryl amino acids. In embodiments, at least two charged amimno acids
of the ¢CPP are arginine. In embodiments, at least two aryl or hetercaryl, hydrophobic amino acids
of the ¢cCPP are phenylalanine, naphthylalamne (3-naphth-2-yl-alanive), b-homophenylalanive, or
20 acombmnation thereof. In embodiments, at least two uncharged, non-aryl arnino acids of the ¢CPP
are glycine. In embodiments, two of the uncharged amine acids are serine, citrulline, histidine, or
a combination thereof.
{0101} In embodiments, the ¢cCPP of Formula (3) can include those having one of the following
sequences:. hFi-Nal-GrGr; bhF-F-Nal-SRSR; bhF-F-Nal-GRGR; bhF-F-Nal-HRHR; bh¥F-f-Nai-
25 GrGr, BhF-£-Nal-SRSR; bhF-f-Nal-8rSr or bhFf-Nal-HrHr {(where bhF ~ b-homophenvlalanime;
hFf — homophenylalanine}.
[0102] In embodiments, the ¢cCPP of Formula (3) can include those having one of the following
sequences: hF-Nal-GrGrQ; bhF-F-Nal-SRSR; bhF-F-Nal-GRGRQ; bhF-F-Nal-HRHR{; bhF-
f-Nal-Gr(rQ;, bhF-f-Nal-SRSRQ; bhF-£-Nal-8rSrQ or BhFf-Nal-HrHr} {(where bhF - b-

30 homophenylalanine; hFf — homophenylalaning).
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{8103} In embodiments, the ¢CPP 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-{-Nal-
Gr(Gr;, bhF-£-Nal-8RSR; bhF-£-Nal-SrSr or bhFf-Nal-HrHr {where bhF ~ beta-homophenylalanine;
hFf - homophenylalanine).

{81984} In embodiments, the cCPP of Formula (3} can include those having one of the following
sequences: hFf-Nal-GrGrQ; PhF-F-Nal-SRSRG; BhF-F-Nal-GRGRQ; Ph¥-F-Nal-HRHRG; BhF-
£Nal-GrGe(g, PhF-f-Nal-SRSRQ; BhF-f-Nal-Sr&r(Q or ShFf-Nal-HrHr().

Linker

{0105} The EEV 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.

{0196} The linker can be any appropriate motety which can conjugate a ¢CPP to one or mare
additional moieties, e.g., an exocyclic peptide (EP) and/or a cargo. Prior to conjugation {e.g., 1o
the ¢CPP and/or one or more additional moieties), the linker has two or more functional groups,
each of which 15 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 tinker can be covalently
bound to the 5" end of the cargo or the 3' end of the ohigonucleotide cargo. The hnker can be
covalently bound to the 5 end of the oligonucieotide cargo. The linker can be covalently bound
to the 3' end of the oligonuclieotide cargo. If the cargo 1s a peptide, the linker can be covalently
bound to the N-termoinus or the C-termunus of the peptide carge. The Hoker can be covalently
bound to the backbone {e.g., somewhere mn the middle and not at 3 termunus or termina) of the
oligonucleotide or peptide cargo. The linker can be any appropriate moiety that conjugates a
cCPP described herein to a therapeutic moiety such as an oligonucleotide, peptide or small
molecule.

{81987} The linker 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
ohigonucleotide cargo. The linker 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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[8108] The hnker can be bound to the side chain of an amino acid (AA) on the ¢CPP,
meluding for example, aspartic acid, glutamic acid, glutamine, asparagine, or lysine, or a
maodified side chain of ghitamine or asparagine (e.g., a reduced side chain having an amino
group). The linker can be bound 1o the side chain of lysing on the cCPP.

{8169} In embodiments, the linker can include one or more polyethylene glycol (FEG)
components. Each {PEG} component can have, for example, from 0 to 12 repeat (PEG) umits. A
(PEG) vnit refers to the group -(CH2CH20)- 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 include 3 {(PEG) components. In embodiments,
a linker can mchude 4 (PEG) components. In embodiments, a hinker can mnclude § (PEG)
components. In embodiments, the number of repeat (PEG) units in each (PEG) component
present in a linker can be the same number of repeat (PEG) units or can be different numbers of
repeat (PEG) units. In embodiments, a linker can include multiple (PEG) components, where
multiple (PEG) components can be separated by other moteties, such as one or more amino acid
{A A} components and/or one or more hydrophobic components (X).

{8116} The hinker can include one or more amino acid components (AA)a", (AAW, and (AAYL",
which indicate an amino acid component comprising amino acid sequences of length a’, b, or b”.
For example, when a’ 15 2, {AA)a 1s an anuno acid component of two arnino acid resudues that are
the same or different. In embodiments, where a linker arm includes more than one amino acd
{AA} cormponent (e.g., (AA)a, (AAW, and (AA)b"), the amino acid residue or sequence of anmuno
acid residues in each amino acid { AA) component can be the same or different.

(8111} Whle 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. In
embodiments, efficacy 1s increased without decreasing tolerability. In embodiments, one or more
hydrophobic components (X} are added to a linker of the EEV. In embodiments, the length of the
finker can be varied. The linker fength can influence efficacy and tolerability. In some mnstances,
as finker length decreases, efficacy increases and tolerability decreases; and as linker length
mereases, efficacy decreases and tolerability increases. In embodiments, increasing
hydrophobicity of the linker can increase efficacy. In embodiments, the linker can include an
amino acid component (AA)a’, wherein 2’ is an integer from 0-12, an amino acid component

{AAM', wherein b’ is an integer from 0-12, an aming acid component {AA}D”, wherein b is an
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mteger from 0-12, a polyethylene glyeol (PEGIK' component, wherein X' is an integer from $-12,
a polvethylene glycol (PEG)2 component, wherein 27 is an integer from 0-12, a polysthylene
glycol (PEG)z" component, wherein z"1s an integer from 0-12, one or more hydrophobic
components {e.g., X%, X% etc.), or a combination thereof.

{81121 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 (PP
and the cargo. 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 cargo. X can be
appended to the linker. X can be appended to the side chan of a lysine residue in the linker. 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] Io embodiments, the hydrophobic coraponent (X} in the linker can be aliphatic, alkene,
alkvne, aromatic {e g . carbocyclic or heteroaromatic), or a combination of aliphatic and
aromatic.

{8114} X can be a D or L amino acid residue with a hydrophobic side chain, X can be a naturally
occurring of 8 non-naturally ocowrring amino acid residue with a hvdrophobic side cham. X can
be an amino acid reswdue with an aromatic side chain, X can be an anuno acid residue with a
heteroaromatics side chain. X can be selected from phenvlalanine, 3-(4' 4-biphenylt)-L-alanine,
tryptophan, tyrosine, valine, isoleucine, leucine, or histiding, or a combination thereof. X can be
Z-naphtyialanine. 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 C4-C8 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 alkyl group. In embodiments, the alkyi group
comprises a double bond. In embodmments, the alkyl group comprises an ethyl or propyl group.
In embodiment, the alkyl group 15 a butyl, pentyl, or hexyl group. In embodiment, the alkvl
group 15 ~CHy{ CH 3. CHo-, CHa{(CHLCHy-, CEDC(CH 3. CH -, CH{CH: ) CHONH-,
CHYC(CH )W CHNH-, CHa{CH, ) CO-, CH(CH ) CHLO-, CH{CHR ) CHoS-, -
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CHA{ CH) CHoSH-, -OC(CH ) CHa-, -OC(CH: ) CHONH-, -OC{CH2),CO-, -OC(CH.CHO-, -
OC(CHL)CHRS-, HINC(CH)WCHy-, -HNC(CH W CHNH-, -HNC{CH),CO-, -
HNC(CH ) CHLO-, -HNC(CH ) CHS -, ~OCH{CH).CHy-, -OCH; (CHL ) CHONH-, -

OCH: (CH2)CO-, -OCH (CH2)CHO-, -OCHA{ CH 3 CHS-, NH{( CHo)oCHa-, SH{CH),CHo-,
or Naz-C{OYCHH{CH2)nUHs-, 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 carbocychic heteroaromatic, monocyclic, bicyclic or polyeyclic
Carbocyclic aryl groups include benzene, naphthalene, phenanthrene, phenol, aniline, anthracene
and the like. Heteroaryl groups include, for example, pyrrole, furan, thiophene, imidazole,
oxazole, thiazole, triazole, pyrazole, pyridine, pyrazine, pyridazine and pyrimidine, and the like.
{8117} 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
amine acid residues comprise a substituted or unsubstituted alkyl, alkenyl, alkynyl, arvl or aralkyl
stde chain wherein the alkyl, alkenyl and alkynyl side chain includes at most one heteroatom for
every six carbon atoms. X can be a D or L amine acid residue with a hydrophobic side chain. 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. ¥ can be an anuno acid
residue with a hetercaromatic side chain. The hydrophobic component X can comprise an amino
acid residue with a hydrophobic side chain can be selected from valing, proline, alanine, leucine,
isoleucine, pheoylalanine, cysteine, giyeine, listidine, and methionine and tryptophan. The amino
acid residue with a hydrophobic side chain can be selected from the group consisting of glycine,
phenylglycine, alamine, valine, leucine, 1isoleucine, norfeucine, phenylalanine, tryptophan,
naphthylalanine, prolive, and combinations thereof, wherein the aromatic side chaing on
phenylglycine, phenylalanine, tryptophan, or naphthyvlalamine are each optionally substituted. The
amino acid residue with a hydrophobic side chain can be naphthylalanine, lysine-naphtylalanine,
biphenylalanine, or lysine-biphenylalanine. X can be an aliphatic hydrocarbon. X can be a C4-Ci2
aliphatic hydrocarbon. X can be a iUy aliphatic hydrocarbon. X can be a U aliphatic
hydrocarbon. X can be selected from phenylalanine, 3-(4'4-biphenyi)-L-alanine, iryptophan,

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, phenylalanine, or a combination
thereof.

{01181 X can be 2-naphthylalanine. 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-biphenyl}-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 terminal or carboxy terminal amino acid subunit
may be modified. Such modifications include 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.g., acetyl, benzoyl, or stearoyl motety}. For example, the

aming terminus of the of the modified amino acid subunit can be depicted as foliows:

Q
a
Q - I - pv
e
N, l : T \(\%’f
H ;\\,r/” ;or H 16

{6128 In embodiments, X can be appended to the backbone of the linker via lysine or a
SH{CH2}.CHaz- , or N3-C{O)}CH2{CH2)aCHz-.

{6121} In embodiments, the size of an aromatic or heteroaromatic 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
hvdrophobic component X in the linker of the EEV may improve cytosolic delivery efficiency of
the Cargo as compared to an otherwise identical EEVY that does not include the hydrophobic
cormponent X.

8122} 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-PABC).

{3124} The linker can comprise: (1) one or more D or L amino acids, each of which 15 optionally
substituted; (i1} one or more -(R¥I-R?)’ - subunits, wherein each of R!and R, at each imstance,
are independently selected from alkylene, each J is independently C, NR®, -NR*C{O)-, §, and O,
wherein R’ is independently selected from H, alkyl, alkenyl, alkynyl, carboeyclyl, and
heterocycelyl, each of which is optionally substituted, and 1* is an integer from 1 to 50;.

{8125} The linker can comprise one or more I} or L amino acids and/or -(OCHCHu k- 1 18 an

mteger from G o 60; or combinations thereof 1 can be an integer from Otol12. icanbe ©, 2,4, 8
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or 12 1canbe O icanbe 2. tcan be 4. 1 can be 8 ican be 12, “-(CCHCHL)” can also be
referred to as polyethylene glycol (PEG).

{0126} The linker can comprise one or more aming acids. The linker can comprise one or more
amino acid components (AA), (AAW, and/or (AAYL” comprising from 1 to 12 amino acids, or
1,2,3,4,5,6,7,8 9 10, 11, or 12 amino acids. The amino acid component can comprise from
1 t¢ 10 amino acids. The amino acid component can comprise from 1 to 8 anmuno acids. The
amino acid component can comprise from 2-5 amino acids. The linker can comprise one or more
PEG components ~{({OCHCHo)i-, wherein 1 is an integer from 0to 12. The PEG components can
be represented as (PEGHX', (PEG)Z, and/or (PEG)2”. The linker can comprise one or more
hydrophobic components (X} and (X°"). The hydrophobic component can be appended to a side
chain of an amino acid 1n the linker. The hydrophobic component (X°'} can be appended to a side
chain of lysine in linker (K{X*). The linker can comprise a bonding group (M}

{81271 The linker can comprise (i) a B alanine residue and lysine residue; (i) -{(J-R\Y’; or (i1} a
combination thereof. Fach R! can independently be alkylene, alkenylene, alkynylene,
carbocyelyl, or heterocyelyl, each I is independently C, NR®, -NR*C(O)-, 8, or O, wherein R” is
H, alkyi, 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.

{8128} The linker can comprise (1) restdues of B-alanive, glycine, lysine, 4-aminobutyric acid, S-
aminopentanoic acid, 6-aminchexanoic acid or combinations thereof: and (i) -(R" 1 or -(F-R)r-
Fach R! can independently be alkvlene, alkenylene, alkynylene, carbocyelyl, or heterocyclyl,
each I is independently C, NR®, -NR'C(O}-, §, or O, wherein R” is H, alkyl, alkenyl, alkyuyl,
carbocyelvl, 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 glycine,
beta-alanine, 4-aminobutyric acid, S-anminopentanoic acid, G-aminohexanoic acid, or a
combination thergof

{8129} The linker can also incorporate a cleavage site, including a disulfide [NHy-(CH2(0},-58-S-
{CH203.-COOH], or caspase~cleavage site {(Val-Cit-PABC).

{8138] The linker can include a residue of glycine or S-alanine.

[6131] The linker can be bivalent and link the ¢CPP to a cargo. The linker can be bivalent and
fink the ¢CPP to an exocychc peptide (EP).

{8132} The linker can be trivalent and link the ¢CPP 1o a cargo and to an EP.
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[8133] The linker can be a bivalent or trivalent Ci-Cso alkylene, wherein 1-25 methylene groups
are optionally and independently replaced by -N{(H}-, -N{C;-Cs alkyl)-, -N{cycloalkyl)-, -0, -
C(O)-, -C{OY0-, -8~, -8(O)-, -8{O -, -S(C)N(C1-Cy alkyl}-, -S{ORpN{cycloalkyl)-, -N{H}C(O)-,
SN{C1-Cy alky HC(O}-, -NieycloalkyDC(O)-, ~-CIOINGH-, -C(OYN(Ci-Cy alkyl), -
C(O}N(cycloalkyl}, aryl, heterocyelyl, heteroaryl, cycloatkyl, or cycloalkenyl The linker can be
a bivalent or trivalent C1-Cs alkylene, wherein 1-25 methylene groups are optionally and
mdependently replaced by -N{(H}-, -0, ~C{O}N(H}-, or a combination thereof

{8834} The cargo can be coupled to the glutamic acid of the cyclic peptide, which converis the
glutamic acid o glutamine. The linker (L} can couple the cargo to the glutamine/glutamic acid of
the cychic peptide. In embodiments, a linker (L} is covalently bound to the backbone of the
CArgo.

{8135} The linker can be a trivalent linker with the structure shown i Formula (A"}

Formula (4')

(A},
wherein:
** 13 a point of attachment to a linear exocyclic peptide (EP) as defined herein;
* 15 a pomt of attachment to a cell penetrating peptide (CPP) as defined herein;
L' and L2, are, independently, a linker arm;
~indicates L- or D-stereochemistry;
v’ 15 an integer from 1 to §; and
M comprises a reactive handle.
[#136] 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 amine acid (AA} component comprising one or more amine acd residues, o
a combination thereof In embodiments, L' comprises a hydrocarbon linker (e g, NRH-{CH -

COOH)Y In embodiments, LY comprises a polyethylene glyeol (PEG I linker, wherein x' is an
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’

mteger from 1-12. In embodiments, L' comprises an aming acid component { AA), wherein a’is

an tnteger from 1-12 To embodiments, L7 comprises a hydrocarbon component {e.g , NRH-
(CHL)-COOH). In embodiments, L2 comprises one or more polyethviene alyoo! components
{e.g., (PEOY and/or (PEG", wherein 2" and 27" ave, mdependently, integers from 1-12} In
embodiments, L. comprises one or more hydrophobic components (X, X% ete ). in
embodiments, L” comprises one or more aming acid components comprising o of more aming
acid residues (AA and/or {AAW, wherein b and B are, mdependently, an integer from 1-12.
{0137} In embodiments, L}, L* or ¢CPP comprise one or more hydrophobic component(s) {X).
{0138} 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 of 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] 1o ernbodiments, the hinker comprises Formula (AA):

Formula (AA"):

* (AAT)
wherein
* 15 a point of attachment to a cell penetrating peptide (CPP) as defined heremn;
Ac s acetyl;
1.7 is a linker arm comprising one or more (AA, (AAW”, (PEG), and/or (PEG)Z”, one or
more hydrophobic groups (X9 or (X)), or a combimation thereof,
{AA, and (AAYD”, are, independently, an amino acid linker comprising at least one amino acid
residue;
b and b" are, independently, an integer from 0 to 12;
z' and z" are, independently, an integer from G5 12;

~indicates L~ or D-stereochemistry,
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M 1s a reactive handle; and
v’ 18 an integer from 1 to 5.
{0140} In embodiments, the hydrophobic group X, can be appended to a side chan of a lysine

residue (K},

(4

[0141] In embodiments, L comprises {AA)a’, and/or (PEG)¢'. 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 (AA)' In
10 embodiments, L' least one (PEG)K’.
{0142} In embodiments, L} is absent. In embodiments, L' is absent, and L2 comprises (AAYD,
{AAYW", (PEGYZ, (PEG)Z", one or more hydrophobic components (eg, X”, X, or a
combination thereof In embodiments, when L' is absent, the lysine linked to the cyclic peptide is
acvlated (Ac).
1S [0143] In embodiments, L° comprises (AAY, (AA®" (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, L” comprises (PEG)z and a hydrophobic component (X°,). In embodiments, L7
comoprises (AAYY. In embodiuents, (AA)D can be appended from a side chain of a lvsine amino
20 acid residue. In embodiments, L? comprises (PEG)Z. In embodiments, L? comprises a hydrophobic
coraponent {X*). In embodiments, the hydrophobic coraponent £X°') s appended from a side chain
of a lysine amino acid residue. In embodiments, L7 comprises {(AAY and (AAW In
embodiments, L? comprises (PEG)z" and (PEG)z”. In embodiments, L2 comprises at least one
hydrophobic component (X}, and/or (X°). In embodiments, L7 comprises two amino acid
25 components (AA and (AAD” In embodiments, the two amino acid components (AA and
{AA" are different. In embodiments, the two amine acid components {AAJD and (AAYL" are the
same. In embodiments, the two amine acid components {AA}D" and {AAD” are separated by a
PEG component (PEG)Z. In embodiments, the two amino acid components {AAY and {AA}D”
are separated by a hydrophobic component (X*). In embodiments, L? comprises two PEG
3¢ components (PEG)z and (PEG)z”. In embodiments, the two PEG components (PEG)z and

{(PEG)z" are the same. In embodiments, the two PEG components (PEGYz" and (PEG)z” are
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different. In embodiments, the two PEG components (PEG)2 and (PEG)2” are separated by an
amino acid component (AAYD or {AAYL”. In embodiments, the two PEG components (PEG)z 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
(X9, 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.

{81441 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 limker-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 {(eg

as part of the C termunus of an amino acid). In

3]

My o s
y Vg &7} ha
A(g EN o Nﬁg ;JN PNy - 1Y ﬁ?
embodiments, M comprises -OH, @ L or o , herein y" is an integer from

1-4 v canbe 1. y" canbe 2. y" can be 3. y'' can be 4.
[0146] In embodiments, the linker Formula (A') can have a Formula selected from Formula (B'),

(BB, (C), (D), (B}, or (F):

Formuda (B'):

. H ?
; H Al N S LB
w N PEGK T Ny YT N PEGKT Y
o o
{?Hz}y‘
: B
Formula {(BR'}:
Q
) p B ; ;A . g »
¢ H () H A xe Ty
o N (PEG), ?\};‘N“?’ i N S e
3 O Q
(§32}y’
. (BB,
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Formuda (U

s H &«‘i I N
N PRS- YT YT

{C;
Formuda (D7):
. o
s H FR H .
o FNAREG), Y Ay N (PR
© oy

EXN

A xem

H
¥

O

¢ DY
5 Forsuda (E7):

H ﬁ .
¢ H AL N M AR KR M
o iN-{PEG)e - Y ; N—{PEGY Y o

&
© cHyy,

(E):

Formula (F7);

iad

s H AL
sa BN {PEGY Y

AL X (AR M

* (¥}, wherein:
=’ is an integer from 1 to 12;
16 1180, 1, or 2, wherein 1" 15 O when x' 15 O;
z' 15 an integer from 0 to 12;
17180, 1, or 2, wherein j” s 0 when z' is §;
z'" is an integer from 0 to 12;
1715 0,1, or 2, wherein ' 1s 0 when 2" 15 O;

15 X% and X°” are each, independently, a hydrophobic component;
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{AA and (AAY” are each independently an amino acid (AA) component comprising at least
one amino actd residue;
b s an integer from 0 to 12; and

b ts an nteger from 0 to 12,
{81471 In embodiments, the linker Formula (A" can have a Formula selected from Formula (G,

5
(HN, (0%, (31, (K, (L), or (M)
Formuda (G'):
N D i
L i i # AT
: H SN NN Ho BARe N {PEGL Ty
- : "N“"{PEG}X"" N S \,{{» o ‘N""épﬁﬁi}y/\ ¥ \,\:1:/ { }b & {PgGEZ E{
I H &
() Q
(cH2)y
. (G
Formuda (H'):
Q
: H o N o
AN PEG)e T YT N - (PEG
O oy
LN
10 ‘ (),
Formula {T'):
s H :N,i B}
EYs ;N{F"Eﬁ}x‘ - T
o
(%,
Formuda (J)):
H] § & {nd
. H Lo KHAAYY T YT N-{PEG), T Ny
N {PEG), - \\’“ (AR # ( k Q
O {{?ﬁz}y'
> an;
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Formula (L7

0
L H

} OV ‘ Nﬁui\ ;
3 W{?g\@k P \EA {f&*&*-}& §.§ i@ﬁ@}g

\&:ﬁe\\"
* {ar,
Formula (K'):

. Q o
. H o R H o m
s ((\ . & - {?&G }Ka -gf{‘ b \i'i'f) \\(»‘ \{AA}Q‘ — N“"’ {?EG};{/\ B \_ﬁ_.--\

Q
{{2 Rz?y

(K

5 Formuda (L'):

¢ M BN
i —N-{PEG),

{Ly; or
Formula (M'}:

e §o§ . ig«
: H AN (AL (AR X
o "‘"‘?‘é”{?ﬁﬁ}x’ w__,l\» ? T‘»& \\‘:’x’t\ﬁ ,§ \;”\ { ;b X M

(M),
wheretn:
10 x'1s aninteger from 1 to 12;
1180, 1, or 2, wherein ' 1s 0 when %" 1s 0;

z' 15 an integer from 0 to 12;
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17150, 1, or 2, whereinj” 15 0 when 2" 15 §;

z" 13 an integer from 010 12;

1718 0, 1 or 2, wherein i is O when 2" 15 0,

X°"1s a hydrophobic component;

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

{AA)a’, (AAY, and (AA)L are each independently an amino acid {(AA) component comprising
at least one amino acid residue;

a' is an integer from 0 1o 12;

b is an integer from O to 12; and

b' 1s an 1nteger from O to 12,

18148} In embodiments, the linker Formula (AA”) can have a Formula selected from Formula (N},

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

G
ac N - pEe), A (AR — KX -M

§§f§“§:§§y’

- N
Formula (O')

., 0
g A iL AU (AR}, —M
ac” Y7 ‘§-{?§:G}2«W\§f b
(CHa)y ©

SN

i

0

(0%
Formula (P'):
{3
S R A Y
e §~§§§&}I{ 3 \ﬁ,“ ih

(CHaly ©

A

& (P}, or

F: Yo
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Forpdo (')

L)

- L v
N /‘fi\ ___;,g\ ) L
Ac~ \“? N-{A8)—{PEG) Y I X M
{CHply o
whereti:

#’ 15 an integer from 0 to 12;
17180, 1, or 2, whereinj” 1s 0 when 2715 (3
X®" 15 a hydrophobic component;

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

PCT/US2024/042608

{AAY 1s an amino acid (AA) component comprising at least one amino acid residue; and

b’ 1s an integer from O to 12

[0149] Tn embodiments, the linker Formula {A') can have a Formula selected from Formula (R)

or (B

Formda (R'):

i ;“‘g ?i | i
%‘ §~§ {’"'\ ! N “ PN ,.--"{:»\}\j - M
o LN (PEG, *\"; \’? ‘ﬁm{?&@}g \;‘f
o o
{{SHQ}?’
X {R"); or
Formula (B'):
L8]
e HO% .
: M 2N A XS 1
2 N {PER) - "'&‘?’" \\§\§ ------ {PEGYT \‘\
© cHyy
¥ B9,

wherein:
%" 1s an integer from 110 12;
1180, 1, or 2, wherein j 1s O when x" 15 0,

z' is an integer from 0 1o 12;
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17160, 1, or 2, wherein ;" 15 O when 2" 15 §; and

X°"1s a hydrophobie component.

10156} With the exception of glycine (G}, which has H as a side chain, aming acids each have an
asymmeiric or chiral g-carbon atom and exists 1 two enantiomeric forms, designated “D-" and
“L-". The “L-” isomers are most commonly found in naturally occurring proteins. While not
wishing to be bound by theory, 1t 18 believed that the chirality of the amino acids iy a cell-
penetrating peptide (CPP) or endosomal escape vehicle (EEV) can impact cytosolic delivery
efficiency, as well as toxicity. Disclosed herein are CPP and EEVY constructs in which the
stereochemistry of the aming acids within the peptide sequences of the construct has been
modified to influence cytosolic delivery efficiency and/or reduce toxicity.

{0151} In embodiments, the linker comprises a structure selected from Formula (B%, (BB"), (C7),
(DN, (EN, or {(F'), 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 AA conjugates
cCPP to the linker.

[8152] 1o emboduments, the linker comprises a structure selected frorm Formula (G, (H), 47, (I,
(11, (K, (L), or (M), wherein EP comprises all D-amino acids; and ¢CPP comprises D-amino
acids, achiral amino acids and AAsc, wherein AAsc is an ammo acid side chain and AAg
conjugates cCPP to the linker.

[8133] In embodiments, the linker comprises a structure selected from Formula (N9, (O), (P), or
{Q"), wherein EP comprises all D-amino acids; and ¢CPP comprises D-amino acids, achural amino
acids and AAsc, whereimn AAsc is an amino acid side chain and AAsc conjugates ¢CPP to the
finker.

{8134} In embodiments, the huker comprises a structure selected from Formula (R} or (B),
wheremn EP comprises all D-amino acids; and ¢CPP comprises D-ammno acids, achiral anune acids
and AAse, wherein AAse 1s an amino acid side chain and AAsc conjugates ¢CPP to the linker
{8155} In embodiments, the linker Formula {A'} can have a Formula selected from Formula {R'),

or (B}
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Formula (R'):

« H O o
: M L N AR M
o NPEG) Ty T N—(PEG)T Yy
i?ﬁz}g
® (R}, or
Formula (B'):
G
2 B W R A e
o SN {PEGL T \E’ i §“‘“{?E{§}§ :
: 3
€§3§”§2§y
(B%;

5 wheremy
x' 18 an integer from 0 to 12;
17180, 1, or 2, wherein i’ 13 O when x' 18 0;
z' is an integer from 0 1o 12;
17180, 1, or 2, wherein j” is O when 2" 15 §; and
10 X" comprises a hydrophobic component,
wherein the EP comprises all D-amimo 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 ¢CPP to the linker,
{8156} In embodiments, the ¢cCPP comprises at least 2 D-amino acid residues with 2
15  hydrophobic side chain. In embodiuments, the cCPP comprises 2 D-anuno acid residues with a
hydrophobic side chain. To erobodmments, the ¢CPP comprises 3 D-amine acid residues with a
hydrophobic side chain. In embodumnents, the ¢CPP comprises at least 2 D-arginine amino acid
residues. In embodiments, the ¢CPP comprises 2 D-arginine amino acid residues. In
embodiments, the ¢cCPP comprises 3 D-arginine aming acid residues. In embodiments, the ¢CPP
20 comprises 4 D-arginine amino acwd residues. Tn embodiments, the ¢CPP comprises § D-arginine
armino acid residues. In embodiments, the ¢CPP comprises 6 D-arginine amino acid residues. In
embodiments, the cCPP comprises at least 2 D-phenylalanive residues. In embodiments, the

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

c¢CPP comprises 5 glycine residues. In embodiments, the ¢cCPP comprises 6 glycine residues. In

(4

embodiments, the ¢CPP comprises at feast 2 D-amino acid restdues with a hvdrophobic side
chain and at least 2 Parginine residues. In embodiments, the ¢UPP comprises at least 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'):

10 Formula (B):

oW ‘g .
éﬁ ;"§ : i“'\‘ ! SN - \}\} -, o~ xc. ““““ M
» N {PEG) }\ﬁ'" N \?"' N--{PEG} kil
o . o
(CHaly

wherein ** % x' 1,0 v 2 17, X, and M are as defined herem.

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

Formula {(BR'}:

9 B
\?”ig"ﬁ »»»»» peey X pEe) Z»g o
{?Hﬁy
15 B (BB);

wherein #% % x7 ¢ Ay 217, 27,17, XY, X0, and M are as defined herein.

[8159] The linker can be of Formula (C'):

Formula (C'):

i O
i 3 i“‘g H § .
s H A X LY (AR XY (AR
o vﬁﬁﬁwgpﬁﬁ)x( N \ﬁ,f&\?\/ \N""QFEG){“) ,\_!, { ,}gg X fatei}g, M
6 7 J
i?ﬁz}y‘
N (Ci)*
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wherein % % 3 Yoy, 2 17 KT (AA, (AAYY, b, b7, and M are as defined herein.

{0168} The linker can be of Formula (D)

Formuda (D).

. H A N Mo AL X
o ENPEG) T Y (AN N—PEBY Y
; it | o
i?“zﬁy'
i

B
wherein *% % 37 1Ay 2] 17, XY {AAY, B, and M are as defined herein.

{8161} The linker can be of Formula (B}

Fornula (17):

< H ﬁ .
« M «{i 4 R N ,«"‘EEA} - "Kég }(@" _____ 28
o SN (PEG) Y N—PEGYE Y (X
Q i M a
(CHy)y

(£,
wherein ¥* % x/ i, M v, 2, 17, X, K¥, and M are as defined herein.

{8162} The linker can be of Formula (F'):
Formula (F):

.f H 9
S

B

- ]
N,
¢

> '

My { (A xe (AR, M
wr S N-{PEG) - ; ,{X {Ad},

Y S
Y N (PEG) Y
5ol 5

(CHaly

) (¥
{0163] wherem ** * X' ', N v, 2, 17, XY, (AA, b, and M are as defined herein.

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

] Q p i
s H 0y ?E ¥ {AA} -§ PEG -
w3 Lol PRGNy CN-PEGL T Ny N PEGE: 77
f H O
o

(CH2),

: (G
wherein ¥¥, % x' ¢, Ny, 237,27, 17, (AAR, b, and M are as defined herein

{8165} The hinker can be of Formula ( HY:

Formula {H'):
0 ) NS

.. H ‘ AN S
s H Y s A A AR P NP S
e W (PEG) < P Ny sy, BN PEGY T Ty
& 3] {} o
{CHay
LNV

. (H;
wherein ¥, % X' ¥, N v, 237, 27, 17, (AAQD, b XY, and M are as defined herein,
[8166] The linker can be of Formula (')

Formula {T'):
o " I A
. ¥ ; H R -V
5. o o x,i\ Al AR N (PEG g BB
{::Nz;y- @

’ {a
wherein ¥% % < 1N v @ 17, 2717, (AAD, {AAYDT b, b7, and M are as defined herein.
18167} The linker can be of Formula (.F gx
Formuda (J7):

ﬁ ? i
3 -8 s 3\ A
(o K¥aa & PEG),
wxi—N-{PEG)e 7y (an)a) PEG) i
o {{?Hz?;ﬂ
y ),

wherein *¥, % x', i, K", ( AAY, &', Ny, 2 17, and M are as defined heren,

{6168} The linker can be of Formula (JI'):
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Formula (L7

R
N \?‘A‘_
& o i
*”{:\e\
* ary.

wherein ** % %’ ¥ (AA¥ . 2, "y, 2, 1", and M are as defined herein.

{0816%9] The linker can be of Formula (K ¥

5 Formuda (K):

N < .
i # { g
s M Al GNLs M H POWER
wo i N PEGY 3{ ‘{ (AR, N {PEG) ‘ﬂ
{CHaly
(K%
wherein ¥¥, % x' ¥, N v 2 17, {AA, b, and M are as defined herein,
{6178] The linker can be of Formula (L'):
Formula (L'):
H ( g g 0 ’ AAY
o N8 ,*\ = \g >
=N (PEG) - YT N (PEGYT Ty - (A8,
O i o
{{;ﬁg}_},
10 ’ L

wheremn™*, * %' 1, N v/, 217, (AAW, b/, and M are as defined herein.
{8171} The linker can be of Formula (M'):
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Formda (M):

£3 .
: H 3 § iy ;,J (AR~ X B
o N PEG) N Y \ﬁ (PEG),~ T
{\} i
€‘?Hz§y* o

(M,
wherein™*, * </, 1), ", v, 2,17, (AAD, b, X¥, and M are as defined heremn.

{0172} The linker can be of Formula (N}

5 Forsada (N'):

g :
Y £37 AR B0 AR
&{:J\i J\}, ﬁﬁ\“‘,?g&}z{{ ;\ LR R S A
{CH)y ©
- (N');
wherein Ac, * ~, y', 2, ", (AAW, b, K, X and M are as defined herein.

{8173} The linker can be of Formula (O

Formula (O'):

b O
acN e .y ‘:f ARy M
& o
{{}ﬁz}y
10 & (0%,

wherein Ac, *, vy, 2, 17, (AA, b, and M are as defined herein

{8174} The linker can be of Formula (P'):

Formula (P'):

8 f?
Noad L AR — 88
Ac” N, { ?é {g:sgﬁ} k AABAY XY -0
{{‘;ﬁg_ ; o
.

15 wheremn Ac, *, N, v, 2, 17, (AAW, b, X%, and M are as defined herein
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{8175} The linker can be of Formula (Q'):

Formula (O):

Q
N £ X
AcT TN (AR PRGN Y
§¢H:«}y4 o
) QY

wheretn Ac, *, 1, v, 2, 17, (AAY, b, X°, and M are as defined herein,

{8176} The linker can be of Formula (R}

Formula (R):

. H Q L e
. H EEALEE I 8 W m
s e N {PEGL T T YT N-—PEGH Nl
5 bt !
i?ﬁz}y*
s (R)

oy

wherein *, ** %' 1, v, 27 17, and M are as defined herem.

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

bond with the aming acid residue having the side chain comprising the ¢CPP.

M3 i Ny
Vrige § F*y'
S, JHHe e A WM
s § 33 2 E ﬁ \ - 2
{01781 In embodiments, M comprises ~0OH, Q ) G wherem v 13 an integer

from 1-4d. y"canbel v"canbe 2. y" canbe 3. y" can be 4.

{8179} X' can be an integer from 0 to 12. ¥’ can be an integer from 1 to 12. x’ can be an integer
from2t012. X' canbe 0,2, 4, 8 or 12 x'canbelor2 x'canbe 0, 2, or 12 x'canbe G or 12, ¥/
canbeZoriZ x'canbe O x'canbe 1. x'canbe 2 x'can be 3. ¥ can be 4 x' can be 5. «' can be

6. x'canbe? x'canbe 8 x'canbe 9 X' canbe 10 x' canbe 11. x can be 12.
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{0186] y'canbe 0,1, or 2 1 can be 1. " can be 2. It 1s understood that 3 is 0 when x" 15 0.
[8181]  can indicate L-stereochemistry. 7 can indicate D-stereschemistry.
10182} v' can be an integer from 1 to 5, &g, 1, 2, 3, 4, or 5, inclusive of al ranges and subranges

7

therebetween. v can be an integer from 2 10 5. v’ can be an integer from3t0 S .y canbe3ord. y

(4

canbedorS ycanbel ycanbe2 v'canbe3 vcanbe 4 v canbe 5.
[8183] 2’ can be an integer from 0 to 12, 2" can be an integer from 1 to 12, z' can be an integer
fromZ2toi2 z'canbe0,2,4, 8 or 12 z'canbe2o0r 12 zcanbe, 2, or 12 z'can be Oor 12. 2'
canbeZorl2 2z canbe 0 z' canbel z' canbe 2 7' canbe 3 7' canbed. 2z canbe 5. 2’ can be
6 z canbe7 z' canbe8 2 canbe9 z'canbe 10 z' can be 11, 72" can be 12,
10 {0184] ;" canbeQ, 1, or 2 ;" can be 0. ;" can be 1. " can be 2. It 1s understood that when 7’ 15 0,
178 0.
{03185 2" can be an integer from 0 to 12. 2" can be an integer from 1 to 12. 2" can be an integer
from2to 12 z"canbe 0,2, 4, 8 or 12 z'canbe2or 12 z"canbe( 2, or 12. 2" can be O or 12.
z'canbeZor 12 z'canbe 0 z'canbe !l z'canbe2 z"canbe3 z"canbe 4. z" canbe 5. z"
1S canbe6 z'canbe7 2" canbe B " canbe @ 7" can be 10. 2" can be 11, 2" can be 12
[6186] ;" canbe 0, 1, 0r 2. }" can be 0. ;" can be 1. " can be 2. It is undersiood that when 2" is
0,i" is 0.
{0187} K" indicates an L-lysine residue. K indicates a D-lysine residue.
[B188] a'canbe0to 12 a'canbe 1 to 12. a’canbe 110 10 8" can be 1-8. a’can be 2 to 6. a’ can
26 beZtoda’canbel a'canbe2 a’canbe 3 a’canbed. a’canbeS a'canbe 6 a'canbe7 &’
canbe 8 a’'canbe 9 a'canbe 10. a’canbe 11. 8" can be 12,
9189} b'canbe O0to 12. P canbe 1 to 12 B can be 1 to 10. b’ can be 1-8. b can be 210 . b’ can
beZ2todb'canbel b'canbe2 bcanbe3 bcanbed beanbeS B canbe 6. b canbe 7.
canbe 8 b'can be 9. b can be 10 b canbe 11, b canbe 12.
25 (818Gl b canbeCto 12 b"canbe 1012 b"canbe 11010 b canbe L to 8. b " canbe 2 t0 6.
b"canbe2to4 b"canbel b "canbe 2 b"canbe3 b canbe 4 a”"canbe 5. b canbe 6. b”
canbe7 b canbeB b canbe 9 b" canbe 10. b canbe 11 b" can be 12,
[8121] In embodiments, ~ indicates L-stereochemistry. In embodiments, » indicates D-

sterepchemistry.
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{8192} The amino acids in (AAYa', (AAW, or (AAYL”, can have D- or L- stercochemistry. The
amino acid residues of (AAY', {AAM, or {AAD", independently, may all be D-amino acids.
The amino acid residues of (AA)a', (AAW, or (AAYL", independently, may all be L-amine acids.
[8193] (AA)a" can comprise one or more aming acid residues sefected from lysine (K}, arginine
(R}, histidine (H), glycine (), p-alanine (B}, phenylalanine (¥}, proline (P}, valine {V), or
combinations thereof. {AA}, can comprise one ot more amino acid residues selected from lysine
(K}, arginine (R}, histidine {(H}, glycine (3}, P-alanine (B}, or combinations thereof {AA)a’ can
comprise one proline (P}, (AA)a' can comprise one valine (V). (AA)a' can comprise one glveme
(). {AA)a’ can comprise one or move lysine (K). (AA)a’ can comprise one lysine (K}, (AA)
can comprise two lysine (K}, {AAja can comprise three lysine (K). {AA)a can comprise four
fysine {(K}. (AA}a’ can comprise one or more arginine {R). (AA)a’ can comprise one arginine (R).
{AA)a’ can comprise two arginine (R}, {AA)a" can comprise three arginine (R). (AA)a’ can
comprise four argimne (R). (AA)a’ can comprise five arginine (R). (AA)a’ can comprise six
arginine (R). (AAJ can comprise one or more histidine (M) (AA)a’ can comprise one histidine
(H}. {AA)a’ can comprise two histidine (H). {AA) can comprise three lustidine (H). {AA)a can
comaprise four hustidine (H). (AA)a’ can comprise five hustiding (H), (AA)a can comprise six
histidine (H). {AA)a’ can comprise one or more S-alanine (B} (AA)a’ can comprise two -
alanine (B). {AA)a’ can comprise three B-alanine (I3).
[0194] (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,
KRKK, KRRK, KRKF, RKKR, RRRR, RBREB, BRBR, HRHR, RHRH, HBHB, BHBH, KGKK,
KKGK, HBHBH, RBHBH, BRBRB, HBRBH, BHRHR, BRHRH, HBKBH, RRRRR, KKKKK,
K, RKKKK, KRKKK, KKRKK, KKKKR, KKFRK, KBRKBK, KRKIL, RBFBR.
RBRBR, RBHBR. RFRRF, RIRR], RKKKKG, KRKKKG, KKRKKG, KKKKRG, KKKRKG,
B, KRKEKKS, KKRKEKB, KKKKRB, KKKRKY, RRRRRR, HHHHHH, RHRHRH,
HRHRHR, KREKKP, PKKKREK, KRERKR, RKRKRK, RBRBRB, RBRRBR, KBKBKB,
PEKKRKY, PGEKRKY, PKGKREY, PKKGRKYV, PRKKGKY, PKEEKRGV or PKKERKG
{AA)a can comprise R, RK, RF, KRK, KFEK, KKRE, KKKR, or KKKRK. {AA)a" can comprise
RH, RHRH, or HRHR. (AA)a’ can comprise HBHB, BHBH. (AA)a’ can comprise RB, RBRB,
BRBR, BRBRB, RBRBER, RBRRBR {AAj)a' can comprise HBH, HBHBH, or HBRBH. (AA)a’
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can comprise HHRBFBR. (AA)a’ can comprise KBEK, KBKBK or KBR. (AA)a’ can comprise
KGK or KGKK. {AA¥a’ can comprise KKGK, KKKK, KKKKR, KKKRK, KKKRKG, or
KKRK. {AA}a" can comprise KR, KRK, or KRKKK. {(AA)a’ can comprise PGKKRKY. {AA)’
can comprise PRGKRKYVY, PKK, PKKGRKY, PKKK, PKKKGKY, PRKKRGY, PKEKKRKG,
PKEKRGVY, PKKRKG, or PKKRKY. {AA)a’ can comprise RBHBH, RBHBR, RBR, RBRBR, or
RBRRBR {(AA) can comprise RFR. {AA)a’ can comprise RHR. (AA)a’ can comprise RKKK.
{AA) can comprise RR, RRR, or RRRRFFF. In embodiments, (AA)a' 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 aming acid
residue. In embodiments, {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,
(AA)a' 1s an amino acid component comprising at least one amino acid residue with a charged
side chain and at least one aming acid residue with a hydrophobic side chain. In embodiments,
{AA} 13 an amino acid component comprising glycine {((3), phenylalanine {F), B-alanine (B},

glutamic acid (E) or combinations thereof. In embodimentis, (AA)a’ is an amino

> &

arginine (R)
acid component comprising at feast one glycine (3} amino acid residue. In embodiments, (AA¥'
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’ s an amine acid component comprising two phenylalanine (F)
amine acid residues. In embodiments, (AA)a’ is an amino acid component comprising three
phenvialanine (F} amino acid residues. In embodiments, (AA)a is an anuno acid component
comprising at least one B-alanine (B) ammno acid residue. In embodiments, {AA)a is an anuno
acid component comprising at feast one arginine (R} amino acid residue. In embodiments,
(AA) 15 an amino acid component comprising one arginine {R) amino acid residue. In
embodiments, (AAYa is an aming acid component comprising two arginie (R} aming acid
residues. In embodiments, (AAYa’ 1s an aming acid component comprising three arginine (R}
amino acid residues. In embodiments, (AAja’ is an amino acid component comprising at feast
one arginine and at least one phenylalanise amino acid residue. In embodiments, (AA) s an
amino acid component comprising one arginine and one phenylalanine amine 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 aming acid residue. In embodiments, {AA)a 15 an aminoe acid component comprising
at least two arginine and at least two glycing amino acid residues. In embodiments, (AA)a is an
amino acid component comprising at least three arginine and at least three glycine amino acid
residues. In embodiments, (AA)a’ 1s an amino acid component comprising at least four arginine
and at least four glycine amino acid residues. In embodiments, {AA)a’ comprises R, F, RF, RRF,
RFR, GRF, BRF, RGRRG, or RFRRY. In embodiments, {AA)a" comprises GGRRGRRG or
RFGILYBRBREB. In embodiments, (AA}a comprises F. In embodiments, (AA)a" comprises F. In
embodiments, {AAYa’ 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 embodimenis, (AA)a" comprises
GGRRGRRG. In embodiments, {AA)a' comprises RFQILYBRBRB.

{81961 (AA)YD' can comprise one or more amino acid residues selected from lysine (K), arginine
(R), msticine (H), glycine (G), B-alanine (B), phenylalanine (F}), proline (P}, valine {V), or
combinations thereof. (AA}b' can comprise one or more amino acid residues selected from lysine
(K}, argirune (R}, histidine (H), glycine (G}, B-alanine {B), or combinations thereof. (AA}b' can
comprise one proline (P}, (A& can comprise one valine {V). { AAYD can comprise one glycine
{3}, (AAYD can comprise one or more lysine (K). (AA)Y 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 arginine
(R). (AAD can comprise two arginine {R). {AAYD can comprise three arginine (R}, {AAD can
comprise four arginine {R). {AA)D' can comprise five arginine {R). {AA}D' can comprise six
arginine (R}, {AAD can comprise one or more histidine (H). (AA)» can comprise one histidine
{H}. (AA}D can comprise two histidine (H}. (AA}b' can comprise three histidine (H). (AAYb can
comprise four histidine (H). (AA}D' can comprise five histidine (H). {AA)b can comprise six
histidine (H)}. (AA)b' can comprise one or more P-alanine (B). {AA)b' can comprise two B-
alanine (B). (AA}b can comprise three B-alanine (B).

{01971 (AA)YD can comprise KK, KR, RR, RK, RF, HH, HK, HR, RH, KEXK, KFK, KGK, KBK,
KBR, KRE, KRR, RKK, RRR, RHR, RRV, FRR, RFR, RBR, KKH, KHK, HKK, HRR, HRH,
KRKE, KRREK, KRKF, RKKR, RRRR, RBRE, BRBR, HRHR, RHRH, HBHEB, BHBH, KGKE,
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KKGK, HBHBH, RBHBH, BRBRB, HBRBH, BHRHR, BRHRH, HBKEH, RRRRR, KKKKK,
KKKRK, RKKKK, KRKKK, KKRKK, KKKKR, KKFRK, KBKBK, KRKIL, RBFBR,
RBRBR, RBHBR, RFRRF, RIRRI, RKKKKG, KREKKKG, KKRKKG, KKKKRG, KKKRKG,
REKEKKDB, KRKKKEB, KKRKKB, KKKKREB, KKKRKY, RRRRRR, HHHHHH, RHRHRH,
HRHRHR, KRKKKP, PKKKRK, KRKRKR, RKRKRK, RERBRB, RBRRBR, KBKBKA,
PREKKRKY, PGKKRKY, PKGKRKY, PKKGRKY, PKKKGKY, PKKKRGY or PKKEKRKG
{AA}L can comprise R, RK, RF, KRK, KFK, KKRK, KKKR, or KKKRK. (AAb’ can comprise
RH, RHRH, or HRHR. (AA}b' can comprise HBHB, BHBH. (AA)b can comprise RB, RBRB,
BRBR, BRBRB, RBRBR, RBRRBR. (AA}b’ can comprise HBH, HBHBH, or HBRBH. (AAY
19 can comprise HHRBFBR. (AA)b' can comprise KBEK, KBKBK or KBR. (AAY can comprise
KGK or KGKK. {AA)YD can comprise KKGK, KKKK, KKKKR, KKKREK, KKKRKG, or
KKRK. (AAYY can comprise KR, KRK, or KRKKK. (AA} can comprise PGKKRKY. (AA
can comprise PKGKREYV, PKK, PKEGRKYVY, PKKK, PKKKGKY, PKKEKRGY, PKEKKRKG,
PKERGY, PKEKRKG, or PKKREKY. (AAYD can comprise RBHBH, RBHBR, RBR, RBRBR, or
IS RBRRBR. (AA) can comprise RFR. (AA)b can comprise RHR. (AA)}D can comprise RKKEK.
{AAYD can comprise RR, RRR, or RRRRFFF. In embodiments, {AA)D' can comprise RFRRF or
RIRRI In embodiments, (AAYD can comprise KKFREK or KRKIL.

(4

[8198] In embodiments, {AA}D’ 13 an amino acid component comprising at least one amino acid
residue. In embodiments, (AA)D 13 an amine acid component comprising at least one amino acid

20 residue with a charged side chain. In emobodiments, (AAY 1s an amino acid component
coroprising at least one amino acid residue with a hydrophobic side chain, In embodiments,
{AAY 1s an amino acud component cormprising at least one amine acid residue with a charged
stde chain and at least one amine acid residue with a hydrophobic side chamn. In embodiments,
{AAJD 15 an anmuno acid component comprising glycine (G}, phenylalanine (F), B-alanine (B},

25 argnine (R), glutamic acid (E) or combinations thereof. In embodiments, {AA}D 15 an amino
acid component comprising at least one glycine (G) amino acid residue. 1o embodiments, {AAY
1s an anuno acid component comprising at least one phenylalanine (F) amuno acid residue. To
ernbodiments, {AA)b' 1s an amino acid compounent comprising one phenylalanine (F) amino acid
residue. In embodiments, {AA)" is an aminoe acid component comprising two phenvlalanine (F)

30 amino acid residues. Tn embodiments, (AA)a 15 an amino acid component coraprising three

pheoylalanine (F) amino acid residues. In embodiments, {AAja 15 an armnino acid component
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comprising at least one B-alanine {(B) amino acid residue. In embodiments, {AAY is an amino
acid component comprising at feast one arginine (R} amuno acid residue. Tn embodimenns,
{AAXD 15 an amino acid component comprising at least one arginine (R) amivo acid residue. In
embodiments, {AA)b' 15 an amino acid component comprising two arginine (R} amano acd
residues. In embodiments, (AAYY 15 an amino acid component comprising three arginine (R)
amine acid residues. In embodunents, (AAYD is an amino acid component comprising at least
one argining and at least one phenylalanine amino acid residue. In embodiments, (AA) 1s an
amine acid component comprising one arginme and one phenylalanine amino acid residue. In
embodiments, (AA)D is an anmino acid component comprising at least one argiuine and at least
one glycine amino acid residue. In embodiments, (AAY 15 an amino acid component comprising
at least two arginine and at least two glycine ammo acid residues. In embodiments, (AA)D 13 an
aming acid component comprising at least three arginine and at least three glycine amino acid
residues. In embodiments, (AAY 15 an amino acid component comprising at least four arginine
and at least four glycine amino acid residues. In embodiments, {AA}D comprises R, F, RF, RRF,
RFR, GRF, BR¥F, RGRRG, or RFRRF. In embodiments, (AA}b’ comprises GORRGRRG or
RFGH. YBRBREB. In embodiments, {AA}b comprises F. In embodiments, {AA)}b’ comprises F.
In embodiments, (AAYY comprises RF. In embodiments, {AAD comprises RRF. In
embodiments, {AAY comprises RFR. In embodiments, {AA}b' comprises GRF. In
embodiments, (AAD' comprises BRE. In embodiments, (AA)b’ comprises RGRRG. In
embodiments, {AA}b' comprises RFRRF. In embodiments, (AA}b comprises GGE. In
embodiments, (AAYD comprises GGRRGRRG. In embodiments, (AAYY comprises
R¥FGILYBRBRE,

{8199] (AA)b” can comprise one or more anmino acid residues selected from lysine (K}, arginine
(R}, hustidine (M}, glycine {(3), B-alanine (B}, phenylalanine (F}, proline (P}, valine (V), or
combinations thereof. {AA” can comprise one or more amino acid residues selected from
lysine (K}, arginine (R}, histidine {(H), glvcine {G), B-alanine (B), or combinations thereof,
{AA3D" can comprise one proline (P). (AAY” can comprise one valine (V). (AA) can comprise
one glycine {G). (AA}D” can comprise one or more lysine (K}, (AA)b" can comprise one lysine
{K3. (AAYL" can comprise two lysine {K). (AA}L” can comprise three lysine (K} {AA}L” can
comprise four bysine (). (AAL” can comprise one or more arginine (R}, (AAL” can comprise

one arginine (R). (AAYb" can comprise two arginine (R}, (AA}D" can comprise three arginine
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(R). (AAD” can comprise four arginine (R). (AAM” can comprise five arginine (R}, {(AAD” can
comprise six arginme {R). {AA}D" can comprise one or more histidine {H). (AA” can comprise
one histidine (H}. (AA)L” can comprise two histidine (H). (AA” can comprise three histidine
{H3. (AAYDL" can comprise four histidine (). (AAJb” can comprise five histidine (M), (AA}DL”
can comprise six histidine (H). (AA)b" can comprise one or more P-alanine (B). (AA)b” can
comprise two B-alanine (B). {AA}D” can comprise three P-alanine (B).

[0200] (AAXL” can comprise KK, KR, RR, RK, RF, HH, HK, HR, RH, KKK, KFK, KGK, KBK,
HHR, HBH, HHH, HHHH, PKKE, KHEK, KKHE, KEKKH, KHEH, HKHE, KKEK, EXRK,
KREK, ERRK, KRKF, RKKR, RRRR, RBRB, BRBR, HRHR, RHRH, HBHE, BHBH, KGKK,
KEKRE, RKKEK, KRKKE, KERKEK, KKEKR, KKFRE, KBKBK, KRKIL, RBFBR,
RBRBR, RBHBR, RFRRF, RIRRI, RKKEKG, KRKKKG, KKREKG, KKEKRG, KKKRKG,
REKEKKDB, KRKKKEB, KKRKKB, KKKKREB, KKKRKY, RRRRRR, HHHHHH, RHRHRH,
HRHRHR, KREKKP, PKKKRE, KRKRKR, RKRKRK, RBRBRB, RBRRBR, KBKBKE,
PREKERKY, PGKKRKY, PKGKREKY, PKKGRKY, PKKKGKY, PKEKKRGVY or PKKKRKG
(AAM” can comprise R, RK, KREK, KKRK, KEKR, or KKKRK. (AA}b"” can comprise RH,
RHRH, or HRHR. (AA” can comprise HBHB, BHBH. {AA}b” can comprise RB, RBRB,
BRBR, BRBRB, RBRBR, RERRBR. (AA)b” can comprise HBH, HBHBH, or HBRBH. (AA)b”
can comprise HHRBFBR. (AA}D” can comprise KBE, KBKBK or KBR. (AA)b" can comprise
KGK or KGKK. {AAY” can comprise KKGE, KKKK, KKKKR, KKKRK, KKKRKG, or
KKRK. (AAY” can comprise KR, KRK, or KRKKK. (AA” can comprise PGKKRKY.
{AA" can comprise PKGERKY, PKK, PKKGRKY, PKKK, PRKKKGKY, PKKKRGY,
PKKKRKG, PKKRGY, PKKRKG, or PKKRKY. {AAYD can comprise RBHBH, RBHBR,
RBR, RBRBR, or RBRRBR. {AA}D" can comprise RFR. (AA)" can comprise RHR. (AA)b”
can comprise RKKK. {AA}b” can comprise RR, RRR, or RRRRFFF. In embodiments, (AA}b”
can comprise RERRF or RIRRI In embodiments, (AAD” can comprise KKFRK or KRKIL.
{8201} In embodiments, (AA}b” is an amino acid component comprising at least one anmine acid
residue. In embodiments, (AA)D” (s an amino acid component comprising at least one amino
acid residue with a charged side chain. In emboduments, {AA” is an amino acid component

comprising at least one aming acid residue with a hydrophobic side chain. In embodiments,
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{AA" 18 an amino acid component comprising at least one amino acid residue with a charged
stde chain and at least one amino acid residue with a hydrophobic side chain. In embodiments,
{AAYD” 13 an amino acid component comprising glycine (G}, phenylalanine (F), B-alanine (B),
arginine {R), glutamic acid (E) or combinations thereof. In embodiments, (AA)b” 15 an amino
acid component comprising at least one giycine {G) anuno acid residue. To embodiments,
{AAY” 13 an amino acid component comprising at least one phenylalamine (F) amino acid
residue. In embodiments, {AAD” 15 an amino acid component comprising one phenylalanine (F}
amino acid residue. In embodiments, (AAJa’ 18 an amino acid component comprising two
phenylalanive (F) amino acid residues. In embodiments, {AA)a’ is an amino acid component
comprising three phenylalanine (F) amino acid residues. In embodiments, (AA)x is an amino
actd component comprising at least one B-alanine (B} amino acid residue. In embodiments,
{AAXD” 1s an amno acid component comprising at least one arginine (R} amino acid residue. In
embodiments, (AA)YD" is an amino acud component comprising atf least one argimme (R) amino
acid resichie. In embodiments, (AA)D 13 an amine acid component comprising two arginine {R)
amine acid residues. In embodinents, {AAYD 15 an amino acid component comprising three
arginme {R) amino acid residues. Tn embodiments, {AA)D 1s an amino acid component
comprising at least one argining and at least one phenyialanine aming acid residue. In
embodiments, (AA}D' 1s an amino acid component comprising one arginine and one
phenylalanine amino acid residue. In embodiments, (AAD" 13 an amino acid component
comprising at least one arginine and at feast one glycine amino acid residue. In embodiments,
{AA" 18 an amino acid component comprising at least two arginine and at least two glycine
amino acid residues. In embodiments, (AAD” is an amino acid component comprising at least
three arginine and at least three glycine amino acid residues. In embodiments, {AAD” 15 an
amino acid component comprising at least four argimine and at least four glycine amino acid
residues. In embodiments, (AAYY comprises R, F, RF, RR¥F RFR, GRF, BRF, RGRRG, or
RFRRF. In embodiments, (AAL” comprises GGRRGRRG or RFGILYBRBREB . In
embodiments, {AAY” comprises F. In embodiments, (AAYL” comprises F. In embodiments,
{AAJD"” comprises R¥. In embodiments, {AA}D"” comprises RRF. In embodiments, (AAL”
comprises RFR. In embodiments, (AA}b” comprises GRF. In embodiments, {AA}b"” comprises

BRF. In embodiments, (AA}L” comprises RGRRG. In embodiments, (AA)D comprises RFRRF.

90



WO 2025/038902 PCT/US2024/042608

in embodiments, {AAD" comprises GGE. In embodiments, {AA}D” comprises GGRRGRRG. In
embodiments, {AA” comprises RFGILYBRBRB.

H A
.y %
o -~\ /\4/”“*"” H
Ny i kN H \,
£ _; ‘.l. { \!
{8 2N H § é
- p -
e o
7 ‘*k-‘ii /?‘:::;
N,
13 E y
“%«4 ?*é o \\,ﬁr NHZ
3] i
O
P 5

, wherein v" is an nteger from 1 to 4. AAsccan be a side chain or

or

terminus of an amino acid residue on the cCPP. Non-limiting examples of AAsc include aspartic
acid, glutamic acid, glutamine, asparagine, or lysine, or a modified side chain of glutamine 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. v"canbe 0, 1, 2,
3,ord vicanbeO y"'canbel v canbe 2 y"canbe 3. y" can be 4.

[8264] X can be an aliphatic hydrocarbon. X% can be a C4-C; - aliphatic hydrocarbon. X® can be
a C4~Cs aliphatic hydrocarbon. X° can be a Cs aliphatic hydrocarbon. X can be selected from
phenvlalanine, 3~(4"4-biphenyl}-L-alanine, tryptophan, tyrosine, valine, soleucine, leucine, or
histidine, or any combinations thereof. X* can be amino acid residue selected from iryptophan,
tyrosine, 1soleucine, leucine, histidine, phenylalanme, or any combinations thereof.

[82035] 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 amino acid residue with a hydrophobic side chamn.
X°" can be an amino acid residue with an aromatic side chain. X° can be an amino acid residue

with a heteroaromatic side chain. X° can be selected from phenylalanine; Z-naphtylalanine (Nal
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or nal}), 3-(4"4-biphenyh-L-alanine (Bip or bip}; tryptophan; tyrosineg; valing; isoleucine; leucine;
or histidine, or any combinations thereof. X can be 2-naphtylalanine (Nal or nal). X% can be L~
2-naphtylalanine (1-Nal or Nal}. X can be D-2-naphtylalanine (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-

(4

biphenyi}-D-alanine (d-bip or bip). X% can be a Cs-Cs alkyl or diatky! hydrocarbon. X can be a
U alkyl or dialky! hydrocarbon
{8286} X°” can be an aliphatic hydrocarbon. X" can be a {4-Ci2 aliphatic hvdrocarbon. X° can
be a C4-Cs aliphatic hydrocarbon. X®' can be a (s aliphatic hydrocarbon. X°" can be selected from
phenylalanine, 3-(4"4-biphenyl}-L-alaning, tryptophan, tyrosine, valine, isoleucine, leucine, or
10 lustidine, or any combinations thereof X° can be amino acid residue selected from tryptophan,
tyrosing, isoleucine, leucine, histidine, phenylalanine, or any combinations thereof.
[0267] 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 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
IS with a heteroaromatic side chain. X°' can be selected from phenylalanine; 2-naphtylalanine (Nal
or nal); 3-(4" 4-biphenyly-L-alanine (Bip or bip); tryptophan; tyrosine; valine; isoleucine; leucine;
or histidine, or any combinations thereof. X° can be Z-naphtylalanine (Nal or nal). X®" can be L-
2-naphtylalanine (L-Nal or Nal). X°” can be D-2-naphtylalanine {(d-nal or nal). X°" can be 3-(4"4-
biphenyl}-L~alanine. X°7 can be 3-(4"4-biphenyl)-L-alanine (L-Bip or Bip). X°” can be 3-{4' 4-
20 biphenvl}-D-alanine (dBip or bip). X°” can be a C4-Cs alky! or dialky! hydrocarbon. X can be a

Cs atkyl or dialkyl hydrocarbon,
Endosomal Escape Vehicles (EEVs)

[8208] EEVs comprising a cyelic cell penetrating peptide (¢CPP) and one or more hukers are
provided. In emnbodiments, the EEV includes an exocychic peptide (EP). Tu embodiments, the EP
25 15 absent.

[6208] An EEV can comprise the structure of Formula (A):
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Formula (4):

i

U\ JE YO SN

EP-LTT YT LM
{izﬁﬁy“
cOPP (A):

wherein:

EP 13 a linear exocyclic peptide;

cCPP 1s a cell penetrating peptide;

L'and L2, are, independently, a linker arny;
N indicates L- or D-stereochemustry;

v 18 an nteger from 110 5; and

M comprises a reactive handle.

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

Formula (AA):

Ho 9

?@ o B fi“i\., <

i?ﬁ 2ly
cCPP

Ac”

(AA);
wherein:

cCPP is a cell penetrating peptide;

Ac 15 acetyl;

1.7 is a linker arm;

M indicates L- or D-stereochenustry;

v’ 15 an integer from 1 to §; and

M comprises a reactive handle.
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{02111 In embodinenis, the cUPP s linked 1o the {CHaly- group through the AAse of the oUPP
In embodiments, the ¢CPP is linked to the (CH2)y~ group through the AAsc of the ¢UPP such that
{%‘Hz}y'

NH
O :::{"

Py

p

R . . < ‘\4\; . . . - .

the connection is of the stractwre ™ wherein 1’ 18 an integer from | to 5. Inembodiments,
n is 1. In embodiments, n' 15 2. In embodiments, n' 13 3. In embodiment, n' is 4. In embodiments,
n' 15 5. In embodiments when n' s 1, the AAsc s the side chain of a glutamine residue. In
embodimenis when the AAscis the side chain of glutamine, the carboxamide amide nitrogen of
the glutamine side chain forms a bond with the -(CHa)y~ group.

{8212} In embodiments, the EEV comprises a structure selected from:

Formula (B):

i H f P
H AL I PRSP G ¢
EP—N-{PEG), <" \Tf N—(PEG) Y[
o} O
{CHgly
cCPP ®B).
Formula (RB).
o
4 AU B g A xe
EP—N-(FEG} " " ‘} N PEGYT T CPEGR TYyM
o M o 0
{{;sty’
cCPP (BB),
Formula (C):
pou 9 i
H AU I A (AR X (AR
EQWN“{QEG}K‘ P N & \j?/ §“§?E§}zﬁ“\ ?\ i-' éﬁﬂ}b x {M§8 M
(CHaly ©
cCPP ©)
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Formda (D):
Q

PCT/US2024/042608

P H i AL o
e ] fit . iy P XY -R
ER—N-{PEG) ~r Moo iansy-N—(PEGY i
H 0
{SHahe
|
cGPFP (_D};
Formula (E):
o H Q P 2 N
ﬁ L N A A KRR -M
EP—N~{PEG), - "y T N—{PEG); “
O (cHyy, ©
cGPP (F): and
S Formula (F):
N ¢ .
. LY AL X (AN
EP—N=(PEG) " "y TN~ (PEG) Y
o {{?HQ}y‘ ©
cCPRP ,
{(F),

wherein:
EP is a linear exocyclic peptide;

¢CPP 15 a cyclic cell penetrating peptide;

10 x'1s an integer from O to 12;
1180, 1, or 2, wherein j' 15 G when " 18 0,
~ ndicates L~ or D-stereochemstry;
v’ 1s an integer from 1 to 3;
2/ s an integer from 010 12;
15 17180, 1, or 2, wherein §' is O when 2" i3 §;

2" 15 an mteger from O to 12;

17180, 1, or 2, wherein 17 1s O when 2" 15 Q;

X and X" each independently comprise a hydrophobic component;

K" is D-tysine or L-lysine residue;
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{AAYD and {AA}D" are each an ammo acid (AA) component comprising at least one anino acid

residue;

b 1s an integer from 0 to 12;

b 1s an integer from 0 to 12; and

M comprises a reactive handle.

{8213 In embodiments, the EEV comprises a structure selected from:

Formula (G):
0 N

i I~ A T Y I P
ER-N—{PRG ’\ngg \"\?f" g ““{pﬁﬁ}z:‘"{ \\_gf{M}b N {PEG}, ‘§
o | M & o
(CHaly
cCRP
Formula (H):
Q Y
an e H PR SR X
H iy s _ (AR~ N— AP
gg}mwﬁ{pgﬁ}w . \’E/ N\\‘\, \E{pgﬁ;}f’ ) EJ fAA}b N {pi“:@}z ;1"
{CHa)y e
SCPP
Formula {1):
o . e
B s B Lh L {AAY
) f,.-:l} i LA : St . e P b
EP N (PEGY, Dy iy, -y AR T PEGRTT
6 | H & o
Q?Hﬂy’
oCPP
Formuda (J):
§.§ : '\jé K& &A :‘“*‘“g A ﬁ X ._g_Aé‘
EP N~ (PEG), Ty (R N (PEG), T Ty
Q {CHy)y
cPP o
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Formula (J7):

¥

H ;':'» SRR \{E"‘}&‘ »“i‘} 3
ER N (FEGQ ‘T“ {'& A }* R} g'”ipgﬁ}zf

o

Foranda (K):

3°
o
t

5 Formula (1):

H . .
EP—N-(PEG), "y~
o

Fornuila (M):

H -
EP—N-{PEG),

wherein:

10

Iy . H
T AN PEs)

PCT/US2024/042608

N

#
N

§€§ 8:2}3:‘
cORP

(35

" ? T
Aom
b
. O
{CHzy

cCPP ,
(K);

(LY

(M),

EP 15 a linear exocyclic peptide;

c¢CPP 15 a cyclic cell penetrating peptide;

x’1s an wnteger from O to 12;

1is 0 or 2, wherein §' is O when x" 15 0;
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~ mdicates L- or D-stereochemistry,;

v’ 18 an integer from 1 to 5§,

z' 18 an integer from 0 to 12;

17180, 1, or 2, wherein 17 1s 0 when 2" 15 §;
z' 1g an integer from O to 12;

17180, 1, or 2, wherein j™ 13 O when 2”15 (;
X comprises a hydrophobic component;
K" is D-lysine or L-lysine residue;

(AA¥, (AAY, and (AA}D” are each an amino acid (AA) component comprising at least one
amino acid residue;

a' is an integer from 0 to 12;

b’ 18 an integer from 0 to 12;

b" 1s an mnteger from O to 12; and

M comprises a reactive handle.

[8214] 1o embodiments, the EEV comprises a structure selected from:

Formula (N):

PR R gM g;&g{;}zw’:‘?\[ - {AA},— KN X"} -M
(CHz)y ©
&E:Q?;‘P (NY;
Formula {(O):
N { " PGy, oy AR M
(CHy) ©
cCOP ©:
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Formula (P):

§ & L\ '\;f {M%mxz il
an” \'\v%-f‘” § {pgg&(ﬁ K \], 4
%gi"i;)}s‘ e

cCOP B or

Formula (Q):

§ i:!} s ‘\3.“ Y
N, M AL XM
Ac” YN (AR (PEGH YT

| ]

i’é}ﬁz}y‘ 'QL
cCRP @

wherein;

Ac 1 acetyl;

cCPP 13 a cyclic cell penetrating peptide;

v’ 1s an nteger from 1 to 5,

~indicates L~ or D-stereochemistry;

z' 18 an integer from 0 to 12;

37is 0, 1, or 2, wherein 3”7 is 0 when 2z’ 15 §;

X% 13 a hydrophobic component;

K" 1s D-lysine or L-lysine residue;

(AA)b is an amino acid (AA) component comprising at least one amino acid residue;

b’ is 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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Formula (R):
EP—N-(PEG), — " %~ N-PEG)T Y
3 § é
© (GHaly
cCPP {R); and
Formula (B):
O
. H 0 Y
H A N A AR XM
ﬁpww{?ﬁﬁ}w““‘g’ g \'g ~~~~~~~ (PEG) ™y
‘ o
(o
cCPP (B):

5 wherein
EP 13 a linear exocychic peptide,
c¢CPP 1g a cyclic cell pensirating peptide;
® 15 an integer from O to 12;
1180, 1, or 2, wherein j' 15 0 when x" 18 0,
10 N indicates L- or D-stereochemistiy;
v’ 1s an integer from 1 to 5;
Z' is an integer from 0 1o 12;
17180, 1, or 2, wherein §” is 0 when 2" 15 0;

X" comprises a hydrophobic component; and

Ju—
(4

M comprises a reactive handle.

[0216] An EEV can comprise the structure of Formula (A):
Forpuda (4):

Ho 9
iy

gp-L1" LM
(CHaly

cCPP (A
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wherein

EP 13 a linear exocychic peptide,

cCPP 15 a cell penetrating peptide;

L'and L7, are, independently, a linker arm;
~ mdicates D-stereochemisiry;

v’ is an integer from 1 to §;

M comprises a reactive handle; and

PCT/US2024/042608

wherein EP comprises all D-amino acids; and ¢CPP comprises D-amino acids, achiral

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

the linker.

10217} In embodiments, the EEV of Formula {A) comprises a structure selected from Formula (R)

and Formula (B}

Formula (R):

EP—N-{PEG) "y ¢ N—(PEGK Y
O iy o
{CHy)y
cCPP
Formula (B):
o)
s HOT
H R A AR
EP—N-{PEG),e " }\‘g’ﬁ“?’ N—(PEG) \%«g
’ 0
(CHz)y
cCPP

wherein:

EP is a linear exocyclic peptide (EP);
cCPP a cell penetrating peptide (cCPP);
x' 18 an integer from 0 to 12;

1180, 1, or 2, wherein §’ 1s O when x' 15 ;
 indicates D-stereochemistry;

v’ is an integer from 1 to 5,

101

M

(R}; and

¢

X' M

(B,
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z' 15 an integer from 0 to 12;
17180, 1, or 2, wherein 17 1s 0 when 2" 18 &;
X comprises a hydrophobic component; and

M comprises a reactive handle,

(4

wherein EP comprises all D-amino acids; and ¢cCPP comprises D-amino acids, achiral
amino acids and AAsc, wherein AAsc 1s an amino acid side chain and AAsc conjugates ¢CPP 1o
the linker.
{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 aminoe acid residue with a hydrophobic side chain. X can
19 be an amuno acid residue with an aromatic side chain. X can be an amino acid residue with a
heteroaromatic side chain. X can be 2-naphtyvlalanine. X can be Nal. X can be d-Nal (nal}. X can
be 3-(4-biphenyi}-D-alanine. X can be Bip. X can be bip. X can be a C4-Cs alky! hydrocarbon. X
can be a Cs alky! hydrocarbon. X can be aminoe acid selected from tryptophan, tyrosine, isoleucine,
leucine, histidine, phenylalanine, or a combination thereof.
15 [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-(CH,0).-COOH, wherein Ry 15 H,
methyl or ethyl), a linker comprising a hvdrophobic component, one or more anmino acid residue,
or a combination thereof,
[8228] In embodiments, AAsc is a side chain of glutamine o embodiments, AAsc 1s a side chain

20 of L-glutamine. To embodiments, AAsc 1s a side chain of D-glutamine,

My G Yagv
Ty Na ~.‘~§;y
’\ﬁr . <\ N - N
{6221} In embodiments, M comprises -OH or o , Of g , wherein v" 15 an
mteger from } to 4.
{6222} In embodiments, the EEY comprises Formula (B):
Formula (B):
Q
poH T L o
H P N AL KT M
EP—N-(PEG)— ) 4 N—(PEG)F )]
6 | A o
{gﬁz}y‘
55 cOPp (B):
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wherein EP, ¢cCPP, X', 1), N v', 2,17, X%, and M are as defined herein,

{8223} In embodiments, the EEV comprises Formula (BB):

Forpuda (BB):

" F 8 G L e IS
EP N~ (PEG), -y ‘*’f"’”\gw{%@;&:‘”‘ TGy M
© (cHay ¢ °
cCRR (BB);

5 wherein EP, ¢CPP, X, 1, A, v, 2,37, 27, 177, X, X% and M are as defined herein.

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

Formuda (C):

NI T o inn
8 %@pﬁ@}x, ’f\ﬁkﬂ/&\;\?‘/R\ﬁ“{pgg}g“f{' }‘Téx’{g'&}b“‘“x —{Af}p—M
© (cHay, ©
éﬁpi\?’ (C):

wherein EP, ¢CPP, X/, 17, A, v, 2,17, X, {AAW, (AA”, b/, b”, and M are as defined herein.
16 [0225] In embodiments, the EEV comprises Formula (D):
Formuda (D):
o

H o R A xem
EP—N-(PEG)~ " ) (ARl N (PEG); :
! &
{igﬁz%‘
cOPP (D),

wherein EP, ¢CPP, ¥/, i, ~, v7, 2/, 17, X%, (AAW, b', and M are as defined herein.

{8226] In embodiments, the EEV comprises Formula (E):
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Formulda ():

o H ?i\ N jf‘ & <
H Y Neas PR
EP N~ (PEG)e " "y \‘3" N—(PEG) Y
LN, 0
(CHy)y
cCPP .
(E);
wherein EP, cCPP, X, 1, ", ¥, 2,17, X%, K", and M are as defined herein,
{8227} In embodiments, the EEV comprises Formula (F):
5 Formuda (F).
ooH o
H A N LA A
EP—N-(PEGh -~ ¢ N~ (PEG) 1Y
O o
(CHay
cPP .
F)
wherem EP, ¢CPP, x', 1, "\ v), 2/, 17, X%, {AAW, b', and M are as defined herein.
{0228} In embodiments, the EEV comprises Formula (G):
Formula {(G):
2 D
. H ! " M L B
4 ik ,.E N R SR A S
P N (PEG], ’,\3\;__.3\3\1?/,« \‘N"f{pﬁﬁ'ﬁz{"{ *\?E-/‘{M}b - {PEG), i
s LM : s o
‘ o
{{;ﬁa}*g“
10 cCRP (G

wherein EP, ¢CPP, %", 3, N\ v/, 2,17, 2", 17, (AAYW, I/, and M are as defined herein.

§229} In embodiments, the EEV comprises Formula (H):
B

Formula (H):

o S
A i g o I A X' 8
H iad ,5.3\ ‘,’\:\’ . A} [ ?E@ e '_-\:‘..
EP—N-{PEG), -~ g 3 N p, -ty PN PR T
o 1w 5 Q
{CHaly
cOPP (H),

1S wherein EP, ¢cCPP, %", 1, v/, 2, 17, 27, §7, X, {AAD, b, and M are as defined herein.

[8238] In embodiments, the EEV comprises Formula (I}
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Formula (1):

o ‘ o
fH S o i e (RARe-8A
H o A LE (AR N (PG Ty Y
ER—N-(PEG), “‘\;“x“ N (PEG),~ Ty Pl RRGRTT Ty
o oA o ©
(CHaly
SCPP

(I
wherein EP, ¢CPP, X, 1, N v', 2,17, 27, 177, (AAD, (AADY, b b7 and M are as defined herein.

{8231} In embodiments, the EEV comprises Formula (J):

5 Forsuda (J):

o .
}‘iz : ';j, K# Aﬁ “‘"g Y J'ﬂ‘\ i"‘:‘l} - M
g@mﬁwwﬁﬁk””%ﬁ”'{g Ja) 7 U
a {CHa)yp ©
cOPP

)8
wherein EP, ¢cCPP, x', i, K, (AA)a", 2", ~, ¥, 2, 1, and M are as defined herein.

{82321 In embodiments, the EEV comprises Formula (31}

Formula (JJ3:

o "
y ‘. N A
EP N~ {PEGY ~ CORTEEeRT
{(?i*%g}y‘ ©
SOPP
y iy

wherein EP, ¢CPP, %'}, (AA)a, 2", 7\, v/, 2, §", and M are as defined herein.

> S s

{8233} In embodiments, the EEV comprises Formula (K
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Formuda (K):

¢ Q o
%"E F»\}f g E ‘F\ {. '13 M
EP—N-(PEG), - "y } ~(AA)y~N—(PEG), e
o o
(CHaly
cCPP

(&)
wherein EP, cCPP, x', 1, " v, 2/, 37, (AA)b, b', and M are as defined heremn.
{8234} In embodiments, the EEV comprises Formula (L):

5 Formuila (1):

JH {;
H A N A - AAY,
EP—N-(PEG) N-(PEG); “\~ (AR
0 {mig;y« 0
<CPP

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

{8235} In embodiments, the EEV comprises Formula (M):

Formula (M):

H R ﬁ AL ARy X7 M
EP—N~(PEG), ~ Y Y N~ (PEG) 1
O g o
K}ﬁz}y’
sCPP
10 {(M);

wherein EP, ¢CPP, X, 1, ", v, 2,17, XY, (AAW, b, and M are as defined herein.
[8236] In embodiments, the EEV comprises Formulda (N}:

Formula (N):

§ & ? { ““” ...... Hey™y
Ac” \f‘wmw&mxwm”mmw et
(CHy)y ©
cCPP (N):
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wherein Ac, ¢cCPP, 7 v/, 2/, 7 K5, X, (AAW, b, and M are as defined herein.

{8237} In embodiments, the EEV comprises Formula (O):

Formuda (O):

Q
T N g
Aﬁf »\?«_.{ ~ &w§?§@}x,'f‘ },\?r,v B
(CHy)y ©
cQGP (0);

£

5 wherein Ac, ¢CPR, " v, 2, 17, {AAD, Y, and M are as defined heremn.

[8238] In embodiments, the EEV comprises Formula (F):

Formula (P):

ac™ ﬁéw@m}f{%ﬁ\% ¢ (AR X7 M4
{CHy)y
ccep @)

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

1O Formuda (0
o

N -
L PP Al XS M
Ao \{;,»- ‘N {AR Yy~ {PE {Eh\:%‘ ,T
@Hﬂsf; O
eCPE ©

wherein Ac, ¢CPPR, 7~ v, 2/, 17, X%, (AAW, b, and M are as defined herein.

{8239} In embodiments, the EEV comprises Formula (R}
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Formula (R):

oH 9 L
eP—N-(PE) -~y N —pEe
© (cHy, ©
é@??

(R);
wherein EP, ¢CPP, x', 1, N, v/, 7, 1", and M are as defined herem.

[6248] In embodiments, the EEV can comprise Formula (A-2):

Formula (4-2)

(A-2)

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

{02411 In embodiments, the EEV of Formula (A-2} can comprise a linker of Formula (B), (BB},
(€, (D7), (B or (7).

{0242} In embodunents, the EEV of Formula (A-2) can comprise a hnker of Formula (G), (H'),
{(Jn, (41, (K5, (L), or (M)

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

{0244} In emnbodiments, the EEV can comprise Formula (A-2a);
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Formula (A-2a)

o
Ep—IL ] N-L -
{GHaly
MM
oy
HY e
A 00
HpN© HH Q i R
w” {1‘:3\/} N HN- (\~ -3
NH .
i i
& o, &
R an w0
Q,\N f@\ﬁ Hm“{ /) ~gd
oy 3 r;'“{ Xé}
DI « W
g i\i 8
SHES
NH,

{A-2a}

PCT/US2024/042608

wherein EP, LY L2 M, y ', n, m', m"”, Ry, Ro, Rs Ry, and R, are as defined herein,

{08245} In embodiments, the EEV of Formula {A-2a) has a linker structure of Formula (B'), (BB'),

(C7), (DY, (B), or (F").

: n embodiments, the EEV of Formula (A-Za} can comprise a linker of Formula (G), (H'),
246} 1 bodi he EEV of F la (A-2a} ' fimker of F la (G, (HY

(37, (I, (K, (L), or (M),

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

{0248} In embodiments, the EEV can comprise Formula (AA-2):
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Formuda (AA4-2)

{AA-2)
wherein Ac, L2 M, v . “, 1, a, Ry, R, Rs Rs, Rs. Rg, and Ry are as defined herein,

{8249} In embodiments, the BEV of Formula {AA-2) can comprise a linker of Formula (N7, ((V),
(P, or (Q).

{82581 In embodiments, the EEV can comprise Formula (AA-2a):
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Formula (A4~2a)
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(AA-2a)}
wherein Ac, L M, v, * n, m’, m"”, Ry, Ry, Ra Ry, and R, are as defined herein.
{8251} In embodiments, the BEV of Formula { AA-2a} can comprise a linker of Formula (N}, (O,
(P, or (7).

{0252} In embodiments, the EEV can be selected from:

Ac-PKKKRK V-PEG2-K(cyclo[FGFGRGROQ]-PEG12-K( Ac-Bip)-OH
Ac-PKKKRKV-PEG2-K(cyclo][ FGRGRGRQ])-PEG1 2-Nal-OH

Ac-PEKKRKV-PEG2-K(cyclo][FGFGRGRQ])-PEG1 2-Bip-OH
Ac-KKK-PEG2-K{cyclo[ FGFGRGRO))-PEG1 2-RK-Nal-OH

Ac-KK-PEG2-K(oyelo FGFGRGRQ])-PEG1 2-KRK-Nal-OH

Ae-K-PEGK(cyelol FGFGRGROD-PEG,-KKRK-Nal-OH

Ac-K{cvcelolFGFGRGROD-PEGH:-KKKRK-Nal-OH

Ac-K(cyclol FGFGRGRQ))-KKKRK-PEG; »-Nal-OH

Ac-KKK-K{cyelo FGFGRGRQ])-RK-PEG)2-Nal-OH
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Ac-KKK -K{cyelo[ FGFGRGRQ]-PEG) »-RK -Nai-OH

Ac-KKK-K{cyclo| FGFGRGRG]-PEG 2-rk-nal-OH

Ac-K{cyclof FGFGRGRO-PEGI 2-kkkrk{ Ac-nal}-OH

Ac-K{cyclo]FGFGRGRODH-PEG -kkkr-val-OH

10253} In embodiments, the EEV can be selected from:

Ae-PKEKRKV-PEG-K(cyelo[FGFRRRRQ])-PEG2-Nal-OH

Ac-PKEKRKV-PEG-K{oycloiFGFRRRGQ)-PEGi-Nal-OH

{8254} [n embodiments, the EEV 1s:

Ac-PKKKRKV-PEG,-K(cye/o[FGFGRGRQ])-PEG),-Nal-PEG,-Nal-OH

8255} In embodiments, the EEV can be selected from:

Ac-plldakv-PEG2-k{cyclof fGfrrreQ-PEGI 2-dNal-OH

Ac-pkkkrkv-PEG2-k({cycloffGlrmre(31)-PEGT 2-Nal-OH

Ac-pkkkrkv-PEG2-k{cycloffffrrrQ])-PEG12-dNal-OH

{8256} In embodiments, the EEV 1s:

Ac-pkkkrkv-PEG2-k{cyclo[ FGFRRRRO])-PEGI 2-dNal-OH

{8257} In embodiments, the EEV 1s:

Ac-plldakv-PEG2-k{cyclof fGIGrGrQ)-PEGT 2-dNal-OH

[6258] In embodiments, the EEV can be selected from:

Ac-PKEKRKG-PEG2-K{cyclol FGFGRGRQ])-PEG12-Bip-BRBRB-OH

Ac-KKKRIK-PEG2-K{cyclo{FGFGRGRQ}-PEG1 2-Bip-BRBRB-0OH

Ac-PEKKRKG-PEG2-K(cyelo[FGFGRGRQ])-PEG1 2-Bip-RBRB-OH

Ac-PEKKRKG-PEG2-K(cyclo][FGFGRGRQ])-PEG1 2-RB-Bip-RB-OH

Ac-PKKKRKG-PEG2-K(cyclo[ FGFGRGRQD-PEG1 2-RBRB-Bip-OH

Ac-PKKKRKG-PEG2-K{cyclo[ FGFGRGRQD-PEG1 2-BRBR-Bip-OH

[8259] In embodiments, the EEV can be selected from:
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cyclofFGFGRGRQ-Lys{Bip-KRKKKP-Ac)-OH

cyelo[FGPGRGRO]-Ly s{PKKKRK -Bip-Ac)-OH

{82606} In embodiments, the EEV can be selected from:

Ac-KKKRK-PEGZ-K{cyclo] FGFGRGRG])-PEGI 2-Nal-OH

Ac-PKKKRKVY-PEG2-K(cvclo[FGFGRGRQD-PEG12-Nal-OH

Ac-PKKKRKV-PEG2-K(cyclo[ FGFGRGRQ]}-PEGS-Nal-OH

Ac-PKEKRKV-PEGLZ-K{cyclo[FGFGRGRQ])-PEG4-Nal-OH

{6261} In embodiments, the EEV can be selected from:

Ac-PEKKKRKV-K(cyclo[FGWRGRQ])-PEG12-Nal-OH

8262} In embodiments, the EEV can be selected from:

Ac-PKKKRKV-K(cyclo[ FIFGRGRQ)-PEGI2-Nal-OH

[8263] In embodiments, the EEV can be selected from:

Ac-PKEKRKV-K(cyclo[FG-Nal-GRGRQ])-PEG12-Nal-OH

[8264] In embodiments, the EEV can be selected from:

Ac-RBRRBR-PEG2-K(cyclo FIFGRGRO)-PEGI 2-Nal-OH

Ac-RBRRER-PEG2-K(cyclo[FIFRRRRQ))-PEG 2-Nal-OH

Ac-RBRRBR-PEG2-K(cyclo[FFFRrRrQ])-PEG12-Nal-OH and

[8265] In embodiments, the EEV can be selected from:

Ac-tbrrbr-PEG2Z-K{cyclo[fGFGrGr(]-PEGT 2-Nal-OH

{8266} In embodiments, the EEV 15 selected from:

Ac-PKKKRKV-PEG:-K{cyelo[FGFRRRRQ])-PEG:2-Nal-OH

Ac-PKEKRKYV-PEG-K{cyclol FGFRRRGO-PEG »-Nal-OH

{8267 In embodiments, the EEV 13 selected from:

Ac-PKKKRKV-PEG-K(cyclo] FGRGRGRQ)-PEG-Nal-OH
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Ac-KKKRK-PEG-K{cyclo FGFGRGRQ-PEG: 2. Nal-GH

Ac-PKEKRKY-K{cyclo{ FGFGRGRQD)-PEG »~-Nal-OH

Ac-PKKKREV-K{cyclo] FGFGRGRO])-PEGs-Nal-OH

A-PEKKREV-K{(cyclo[FGFGRGRE])-PEG-Nal-OH

Ac-KKERK-PEG-K{cyclo[ FGFGRGROQD-PEG -Nal-OH

Ac-PKEKRKV-PEG-K(cyclofFGFGRGRE-PEG2-Nal-OH

AC-PEKKREV-PEG:-K{cyclo[FGFGRGRG]}-PEGs-Nal-OH

A-PRKKRKV-PEG-K{cyclo[FGFGRGRO}-PEGe-Nal-OH

{6268} In embodiments, the EEV is selected from:

Ac-PKEKRKY-K{cyclo{fFRGROQ}-PEG»-Nal-OH

AC-PEKKREV-K{cyclo[FAFARARQD-PEG:>-Nal-OH

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

AC-PKKKREV-K{cyclo[FIFGRGRO)-PEG-Nal-OH

(f
[
L
Ac-PKKKRKV-K(eyclo[ FGWRGRQ)-PEG:»-Nal-OH
{
L

Ac-PEKKREV-E{cyclolFG-Nal-GRGRQ}-PEG »-Nal-OH and

{6269} In embodiments, the EEV is selected from:

Ac-pkkkrkv-PEGy-k(cy clo[fGrrrrQ])-PEG2-Nal-OH

{0278} In embodiments, the EEV 15 selected from:

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

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

Ac-RBRRBR-PEG,-K(cvelo[FFFRIRr(])-PEG)2-Nal-OH and

Ac-thirbr-PEG-K{eyclo[ fGFGrr Q) |- PEG-Nal-OH

{8271 In embodiments, the EEV 15 selected from:

Ac-pkkkrkv-PEG-k{cyclof fGfrre3])-PEG o-dNal-OH

Ac-pkkkrkv-PEGy-k(cyclo[fffrorrQ)-PEGi2-dNal-OH

Ac-pkkkrkv-PEG:-k{cvclo[FGFRRRRQ])-PEG2-dNal-OH and

Ac-pkkorkv-PEG,-k(cvelo[ fGIGrGrQ }-PEGi-dNal-OH

{82721 In embodiments, the EEV 15
Ac-PEKKERRKV-PEG:-K{cyclol FGFGRGRQ-PEGH-Bip-OH.
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[8273] In embodiments, the EEV i
Ac-PKKKRKV-PEG-K(cyelo| FGFGRGRO-PEG: 2-Cs-OH.
{82741 In embodiments, the EEV is selected from:
AC-PEKKKREY-PEG-K{cyclo[FGFGRGRQD)-PEG -F-OH
Ac-PKKKRKV-PEG:-K{cyclo[FGFGRGROQ}-PEG-W-OH
Ac-PKEKRKV-PEG-K{cvclo[FGFGRGROD-PEGR-Y-OH
AC-PKKKRKY-PEG-K(cyclo[FGFGRGRQD-PEG-V-OH
Ac-PEKKREV-PEG:-K{cyclo[FGFGRGRQ-PEG:-I-0H
Ac-PKEKKRKV-PEG-K{cvelof FGFGRGROD-PEG-L-OH and
Ac-PKRKKRKV-PEG,-K(cyclo[FGFGRGRO])-PEG:-H-OH

{8275} In embodiments, the EEV 18
5 Ac-PKKKRKV-PEG-K{cyclo[FGFGRGRQD-G-OH.

[8276] In embodiments, the EEV is:

Ac-P V-PEG2-K{cyclo[FGFGRGRQ-PEG1 2-Nal-PEG2-Nal-OH.

{82771 In embodiments, the EEV is selected from:
Ac-KKK-PEG-K{cyclo{ FGFGRGRO]-PEG »-RK-Nal-OH
Ac-KKK-K{cyclo[ FGFGRGRQ)-PEG; »-RK-Nal-OH
AC-KKK-PEG-K{cyclol Ff-Nal-GrGrQ)-PEG2-RK-Nal-OH
Ac-KK-PEG,-K(cyclo[FGFGRGRO])-PEG-KRK-Nal-OH
Ac-K-PEG-K{cyelo FGFGRGROQ-PEG1»-KKRK-Nal-OH and
Ac-K{cyvclolFGFGRGROD-PEG1-KKERK-Nal-OH
8278} In embodiments, the EEV is selected from:
ACKEK-K{cyclo[FGFGRGRO-PEG >-th-0al-OH
Ac-KKK-K{cyclo{ FGFGRGRQ}-PEG »-rk-nal-OH
Ac-K{cyvclo]FGFGRGRO-PEG1p-kkkr-nal-OH and
Ac-K{cyelo[FGFGRGROQD-PEG1z-kkkr-nal-0OH

16 {0279 In embodiments, the EEV 13 selected from:

Ac-PKEKKRK G-PEG,-K{cyclo[FGFGRGRQ]}-PEG::-RHRH-Bip-OH and
AC-PKEKKRKG-PEG-K(cyclofFGFGRGRO}-PEG2-RBRB-Bip-OH

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

{0281} In embodiments, the EEV 15 selected from:

A-PEKKREG-PEG;-K{cyclo[FGFGRGRO]}-PEG;-HRHR-Bip-OH and
Ac-PKEKRK G-PEG-K{evclo[FGFGRGROND-PEG:.-HBHB-Bip-OH
{0282} In embodiments, the EEV i

AC-PKKKRKG-PEG2-K(cyclo[FGFGRGRO-PEGIZ-RB-Bip-RB-OH.

{8283} In embodiments, the BEV 15 selected from:

Ac-KKK-PEG-K{cyclo[ FGFGRGRQ])-RK-PEG ;-Nal-OH
Ac-KKK-K{cyelo[FGFGRGROQD-RK-PEG; »-Nal-OH and
Ac-K{cyclo[FGFGRGRQ])-KKKRK-PEG ,-Nal-OH

[8284] In embodiments, the EEV 13 selected from:

Ac-PKEKKRKV-PEG-K{cvelo[FGFGRGRON-PEGR-K(Ac-Nal}-OH
Ac-PKEKKRKV-FEG-K(cyclo[FGFGRGRE-PEGH K(Ac-Bip)-OH and
Ac-K{cyclo FGFGRGRG])-PEG-kkkik{Ac-nal}-OH

{8285} In embodiments, the EEV 15 selected from:

Ac-PKKKRKV-PEG,-K(cyclo]FGFGRGRO))-PEG:-K(Ac-W}-OH
Ac-PKKKRKV-PEG:-K(cyclo[FGFGRGRQ)-PEG12-K(Ac-Y )-OH
Ac-PKKKRKV-PEG)-K(cyclo] FGFGRGRQ))-PEG1,-K( Ac-1)-OH
Ac-PKKKRKY-PEG-K(cyclo]FGFGRGRQ])-PEG1-K{ Ac-L)-OH
Ac-PKKKRKV-PEG,-K(cyclo[FGFGRGRQ])-PEG:-K( Ac-H)-OH and
Ac-PKKKREV-PEG,-K(cyclo[FGFGRGRQ)-PEG1:-K(Ac-F)-OH

[8286] In embodiments, the EEV 15 selected from:

Ac-PKEKKRKG-PEG-K{cycloi FGFGRGRQD-PEG1,-Bip-BRBRB-OH
Ac-KKKRK-PEG:-K(cyclo[FGFGRGRG])- PEG12-Bip-BRERB-OH
Ac-PEKKKREG-PEG-K{cyclol FGFGRGRG)- PEG:-Bip-RBRB-OH
Ac-PKKKRKG-PEG-K(cyclo]FGFGRGRQ])- PEG:-Bip-BHRHR-OH and
Ac-PKKKRKG-PEG-K(cyclo{FGFGRGRQ))- PEG>-Bip-BRHRH-OH.
{82871 In emnbodiments, the EEV 15
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| Ac-PKKKRKV-PEG-K(cyclo[FIFGRGROD-PEG-RFQILY-PEG,-OH.
{06288} In embodiments, the EEV 15 selected from:

Ac-PKEEKRKV-PEG:-K{cyclo[FIFGRGRO-FEG-RF-PEG-OH
Ac-PKKKRKV-PEG-K(cyclo[FGFGRGRG])-PEG-R-PEG:-OH
Ac-PEKKKREV-PEG-K{(cyelo[FGFGRGRO])-PEG-F-PEGy-OH
Ac-PKKKRKV-PEG-K{cyclo[FGFGRGRO])-PEG:-RRF-PEGL-OH
Ac-PKEKRKV-PEG-K{cyclo[FGFGRGRQ-PEG-RFR-PEG-OH
Ac-PKKKRKV-PEG-K(cyclo[FGFGRGRE]-PEG-RGRRG-PEG-0H
Ac-PKKKRKV-PEG,-K(cyclo[FGFGRGRQ])-PEG,-RFRRF-PEG,-OH
Ac-PKKKRKV-PEG-K{cyclo[FGFGRGRQ}-PEG-RBRRBR-PEG-0OH
Ac-PKKKRK V-PEG,-K(cyclo[FGFGRGRO])-PEG,-KKKRK-PEG-OH and
AC-KKERK-PEG-K{cyclof FGFGRGR])-PEG-RE-PEG-OH

[0289] In emnbodiments, the EEV 18

AC-KKKRK-PEG-K{cyclol FGFGRGRO-PEG-REF-PEG-K(N3 }-NH.,
{8298} In embodiments, the EEV is selected from:

AC-PKKKREV-PEG-K{cyelo[FfFGRGRQ])-PEG:-RF-PEG,-OH
Ac-PKKKRKV-PEG;-K{cyclo[FGFGRGRQ]-PEG-RF-PEG-OH and
Ac-KKEKRK-PEG-K{cyclo FGFGRGRQD)-PEG:-RF-PEG:-OH

{8291} In embodiments, the EEV is selected from:
Ac-PKKKRKY-PEG-K({cyclo[FIFGRGRQ-PEG:-RF-PEG4-0OH
Ac-PKKKRKV-PEG-K{cyclo[FGFGRGRQ])-PEGy-RF-PEGA-OH and
Ac-KKKRK-PEG-K{cyclol FGFGRGRQD-PEGe-RF-PEG4-OH

{82921 In embodiments, the EEV 15

¥4

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

{8293 In embodiments, the EEV 15 selected from:

Ac-PKKKRKV-PEG;-K(cyclo[FGFGRGRQ])-PEG,-RF-PEG,-Bip-OH

AC-PKKKRKY-PEG-K{(cyelo| FIFGRGRQD-PEG-RF-PEG-Bip-OH and

Ac-KEKRK-PEG-K{cyclof FGFGRGRON-PEG,-RF-PEG:-Bip-OH
{08294} In embodiments, the EEV 15
Ac-KEKRK-PEG-K{cyclo[FGFGRGRQ-PEGs-R-Bip-OH.

10 [0295] In embodiments, the EEV 1s:
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AC-PKEKRKG-PEG-K{cyclo[FGFGRGRE)-PEG»-RB-Bip-RB-OHL

{8296} In embodiments, the EEV 15 selected from:

Ac-KKKRK-PEG-K(K K -Ac)-K{cyelo[FGFGRGRG-PEG - K{N:)-NH:
Ac-KKKRK-PEG-K{RBRRER-ACHK{cyclo[ FGFGRGRQ-PEG»-K(N: }-NH;
Ac-RBRRBR-PEG-K(KKRKK-Ac)-K{(cyelo[FGFGRGRQ]-PEGH-K(N23-NH; and
Ac-KRE-PEG-E(KRK-Ac)-K{cyclo[FGFGRGRO-PEG »-K(N2)-NH»

~

{6297} In embodiments, the EEV is selected from:
Ac-PKEKKRKV-PEG-K(cyclo[FIFGRGRQ)-RF-FEG:-0H and
Ac-PKKKRKV-PEG,-K(cyclo[FGFGRGRQ])-RF-PEG,-OH

{06298} In embodiments, the EEV is selected from:
Ac-PKEKKRKV-PEG:-K{cyclo[FGFGRGRO-GRF-PEGs-OH and
Ac-PKKKRKV-FPEG-K(cyclo[FGFGRGRG])-BRF-PEG:-OH
5 [0299] In embodiments, the EEV 13
Ac-KKKRK-PEG-K{cyclofFGFGRGRQD-GGE-GH or
Ac-KKKRK-PEG:-K{cyclo] FGFGRGRQ])-GGE-NH,
{8308} 1o embodiments, the EEV 15
Ac-KKKRK-PEG-K{cyclo[FGFGRGRON-GGRRGRRG-OH.
{83011 Io emobodiments, the EEV 15
Ac-PREKREKYV-PEG-K{cyclol FIFFGRGRO-PEG:-RFGILYBRBRB-OH.
10 J0302] In embodiments, the EEV 1s;
Ac-KKERK-PEG:-K{cyclo[ FGFGRGRG)-PEGs-RF-CH.
[8303] 1o embodiments, the EEV 15 selected from:

Ac-PKKERKG- PEG-K{cyelo[FGFGRGRQ)- PEGi-RHRH-Bip-OH
Ac-PKKKRKG- PEG-K{cyclo[FGFGRGRQ]}- PEG:-RBRB-Bip-OH
{ }- PEG1-BRBR-Bip-OH
[

]

]

Ac-PKKKRKG- PEG,-K{cyclo[FGFGRGRQ}

Ac-PKKKREG- PEG:-K(cycio[FGFGRGRQ))- PEG:»-HRHR-Bip-OH
]
]

Ac-PKEKRKG- PEG-K{cyclo[FGFGRGRQ)- PEG::-HBHB-Bip-OH and
Ac-PKKKRKG- PEG>-K{cyvclo[FGFGRGRQY)- PEG:-BHBH-Bip-OH
[8304] 1o emnbodiments, the EEV 15
Ac-PEKKKREG- PEG-K{cyclo[FGFGRGRQ])- PEGH-RB-Bip-RB-OH.
15 [8305] 1o embodiments, the EEV i3 selected from:
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Ac-K{cvelo[FGFGRGRQ]-PEG - KKKR-K(Ac-Nal3-OH;
Ac-K{cyclo] FGFGRGRO]-PEG12-KKR-K{(Ac-Nal}-OH, and
Ac-K{cyclo[FGFGRGRO-PEG - KR-K({ Ac-Nal}-OH.

{8306} In embodiments, the EEV 15 selected from:
Ac-K{cyelo[FGFGRGRG]I-PEG - KKKR-K{Ac-dNal}-OH;
Ac-K{cyclo[ FGFGRGRQD-PEG »-KKR-K{Ac-dNal}-OH; and
Ac-K{cyclo[FGFGRGRQ-PEG-KR-K{ Ac-dNal}-OH.

(4

{8307} In embodiments, the EEV is selected from:
Ac-K{cvclo[ FGFGRGRGQ]-PEG - V™MK VMR VMO VMR VMK (A c-Nal)-OH;
10 Ac-K{cyclo[FGFGRGRQ])-PEG: - VMK -NMK - NMR NN A o-Nal)-OH; and
Ac-K{cyclo[FGFGRGROD-PEG -N" K -N"MR-NMK(Ac-Nal}-OH.
{6308] In embodiments, the EEV 15 selected from:
Ac-K{cyclo[ FGFGRGRQ]-PEG: o- VMR - NVMR - NN R MK (A ¢-dNal)-OH;
Ac-K{cyclo[FGFGRGRQ]-PEG - N MK NMK N MR AN (A o dNal)-OH: and
15 Ac-K{cyclo[FGFGRGRO))-PEG1 2-A MK - A"MR - A™MK ( Ac-dNal)-OH.
{6309] In embodiments, the EEV is selected from:
Ac-K{eyvelo] FGFGRGRG-PEG1»-KKER-k({N3)-NH:
Ac-K{cyclo[FGFGRGROD-PEG: - KER-K{M:)-NH; and
Ac-K{cyclo[FGFGRGRO])-PEGI2-KR- k{(MN:)-NH;.
20 0310 In embodiments, the EEV s selected from:
Ac-K{eyelo] FGFGRGRO-PEG»-KKER-OH
Ac-K{cyclo[FGFGRGRQ-PEG:-KKR-OH and
Ac-K{cyclo[FGFGRGRQ])-PEGI2-KR-0OH.
[6311] In embodiments, the BEV 15 selected from
25 Ac-K{cyclo{ FGFGRGROD-PEGi2- MM K- NMENMIR VMR« (N3 )-NH;
Ac-K{cyelo[ FGFGRGRQ]-PEG - NM K NMK MR K (N,)-NH, and
Ac-K(cyclo[FGFGRGROQD-PEGH 2-AME VMR I(N3)-NH..
{8312} In embodiments, the EEV is selected from:
Ac-K{cyclo| FGFGRGRQ])-PEG: 2- N KN MR N MK NMROH
30 Ac-K{cyclo[ FGFGRGRQ]-PEG - MM K-NMKNVMR.OH and
Ac-K(cyclo[FGFGRGRQD-PEGI 2-NMK-NMR.OH.
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{8313} In embodiments, the EEV is selected from:
Ac-K{cyclo[FGFGRGRQ])-PEG 2-KKKR-Nal-OH
Ac-K{cyclo[FGFGRGROQ-PEG) -KKR-Nal-OH
Ac-K{cyclo[FGFGRGROD-PEG1-KKR-Nal-OH
Ac-K{cyclo[FGEGRGRQD-PEG12-KR-Nal-OH and
Ac-K{cyclo] FGFGRGRO-PEGI 2-KKR-Nai-OH

{0314} In embodiments, the EEV s selected from:

PCT/US2024/042608

Ac-K{cyclo[FGFGRGRQ)-PEGI 2-NoMeK-NoMeK-NaMeK-NaMeR-Nal-OH

Ac-K{cyclofFGFGRGRQD-PEG-N"M KN MK - VMR- Nal-OH

Ac-K{cyclo[FGFGRGRQ])-PEG 2~ N KNSR NYRR Nal-OH

Ac-K{cyclo[FGFGRGROD-PEG2-N" K -N"MR.-Nal-OH and

Ac-E(cyclo]FGFGRGRQ])-PEG1 2-NMeK-NMeK-NMeR-Nal-OH

{0315} In embodiments, the EEV 15 selected from:

Ac-PKKKRKG-PEG-K(cyclo{FGFGRGRO]-PEG-Bip-BRBRB-OH

Ac-KKKRK- PEG,-K(cyclo[FGFGRGRQ])- PEG),-Bip-BRBRB-OH

Ac-PKKERKG- PEG-K{eyclo[ FGFGRGRQ})- PEG-Bip-RBRB-OH

Ac-PKKKRKG- PEG,-K{cyclo[FGFGRGRQ)- PEG:12-RB-Bip-RB-OH

]

]
Ac-PKKKRKG- PEG:-K{cyclo[ FGFGRGRQ])- PEG:2-Bip-BHRHR-OH
Ac-PKKKRKG- PEG-K(cyclo[FGFGRGRO])- PEG:-Bip-BRHRH-OH

Ac-PKKKRKG- PEG,-K(cyclo[ FGFGRGRQ])- PEG::-RHRH-Bip-OH

Ac-PKKKRK G- PEG>-K(cyclo][FGFGRGRQ])- PEG::-RBRB-Bip-OH

Ac-PKKKRKG- PEG>-K(cyclo[FGFGRGRQ])- PEG::-BRBR-Bip-OH

Ac-PKKKRKG- PEG,-K(cyelo[FGFGRGRQ])- PEG:-HRHR-Bip-OH

Ac-PKKKRKG- PEG,-K{cyelo[FGFGRGRQ])- PEG:-HBHB-Bip-OH and

Ac-PKKKRK G- PEG-K(cyclo[FGFGRGRQY)- PEG:.-BHBH-Bip-OH

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

evcloFGFGRGRQ-Lys(Bip-KRKKEP-Ac)-OH and

cyvelofFGFGRGRO-Lys(PKEKRK -Bip-Ac)-0OH

18317} In embodiments, the EEV 1s selected from:

Ac-pklhrkv-PEG-k{cyclof fGIGrGrQ}-PEG-0OH and
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Ac-plddrkv-PEG -k(cvelo[ FGIGrGrQ])-PEGi-K(N;)-INH2

{8318} In embodiments, the EEV is selected from:
Ac-pkkkrkv-PEG-k{cyclo[fGfrrmrQD-PEG-dNal-OR
Ac-pkkkrkv-PEG-k{cvclo[fffrrrQ1)-PEG-dNal-0H and
Ac-pkkkrkv-PEG-k{cyclo[fGFGrGrO)-PEG::-dNal-OH

{6319} In embodiments, the EEV 15 selected from:

Ac-KKKRK-PEG2-K{(cyclo[FGFGRGRQ])-PEG2-RF-PEG4-0OH

AC-KKREK-PEGZ-K{cyclo] FGFGRGRQ|PEG2-RF-PEG4-OH

Ac-KRE-PEG2-K(cyclolFGFGRGRQ])-PEG2-RF-PEG4-0H

Ac-REK-PEG2-K{cyclo[FGFGRGRQD)-PEG2-RF-PEG4-OH

Ac-RF-PEGZ-K{cyclo[FGFGRGRQ])-PEG2-RF-PEG4-OH

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

Ac-KKKRK-PEG4-K(cyelo] FIFGRGRQ])-PEGS-RF-OH

Ac-KKKRK-PEGE-K(cyclo] FIFGRGRQ)-PEGR-RF-OH

Ac-KKRK-PEG2-K(cyelo] FIFGRGRQ])-PEGS-RF-OH

AC-KRE-PEG2-K{cyclo[FIFGRGRO-PEGE-RF-OH

Ac-RK-PEG2-K{cyclo| FIFGRGRQ])-PEGE-RF-OH

Ac-RE-PEG2-K(cyclo[ FFFGRGRQ])-PEGS-RF-OH

{8326} In embodiments, the BEV 15 selected from:
Ac-rbribr-PEG:-K{cyclo[ fGIGrGrQ} |-PEG - Nal-OH.
{8321} In embodiments, the EEV 15 selected from:
Ac-pkkkekv-PEG:-k{cyelo{ fGirrrQ)-PEG - Nab-OH.
{6322} In embodiments, the EEV is selected from:

cyelo| FGFGRGRQ-K(Bip-KRKKKP-Ac)-OH; and
cyclo[ FGFGRGROQ]-K(PKKKRK-Bip-Ac)-OH.

18323] In embodiments, the EEV 13 selected from:

Ac-KRK-PEG-K{KRK-Ac)}-K{cyclo] FGFGRGRQ|-PEGi12-OH

Ac-KRE-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[ FGFGRGROQ|-PEG,-OH

Ac-KRKF-PEG:-K{(KRK-Ac)-K{cyclo[FGFGRGRQ]-PEGi:-0OH

18324} 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(cyelo[FGFGRGRG]-PEG:-OH

Ac-RBRRBR-PEG-K{KKRKEK-Ac}-Kicyclo| FGFGRGRQ-PEG: »-OH

{8325} In embodiments, the BEEV is selected from:

Ac-KKKRK-PEG,-K(RFRRF-AC)-K{cyclof[FGFGRGROQPEG »-OH

Ac-RFRRF-PEG-K(KKRKK-Ac)-K{cyclofFGFGRGRO]-PEG:»-OH

18326} In embodiments, the EEV is selected from:

Ac-KKKRK-PEG,-K(RIRRI-Ac)-K{cyclo[FGFGRGRO]-PEG,-OH

Ac-RIRRI-PEG,-K(KKRKK-Ac)-K(cyclo[FGFGRGRQ}-PEG,-OH

{8327} In embodiments, the EEV 1s selected from:

Ac-PKKKRKV-PEG,-FGF-K{cyclo[RGRGRGRQ])-PEG,-OH

18328} In embodiments, the EEV 13 selected from:

Ac-PREKREY-PEG-K(cyclo]RGRGRGRO -PEG2-dNal-OH

8329} In embodiments, the EEV is selected from:

Ac-KEKKRK-PEG-K{cyclof FGFGRGRQ]-PEG:-RF-PEG-F-OH

Ac-KKKRK-PEG-K{cyclo[FGFGRGRQ]-PEG-RF-PEG-R-0H

{0336} In embodiments, the EEV is selected from:

Ac-KKKRK-PEG,-K(cyclo[ FFFGRGRQ|-PEG,-RF-PEGs-F-OH

[8331] In embodiments, the EEV 13 selected from:

Ac-KKKRK-PEG:-K(cyclo[FGFRRRRQ|-PEG,-RF-PEGy-F-OH
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{8332} In embodiments, the EEV is selected from:

Ac-RF-PEG,-K(cyclo[FGFGRGRQ]-PEG,-RF-PEG,-F-OH

{8333} In embodiments, the BEV 15 selected from:

Ac-KKFRK-PEG,-K(cyclo[FGFGRGRQ]-PEG,-RF-PEG-F-OH

Ac-KRK-PEG,-K{cyclo{ FGFGRGRQ|-PEG-RF-PEG,-F-OH

Ac-KFK-PEG,-K{cyclo[FGFGRGRO]-PEG,-RF-PEGs-F-OH

{6334} In embodiments, the EEV is selected from:

Ac-RF-PEG,-K{cyclo[FFFGRGRQ]-PEG,-RF-PEG,-OH

Ac-KKFRK-PEG-K{cyclo[FGFGRGRQ-PEG:-RF-PEG:-OH

{8335} In embodiments, the EEV 15 selected from:

Ac-KEKFRK-PEG-K{cyclo[FFFGRGRO}-PEG-REF-PEG:-OH

Ac-RE-PEG,-K{cyclo[FGFGRGRQ]-PEG,-RF-PEG,-OH

[8336] In embodiments, the BEV 13 selected from:

Ac-KKKRK-PEG:-K{cyclo[FGRGFGRQ}-PEG-RE-PEG-OH

Ac-KEKRK-PEG-K{cyelofFRFRFRFQI-PEG-RF-PEG+OH

{

¥
Ac-KKKRK-PEG, K(cyclo[FGFLRLRQ}-PEG,-RF-PEG,-OH
Ac-KKKRK-PEG:-E(cyclo[FGFVRVRQ]-PEG,-RF-PEG,-OH

18337} In embodiments, the EEV s selected from:

Ac-KKKRK-PEG-K{cyclof FfFGRGRO)-PEG-KRR-PEG-0OH

Ac-KKKRK-PEG-Kicyclo[ FIFGRGRO-PEG-KKRR-PEG-OH

Ac-KKKRK-PEG:-K{cyclol FIFGRGR)-PEG-KKRK-PEG:-OH

[
]
Ac-KKKRK-PEG:-K(cyclo[FFFGRGRQ)-PEG:-KKKRR-PEG.-OH
Ac-KKKRK-PEG.-K{cyclo[FFFGRGRQ1)-PEG,-KRK-PEG,-OH

{ ]

] |

Ac-KEKKRK-PEG-E{cyclo[FIFGRGRO-PEG-KKKRK-PEG-OH

{8338} In embodiments, the EEV 15 selected from:
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Ac-KKKRK-PEG:-K{cyclo[FGFGRGRO)-PEG-RF-PEG-OH

Ac-KKRK-PEG-K(cyclo{FGFGRGRQ])-PEG-RF-PEG,-OH

Ac-KRK-PEG-K(cyclo] FGFGRGRQ-PEG-RE-PEG,-ORH

Ac-RK-PEG>-K(cyelo[FGFGRGRQ])-PEG-RF-PEG-OH

[8339] In embodiments, the EEV 1s selected from:

Ac-KKRK-PEG:-K(cyclo[FGFGRGROQ1)-PEGs-RE-PEG,-0OH

Ac-KRK-PEG-K{cyclo[FGFGRGRG])-PEGs-RF-PEG-OH

Ac-RK-PEG,-K(cyelo|FGFGRGRQ])-PEGs-RF-PEG,-OH

Ac-RF-PEG,-K(cyclo[FGFGRGRQ])-PEGs-RF-PEG,-OH

8348} In embodiments, the EEV is selected from:

Ac-KKKRK-PEGy-K(cyclo[FFFGRGRO])-PEGs-RF-OH

Ac-KKKRK-PEG-K(cyclo[FFFGRGRQ])-PEGs-RF-OH

Ac-KKKRK-PEGg-K(cyclo] FIFGRGRQ])-PEGy-RF-OH

18341} In embodiments, the EEV 13 selected from:

Ac-KKRK-PEG,-K{cyclo] FIFGRGRQ]-PEGs-RF-OH

Ac-KRK-PEG-K(cyclo[FIFFGRGRQ])-PEGs-RF-OH

Ac-RK-PEG,-K{cyclo[FFFGRGRQ]}-PEGe-RF-OH

Ac-RE-PEG-F{eyclo[FIFGRGRO]-PEGs-RF-OH

{83421 In the EEV sequences provided, fysine can include a protecting group. In embodiments,

the proteciing group is a trifluoroacety! (T1a) group. In embodiments, the protecting group is an

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 is conjugated to a cargo. In embodiments, the

EEVs are deprotecied after conjugation to the PMQs.

[6343] Examples of EEV structures before conjugation te a cargo are shown in FiGs. 6-12.

Exocyclic Peptides

{8344] The exocyclic peptide (EP) can comprise from 2 to 10 amino acid residues e.g., 2, 3, 4, 5,

6,7, 8,9 or 10 amino acid restdues. The EP can comprise 2 to & amino acid residues or 20 6
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aming acid residues. In embodiments, the EP comprises 2 amino acid residues. In embodiments,
the EP comprises 3 amino acid residues. In embodiments, the BP comprises 4 amino acid residues.
in embodiments, the EP comprises 5 amino acid residues. In embodiments, the EP comprises 6

armuino acid residues. In embodiments, the EP comprises 7 amino acid residues. In embodiments,

(4

the EP comprises 8 amino acid residues.
{68345} The amino acids in the EP can have D or L stereochemistry. The amino acid residues of
the EP may all 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 combmation of D-amino acids and L-amino acids.
{8346} The exocyclic peptide can be acylated 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-PRKKKREY.
{6347] Each amino acid in the exocvclic peptide may be a natural or non-natural amino 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 amino acid so that it mimics the structure
IS and reactivity of a natural aroino acid. The non-natural anuno acid can be a modified amino acid,
and/or aming 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 amino acids. Non-natural amino acids can also be the D-isomer of
the natural amino acids. Aming acids and/or amine acid residues may be referred to using thewr
20 full name, thewr conventional three letier abbreviation, or thewr conventional one letter
abbreviation. When using the one letter abbreviation, capital letters indicate L amino acids or
residues, and lower case letters 1ndicate Y amino acids or residues. For example, argimine may be
referred to as Arg, B, orr.
[0348] The EP can comprise at least one amino acid residue that is positively charged at
25  phystologically relevant pH values. In embodiments, the EP comprises at least one amino acid
residue comprising a geanidine group, a terminal amine, an imidazole, or a protonated form
thereof In embodiments, the BEP comprises at least one amino acid residue comprising a guanidine
group, of a protonated form thereof. In embodiments, the EP comprises at least one amino acid
residue comprising a terminal 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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[0349] The EP can comprise from 1 to 5 amino acids residues comprising a side chain
comprising a guaniding group, a terminal amine, an midarole, or a protonated form thereof. The
EP can comprise from 1 1o 4 amino acids residues comprising a side chain comprising a
guanidine group, a terminal amine, an imidazole, or a protonated form thereof. The EP can
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 | or 2 aming
acids residue comprising a side chain comprising & 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 guamdine group, a terminal amine, an imidazole, or a
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
thergof.

83801 In embodiments, the amino acid comprising a guanidine group is arginine. In embodiments,
the amino acid comprising a terminal amine is lysine. In embodiments, the amino acid comprising
an mudazole is histidine.

{6381} The EP can comprise 1, 2, 3, 4, or 3 amine acids residues comprising a side chain
comprising a guanidine group, or a protonated form thereof The EP can comprise 1 anmino acid
residue comprising a side chain comprising a guandine group, or a protonated form thereof. The
EP can comprise anmine acid residues comprising a side chain comprising a guanidine group, or a
protounated form thereof. The EP can comprise 3 aminoe acid residues comprising a side chain
comuprising a guanidine group, or a protonated form thereof. The EP can comprise 4 amino acid
residues comprising a side chatun comprising a guanidine group, or a protovated form thereof,
The EP can comprise 5 ammo acid residues comprising a side chatn comprising a guanidine
group, or a protonated form thereof. The amino acid residue comprising a side chaimn comprising
a guanidine 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 arginine residues. The
EP can comprise 3 arginine restdues. The EP can comprise 4 arginine residues. The EP can
comprise 5 argimine residues.

{83521 The EP can comprise 1, 2, 3, 4, or 5 anuno acid residoes comprising a terminal amine, or
a protonated form thereof. The EP can comprise 1 anvino acid residue comprising a terminal amine,

or a protonated form thereof. The EP can comprise 2 amino acid residues comprising a terminal
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amine, or a protonated form thereof The EP can comprise 3 amimno acid residues 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 S aming acid

residues comprising a termunal amine, or a protonated form thereof. The aming acid with a terminal

(4

amine can be lysine. The EP can comprise 1, 2, 3, 4, or 5 lysine residues. The EP can comprise 1
fysine residue. The EP can comprise 2 lysine residues. The EPF 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 chaimn of each lysine residue can be substituted with a protecting group, including, for
example, wifluoroacetyl  (-COCFE:), allyloxycarbonyl  (Alloc),  1-(4,4-dimethyl-2,6-
19 dioxeceyclohexylidenelethyl (Dde), or (4.4-dimethyl-2 6-dioxocyclohex-1-viidene-3}-methy lbuty]
(1ivExde) group. The amino group on the side chain of each lysine residue can be substituted with a
triflucroacetyl {(<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 ¢cCPP.
[6353] The EP can comprise 1, 2, 3, 4, or 3 amino acid residues comprising an mudazole, or a
IS protonated form thereof. The EP can comprise 1 amino acid residue comprising an imidazole, 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 S amino acid residues comprising an imidazole,
20 or a protonated form thereof. The anuno acid comprising an imidazole can be histidine. The EP
can comprise 1, 2, 3, 4, or 5 histidine residues. The EP can comprise | histidine residue. The EP
can comprise 2 histidine residues. The EP can comoprise 3 histidine residues. The EP can comprise
4 histidine residues. The EP can comprise S histidine residues,
[0354] The EP can comprise 1, 2, 3, or 4 amino acid residues with an uncharged side chain. The
25  wncharged side chamn can comprise a hydrophobic side chatn. 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 EP can comprise 1 amino acid residue
with an uncharged hydrophobic side chain. The EP can comprise 2 aming acid residues with an
uncharged hydrophobic side chain. The EP can comprise 3 aming acid residues with an uncharged
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, P-alanine, and glycine. The amino acid residue with a hydrophobic
side chain can be valine or proline. The amino acid residue with a hydrophobic side chain can be
valine. The amuno acid residue with a hydrophobic side chain can be proline. The amino acid
residue with a hydrophobic side chain can be B-alamine. The amine acid residue with 3 hydrophobic
side chain can be glycine.

{83551 The EP can comprise at least one positively charged amino 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 posifively charged amino acid
residues and one uncharged hydrophobic residue. The EP can comprise four positively charged
amino acid residues and one uncharged hydrophobic residue. The EP can comprise two positively
charged amino acid residues 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 amino 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 3 lvsine residues and/or arginine residues. The EP can comprise 2 lysine
and/or arginine residues. The EP can comprise 3 lysine and/or arginine residues. The EP can
comprise 4 fysine and/or arginine residues. The EP can comprise S lysine and/or arginine residues.
{8357] The EP can comprise one or more aming acid residues selected from lysine (K), argining
{R), histidine (H}, glycine (G), P-alanine (B}, phenylalanine (F}, proline (P}, valine {V}, or
combinations thereof. The EP can comprise one or more amino acid residues selected from
lysine (K}, argmine (R}, hustidine (H), glveine {(3), B-alanime (B}, or combinations thereof The
EP can comprise one proline (P). The EP can comprise one valine (V). The EP can comprise one
elycine (). 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 lysine (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
comaprise six arginine {R). The EP can comprise one or more histidine {(H). The EP can comprise
one hustidine (H). The EP can comprise two histidine (H). The EP can comprise three hustidine

H). The EP can comprise four hustidine (H). The EP can comprise five histidine (). The EP can
2 (H) p {
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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 Bralanine (B).

{8358} The EP can comprise KK, KR, RR, RK, RF, HH, HK, HR, RH, KKK, KFK, KGK, KBK,
KBR, KRK, KRR, RKK, RRR, RHR, RRY, FRR, RFR, RBR, KKH, KHEK, HKK, HRR, HRH,
KRKK, KRRK KRKF RKKR, RRRR, RBREB, BRBR, HRHR, RHRH, HBHB, BHBH, KGKK,
KKGK, HBHBH, RBHBH, BRBRB, HBRBH, BHRHR, BRHRH, HBKBH, RRRRR, KKKKK,
RBRBR, RBHBR, RFRRF, RIRR], RKKEKG, KRKEKG, KKREKG, KKEKRG, KKKRKG,
REKEKEB, KRKEKB, KKRKEB, KEKKRB, KKKRKY, RRRRRR, HHHHHH, RHRHRH,
PEKKRKYVY, PGKKRKY, PKGKREY, PKKGRKY, PRKKKGKY, PKKKRGVY or PKKKRKG,
wherein B 1s beta-alanine. The EP can comprise PKEKKRKY. The EP can comprise RR, RRR,
RHR, RBR, RBRBR, RBRRER, RBGRBR, RBRGBR, RBRRBG, RBHBR, or HBRBH,

7

wherein B 1s beta-alanine. The amino acids in the EP can have D or L stereochemistry,

[8389] The EP can comprise kk, kr, 1, 7k, 1f, hh, bk, br, rh, kkk kfk kgk kbk, kbr, kek, ke, vk,
rer, thr, rey, fry, rfy, thr, ki, khk, hikk, hrer, heh, hhy, hbh, bbb, bhibh, pkkk, khkk, kkhk, kb,
khkh, hikhlk, kkkk, kkrk, kekk, kerk, kekf] e, tore, tbrb, brbr, hehr, thrh, hbhb, bhbh, kgkk, kkgk,
hbhbh, rbhbh, brbrb, hbebh, bhehr, brirh, hbkbh, rerer, klkkkk kkkok, vkkkk, kekkk, kkokk, kkkkr,
kkirk, kbkbk, kekil, rbibr, thrbr, tbhbr, vfvf] riery, tkkkkg, krkkkg, kkrkkg, kkkkrg, skidkb,
krkkkb, kkrkkb, kkkkrb, kkkrkv, rerrrr, hhhhhh, chreheh, hrhebe, kekkkp, pkkkek, kekeks, ehrkek,
rbrbrb, rhrrbr, kbkbkb, pkkkrkv, peldaky, pkgkrkv, pkkarkv, pkkkelov, pkidrgv 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,
HRH, HHR, HBH, HHH, HHHH, PKKK, KHKK, KKHK, KKKH, KHKH, HKHK, KKKK,
KKRK, KRKK, KRRK, KRKF, RKKR, RRRR, RBRB, BRBR, HRHR, RHRH, HBHB, BHBEH,
KGKK, KKGK, HBHBH, RBHBH, BRBRB, HBRBH, BHRHR, BRHRH, HBKBH, RRRRR,
KKKKK, KKKRK, RKKKK, KRKKK, KKRKK, KKKKR, KKFRK, KBKBK, KRKIL,
RBFBR, RBRER, REHBR, RFRRF, RIRRI, RKKKKG, KRKKKG, KKRKKG, KKKKRG,
KKKRKG, RKKKKB, KRKKKB, KKRKKB, KKKKRE, KKKRKY, RRRRRR, HHHHHH,
RHRHRH HRHRHR, KRKKKP, PKKKRK, KRKRKR, RKRKRK, RBRBRB, RBRRBR,

TEY
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KBKBEB, PKKKREY, PGKKRKY, PKGKREY, PKKGRKY, PKEKKGKY, PKKKRGY or
PKKKRKG, wherein B is beta-alanine. The EP can consist of PKKKRKY. The EP can consist
of RR, RRR, RHR, RBR, RBRBR, RBRRBR, RBGRBR, RBRGBR, RBRRBG, RBHBR, or
HBRBH, wherem B is beta-alanine. The amino acids in the EP can have D or L steregchemistry.
[8361] The EP can consist of kk, kr, rr, vk, rf, hh, bk, hr, th, kkk kfk, kgk, kbk, kbr, kek, ker, rkie
rer, thr, 1rv, fre, ofr, rbr, kkhy kbl hide her, by hbr, hbh, hhh, bhbh, pldde khikk kichk, kkkh,
khikh, hkhk, kkld klak, kekk, kerk, kekf, tkke, ooee, rbrb, brbr, hrbr, rhrh, hbhb, bhbh, keld kkgk,
hbhbh, rbhbh, brbrb, hbrbh, bhrhe, brhwh, hbkbh, reeer, kkkkk kkkele sk krkkk, kkrkk, kkkkr,
kikirk, kbkbk, krkal, rbfbr, rbrbr, rbhbr, rfief) riery, rkkkkg, kelkkg, kiekkg, kkkkrg, rkkkkb,

10 kekkich, klakkb, kkkkeb, kidkrloy, rrerrr, hhhhhh, rhrirh, hrhehe, ckldep, plkkak, krkekr, rorkak,
rbrbrb, rbrrbr, kbkbkh, pkkkrky, pgkkrky, pkglrly, pkkerkv, pkkkgkv, pkkkrgv or pklkrke.
{03621 The EP can comprise KK, KR, RR, RK, RF, KKK, KGK, KFK, KBK, KBR, KRK, KRR,
KKKRK, KBKBK, KKFRK, KRKIL, RFRRF, RIRRI, KKKRKV, PKKKRKY, PGKKRKYVY,

1S PEGKRKVY, PKKGRKY, PKKKGKY, PKEKKRGY or PKKKRKG. The EP can comprise
PKEKRKVY, RR, RRR, RHR, RBR, RBRBR, RBHER, or HBRBH, wherein B is beta-alanine.

(4

[0363] The EP can comprise one or more N™K or NM°R amine acid residues, or a combination
thereof. The notation “N*™® indicates that the anuno acid includes a methyl group on the N atom
of the indicated amino acid. The EP can comprise NV NMR, NV VMR MR gedle 17

20 NMOR NRMER: e [ ARMeR ARAeRL ApMeR - Ao AmMeR \pMeR AMeR o Ao e
N MR NPMOK The EP can consist of NOFRK VMR, poMepr e poMegr. poe 17
N MR e [ ApoR apNofe ApAeR . ApiMefr_ oMoy AmiboR ATMeq . o AnMefe Mo
NS _ e Moy,

[0364] The EP can comprise kk, kr, rr, vk, of, kkk, kgk, kfk, kbk, kbr, kek, krr, ckk, rrr, kkKk,

25 kkek, kekk, keek, kekf) rkke, seer) kgl kgl kkkkk, kkkrk, kbkblk, kkirk, kekal, rfvef] rarr,
kkkrkv, pkkkrkv, pglkekv, pkgkekv, pkkgrky, pkikkgly, pklkkrgv, or pkkkekg The EP can
comprise pkkkrkv, r, rer, thr, thr, rhebr) rbhbr) or hbrbh,

[8365] The EP can consist of KK, KR, RR, RK, RF, KKK, KGK, KFK, KBK, KBR, KRK,
KRR, RKK, RRR, KKKK, KKRK, KRKE, KRRK, KRKF, RKER, RRRR, KGKK, KKGK,

30 KKKKK, KKKRK, KBKBK, KKFRK, KRKIL, RFRRF, RIRRI, KKKRKY, PKKKRKY,

PGKKRKY, PKGKRKY, PKKGRKVY, PKKKGKY, PKKKRGY or PKKKRKG. The EP can
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consist of PKKKRKY, RR, RRR, RHR, RBR, RBRBR, RBHBR, or HBRBH, wherein B 15 beta-
alanine.

[8366] The EP can consist of ki, kr, rr, vk, rf, kkk, kek, kbl kfk kbr, krk, ker, rkk rer) kklde
kkek, krkk, kerk, kekf, rkke, vorr, kgl klglo kkkkk, kkkrk, kbkblk, kkfrk, kelal, rfeef] i,
kikkrkv, pkldoky, pelkrky, pkgkrkv, pkkarky, plkkeky, pkikkrgy, or plikkikg.

{8367} The EP can comprise one of the following sequences: HBH, HBHBH, or HBRBH. The EP
can comprise HHRBFBR. The EP can comprise ong 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, KKKEK, KKKKR, KKKRK, KKKRKG, or
KKRE. The EP can comprise one of the following sequences: KR, KREK, or KRKKK. The EP can
comprise PGKKRKY. The EP can comprise one of the following sequences: PKGKRKY, PKEK,
PKKGRKY, PKKK, PKKKGKY, PKKKRGY, PKKKRKG, PKKRGVY, PKEKRKG, or PKKRKVY.
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
comprise 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 EF can comprise one of the
following sequences: KFK or KRKF. The EP can comprise one of the following sequences:
KKFRK or KREIL. The EP can comprise one of the following sequences: RFRRF or RIRRI The
EP can comprise PKEKKRKY. B is beta-alanine.

[6368] The EP can comprise an anuno acid sequence identified n the art as a nuclear

localization sequence (NLS). The EP can consist of an amino acid sequence identified in the art
as a nuclear localization sequence {NLS). The EP can comprise an NLS comprising the anuno
acid sequence PKIKKRKY. The EP can consist of an NLS comprising the amino acid sequence
PKEKRKYV.

{8369] The EP comprise from 2 to 16, 6 10 9, or 4 to 8 congsecutive amino acid residues. The EP
can comprise between 2 to0 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 residues of an EP may be separated by a

finker, the ¢UPP or a combination thereof, thereby forming a “split” EP.
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[8370] In embodiments, the EEV can be conmjugated to a cargo to form an EEV-cargo conjugate

comprising the structure of Formula (A-1):

Formula {4-1}:
o7

gp-L v ? LW - carge
{CHzhy

oCPP , wherein

EP is a linear exocyclic peptide defined herein;

cCPP 1s a cyclic cell penetrating peptide defined herein;

L' and 17, are, independently, a linker arm;
M indicates D- or L-stereochenustry;
v’ 1s an integer from 1 to 5;

M’ 15 a bonding group defined herein; and

cargo is a peptide, an ohgonucleotide, a srall molecule, or any combinations thereof.

{8371} In embodiments, the compound Formula (A-1} can have a Formula selected from (B-1),

{(BB-1), (C-1), (D-1), (E-1) and (F-1):

Fornuila (B-1):

0
g Hoow AP
H RO RN I
EP—N-(PEG) - "y Y § ----- {PEG)S i
b ) E (:‘}
i?gz}y‘
SORP
Formula (BB-1):
s}
< H H RS o .
EP—N-{PEG)e - \N" N (PEG) i N *irEG)
a Q
{?Hﬁ}y’
cCRP
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Forpda (C-1):

PCT/US2024/042608

&
o ¥ . ;o4 o
54 4 R - . S
ep_H-pecy, - YNJ N (PEG), P (AR K —(RBJ N args
(cH 3» ©
sﬁ??’ (C-1};
Formula {D-1):
M H AR XM -cargo
BP—H- (PEG) \ﬁ f, (AR~ N~ (PEG); g
© ony,
cCPP (D-1);
5 Formuda (5-1}:
# AU N %\f\ KR A - carge
ER N~ (FEG), N\? N {PEG) } X 8
cLEp {E-1); and
Formuda (F-1):
H AN M A X {ABY W carge
EP—N-{PEG), ~ \T-N: N {PEG) *‘ ARl E
© {{;Hﬂy Q
!
HE N
SRR (F-1;

wherein EP, ¢CPP, %', ", N v, 2§

10 herein.

72" T RSOXO KE (AAYW, b, MY, and cargo are as defined

{83721 1o embodiments, the compound Formula {A-1) can have a Formula selected from {G-1),

(H-1), (-1), (3-1), (GF-1), (K-1), (L-1), o (M-1):
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Formula (G-1):

o Q -
i ;

M i3 g i§ :“} AR H
BP N (PEG), Ny T N (PES), Py A TR PEG

o G

,,\;f, W -cargo
1
= Q
cCPP (G-1};
Fornuda (H-1):

G AT .
: o H [ G v s
AR~ N {PEGC Ty eReae

4

b H i i
H PSR PN
EF N PEG) Ty Y

N {PEGL,
& H

{GHazly
5 Forsuda (I-1):

g o . e A
PN £ H H R H ,. \ . T -
i i P, (@A) N (PEG), \\( {8&%, carge

o

ci:-fl?-’?“ ﬁ“U;

Formula {(J-1}:

no9
4 NN .

KBRS gy R W T ORT80

POH i\

o

,.é‘
H A3
EP—N-(FEGIx" "y

o i
{ffﬁz}y‘

cCPP

(-1}

Formula {(J1-1):

EP M- PEGY

a {CHylp

SR

10 {(J3-1);
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Forpdo (K-1):
8

& H i 3
H SN N YEN H o AN M cargo
EP - N-(PEG), - " ¥ N (AA)y ~N-(PEG) Yy g
; 0
{(}Hg}g
cCPP &
Formuda (1-1):
Ry § {li} aagme-
g§} »»»» N i@&@})’ = -\*?\T\M S R {ggg} M\ 2\, o T @3?@3@
O {3
§§3§“’52§y
P
cCPP {L-1}; and
Formula (M-1):
4 O ;
§ ' '! N o ¥
Ep— && {PEG), b \N M. \ﬁ (PEG), } AAAJy -~ X* -8 - carge
© ecE:H?}y ©
cORR OL1);

wherein EP, cCPP, x', ", A, v, 2, 17, 27, 7/, X, K {AA)a’, (AAYY, (AAYD”, a', b/, b”, M, and

cargo are as defined herein.

18373} In embodiments, the compound of Formula {A-1) can have a Formula (R-1) or (B-1):

Formuda (R-1):

’ i O e
gpng{pgﬁ}x,_«,x«“,",\ﬁ,,N 1 g (PEGY § carge
© (cHy °
cCPR (Rel). o
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Formuda (B-1):

R N
H AN A AN XS W cargo
oy - ngg@gﬁ‘ o 3\\[{-& -\?f \Nmépﬁﬁ);: ! \E{ 4]
H H {3
{CHaly
2CPP (B-1);

wherein
%18 an integer from 010 12;
5 7180, 1, 0r 2, wherein §" 18 0 when <" 18 ;
~indicates L- or D-stereochemistry;
v’ 1s an nteger from 1 to 3;
z' is an integer from 0 1o 12;
17180, 1, or 2, wherein j” is 0 when 2" 15 §;
16 X" comprises a hydrophobic component; and
18374} cargo is a peptide, oligonucleotide, 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):

cu 9 .
H (4 A AR M —sarge
EP—N~{PEQ}, - ™ My N REG, A o 8
§ 1 A §
{GHgly
oCPR (®R-1): or
15 Formula (B-1):
O
I H 3 PN N
AN i AN X cargo
EP—N-(PEG)~ ) N PEe) Y ¢
Q
(CHa),
cCPP (B-1):

wherein

x'1s an integer from O to 12;

118 0, 1) or 2, wherein §' 1s 0 when x" is 0;
26~ mdicates D-stereochemisiry;

v’ 18 an integer from 1 to 5§,
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z' 15 an integer from 0 to 12;
17180, 1, 0r 2, wherein } 1s O when 2" is §;
X comprises a hvdrophobic component; and

cargo 18 a peptide, oligonucleotide, a small melecule, or a combination thereof,

(4

wherein EP comprises all D-amino acids; cCPP comprises D-amino acids, achiral amino
acids and AAsc, wherein AAsc is an amino acid side chain and AAsc conjugates cCPP o the
finker.
[8375] In embodiments, the EEV-cargo conjugate has the structure of formuda (A-3}:
Formuda (A4-3):
O

Hf\/ﬂ\

EP—ie

.

N-L%—M'-cargo
H
{(}Hz}y'

NH

10 (A-3)
wherein:
EP 15 a linear exocychic peptide;
L' and L7 are linker arms,

M’ is a bonding group; and

[
(¥4

y' s an integer from 1-5
~ indicates 13- or L- stereochenustry;
Ri, Ry, and Rs can each independently be H or an amino acid residue having a side chain

comprising an aryi or heteroaryl group;
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R4, Rs, Re and Ry are mdependently H or a side cham of an amino acid;

¢ 18 an integer from 1-4;

1 1s an integer from 1-4; and

cargo 1s a pepiide, oligonucleotide, a small molecule, or a combination thereof
8376} In embodiments, the EEV-cargo conjugate of Formula (A-3) has a binker structure of
Formula (B, (BB, (T, (B, (B or (F1).
{83771 In embodiments, the EEV-cargo conjugate of Formula (A-3) has a linker structure of
Formula (G}, (), (57}, GF), (K, (L), or (M),
{8378} In embodiments, the EEV-cargo conjugate of Formula (A-3) has a linker structure of
Formula (R} or (B').

[8379] In embodiments, the EEV-cargo conjugate has the structure of formula (A-3a):

Formula {(4-3a)

M- cargn

{A-3a)
wherein EP, M/, L1, L%, v, n, Ry, Ro, Rs R4, Rs. Rs, and Ry are as defined herein and cargo is a
5 s 2 ? I 5 5 > 2 £l <

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 structure of
Formula (B, (BB, (T, (D), (E7, or (F'}.

{8381} In embodiments, the EEV-carge conjugate of Formula (A-3a} has a linker structure of
Formula (G}, (7}, (8, QF), (K (L), or (M)

{83821 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 (4-35):

H
11

H

{A-3b}
wherein EP, LY L2 M A v/, n,mo’, m”, g, Ri, Ro, Rs,Ra, and Rs are as defined herein and cargo
is a peptide, cligonucleotide, a small molecule, or 2 combination thereof
{8384} In embodiments, the EEV-cargo conjugate of Formula {A-3b} has a linker structure of
Formula (B, (BB, (C), (D), (BN, or (F).
{03851 In embodiments, the FEV-cargo conjugate of Formula {A-3b} has a linker structure of
Formula (G, ({7}, (87}, (0F), (K, (L), or (M)
[0386] 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):

- ORTQHS

(A-3ck

wherein BP, LY L2 M, A v/, o, ', m” Ry, Ry, Rs Ry, and Ry are as defined herein and cargo is a
5 peptide, oligonucleotide, 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}, {C"), (B, (E, or (F'}.
{8389] In embodiments, the EEV-cargo conjugate of Formula (A-3¢) has a linker structure of
Formula (G}, (]}, (57), QF), (K, (L), or (M),

10 [0390] In embodiments, the EEV-cargo conjugate of Formula (A-3c) has a hinker structure of
Formula (R or (B').
[8391] In embodiments, the EEVY can be conjugated to a cargo to form an EEV-cargo conjugate

comprising the structure of Formula (AA-1):
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Formda (A4-1):

\*’ e &2 .............. ms‘ oo &?@Q

{:ﬁ?ﬁ {Ax.A“])

wherein:

c¢CPP 15 a cyclic cell penetrating peptide;

(o4

Ac 1s acetyl;

L7 is a linker arm;

~indicates B~ or D-stereochemistry;
v’ is an integer from 1 to 5;

M' comprises a bonding group; and
P=3

PCT/US2024/042608

10 cargo is a peptide, an oligonucleotide, a small molecule, or any combinations thereof

{03921 In embodiments, the compound Formula {AA-3) can have a Formula selected from (N-1),

(O-1), (P-1), or (Q-1):

Formula (N-1):

0
Nl (AR, KR~ —cargs
Ac” T TN PEG) T Ty
(CHa)y ©
cCPP

15 Formuda (O-1):

w 9 N
s i L (aA), M —cargo
&gﬁ\ﬁ,xxmwgﬁkﬁ§gﬁ % g
[ H 3
{CHajy
cCOP

141
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Formula (P-1):

y © |
i i s
S ) i.“ . e O LRE
éﬂ,jé\?, ‘N”“{P'EGPE"QWT {RARy — X" M -cargo
. H o
{CHghe
GCCH {(P-1}; or
Fornuila (0-1):
N i X
AN UKD R 2
Ac Y “‘g»»{ﬁﬁ;h.mwm;&: \?“Ef Barge
{CHa)y o
i
cOPP )
5

wherein Ac, cCPP, », v/, =, 7, X K’ {AA), b', M, and cargo are as defined herein.
{8393} In embodiments, the EEV-cargo conjugate has the structure of formda (AA-3a}
Formula (A4-3a):

0

H
N~
AT H g“'L2-M'-cargo

{AA-3a},
wherein:
10 Ac is an acety! group

L7 15 a Hnker arm;
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M’ 15 a bonding group;

M indicates L~ or D-stereschemistry;

v’ is an integer from 1-5,

Ry, Ry, and R can each independently be H or an amine acid residue having a side chain

comprising an ary! or heterocaryl group;

Ru Rs R and Ry are independently H or a side chain of an amino acid;

q is an integer from 1-4;

118 an integer from 1-4; and

cargo is a peptide, oligonuclestide, 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}, (0"}, (P"), or (Q").

{8395} In embodiments, the EEV-cargo conjugate has the structure of formula (AA-3b):

Formula (A4-3b).

{A-3b),
wherein Ac, L7, M.y, n, Ry, Ro, Ra Ry, 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 linker structure of
Formula (N}, {07, (P, or (X"},

{83971 In embodiments, the EEV-cargo conjugate has the structure of formula (AA-3¢):

Formula (4A4-3c):

HN (%1
:i Vi o
o N
DML o b
s;«"i\{‘f\\?/’l E HNM%}'«\: L]
NH ;
& '\‘\‘3"’ HN N F{z
N
R “wm Lonw o
v
G \"“‘NS‘*/\ § “2,<\ .-'\,Rﬁ
I SN
N %
- &) ﬁa‘i iy
H{N %
TS
M,
5 {AA-30)

wherein Ac, L2, My, ~ n, m', m'” q, Ry, Ro, Ra, Ry, and Re are as defined herein and cargo is a
peptide, oligonucleotide, a small molecule, or a combmnation thereof.

[6398] In embodiments, the EEV-cargo conjugate of Formula (AA-3¢) has a linker structure of
Formulda (N7}, {Q7), (P}, or {(¥').

10 [0399] In embodiments, the EEV-carge conjugate has the structure of formula (AA-3d):
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Formuda (AA4-3d):

M -cargo

{AA-3d)
wherein Ac, L2 M.y, "~ n, m’, m" Ry, Ry, Ry Ry, and Ry are as defined herein and cargo is a
peptide, oligonucleotide, a small molecule, or a combination thereof.
{8498} In embodiments, the EEV-cargo conjugate of Formula (AA-3d) has a linker structure of
Formula (N}, {07, (P"), or {Q").
{04011 In embodiments, the cargo is an oligonucleotide. In embodiments, the oligonucleotide is
an antisense oligonucleotide. In embodiments, the oligonucleotide is a phosphorodiamidate

morpholino oligonucleotide (PMQO).
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is 0to 10,
H

-~ »‘Nv\\
ar ) F000
0 RaN i 5 j
\} P

{84031 M’ can comprise: -NH-, -C{0)-, -O-

g
§

N & =
if N,
i K
S

i

i N

N .
S N
: H
N {
L
1 S I
b E,y
PENN | 1 &

a9 ; wherein v" 1s an nteger from 1 to 4.
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v, "{TJH

7

{8404} In embodiments, M’ comprises

1s 0 to 10,

, wherein t

[3405] M can comprise -NH-. M’ can comprise -C{{}-. M’ can comprise -O-,

[8486] M’ can comprise a structure selected from:

= NP
L

,and ., wheren R 15 alkyl, alkenvl, alkyoyl, carbocyclyl, or

heterocyclyl,

A
/<E/ /{‘NM
{6407} M comprise a structure selected from: , H . of

O O

. M can comprise W . M’ can comprise .M can

H
&( N
comprise  © .

{8408} M can comprise -C{0}-. M’ can comprise -NH- M' can comprise -O-.

NN

A\ N?;

{3409] M can comprise .M can
o Q
s"“"-{)} . §

i Y
comprise T wherein t'is 0 to 10. M’ can comprise . M can be -O-. M’ can be -
NH- M’ can be -C{0O}-,
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[0410] Provided herein is a compound comprising an EEV conjugated to a cargo through a

{3411} 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 ohigonucieotide cargo. The hinker 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 €0 the free secondary amine of the
morpholino ring of the 3’ terminal nucleotide of a3 PMO. In embodiments, M forms a bond to the
free hydroxyl of the of the 5 terminal nuclestide of an PMO.

18413} In embodiments, the EFEV-cargo conjugate can be selected from:

Ac-PK V-PEG2-K{cyclo[FGFGRGRQD-PEGI2-K{Ac-Bip)-M'-cargo

]
Ae-PKKKRKV-PEG2-K(cyclo[ FGFGRGRQ]-PEGR-K(N3}-M'-cargo
Ac-PKEKRKV-PEG2-K(cyclo[FGFGRGRQ]-PEG12-Nal-M'-cargo

Ac-PKKKRKV-PEG2-K{cyclof FGFGRGRE]-PEG1 2-Bip-M'-cargo

Ac-KKK-PEGZ-K(cyclo] FGFGRGRGQ])-PEGI 2-RK-Nal-M'-cargo

AC-KK-PEG2-K(cyclo[FGFGRGRQ])-PEG1 2-KRK-Nal-M'-cargo

Ac-K-PEG-K{cyclof FGFGRGROQG-PEG »-KKRK-Nal-M'-cargo

Ac-K{cyelo[ FGFGRGROD-PEG »-KKKRK-Nal-M'-cargo

Ac-K(cyclo[FGFGRGROD-KKKREK-PEG:>-Nal-M'-cargo

Ac-KKEK-K{cyclo[FGFGRGRQ)-RK-PEG:>-Nal-M'-cargo

Ac-KKE-K{cvclol FGFGRGRQ]-PEG 1 »-RK -Nal-M'-cargo

Ac-KKE-K{cvclo[ FGFGRGRQ]-PEG p-rk-nal-M'-cargo

Ac-K{cyclof FGFGRGRG])-PEG1 2-kkkrk({ Ac-nal}-M'-cargo
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Ac-K{cyelo] FGEFGRGRQD-PEGo-kkkr-nal-M'-cargo

[8414] In embodiments, the EEV-cargo conjugate can be selected from:

Ac-PKKKRKV-PEG,-K(cyelo[FGFRRRRQ])-PEG1-Nal-M'-cargo
Ac-PKKKRKV-PEG,-K{cyclo[ FGFRRRGQ])-PEG-Nal-M'-cargo

{8413} v embodiments, the EEV-cargo conjugate is selected from:

Ac-PKKKRK V-PEG:-K(cyelo] FGFGRGRQ))-PEG2-Nal-PEG,-Nal-M'-cargo

[8416] In embodiments, the EEV-cargo conjugate 1s selected from:

Ac-plkkrkv-PEG2-I{cycloffGrrreQ])-PEG 2-dNal-M'-cargo
Ac-pkkkrkv-PEGZ2-k{cyveloffGirmrQ13-PEG 2-Nal-M'-cargo

Ac-pkkkrkv-PEGZ-k{cyclo[fffrrorQD-PEGI 2-dNal-M'-cargo

[8417] o embodiments, the EEV-cargo conjugate is selected from:

Ac-pkkkrkv-PEGZ-k{cyclofFGFRRRROD-PEGI 2-dNal-M'-cargo

10 {0418 In embodiments, the EEV-cargo conjugate 15 selected fromu

Ac-pkkkrkv-PEG2-k{cyclo[fGFGrGe(Q])-PEG 2-dNal-M ~cargo

18419} In embodiments, the EEV-cargo conjugate is selected from:

Ac-Pl KG-PEG2-K{cyclo[FGFGRGRQD-PEG1 2-Bip-BRBRB-M'-cargo
Ac-KKERK-PEG2-K{cyclo[FGFGRGRO)-PEGI 2-Bip-BRBRB-M'-cargo
AC-PKEKRKG-PEGZ-K{cyclof FGFGRGRQ]-PEG1 2-Bip-RBRB-M -cargo
Ac-PKKKRKG-PEG2-K{cyclof FGFGRGRE | )-PEG1 2-RB-Bip-RB-M'-cargo
AC-PKKKRKG-PEGZ-K(cyclo[FGFGRGRON-PEGIZ-RBRB-Bip-M'-cargo
AC-PKKKRKG-PEG2-K(cyclo[FGFGRGRO-PEGIZ-BRBR-Bip-M'-cargo

{8426} In embodiments, the EEV-cargo conjugate 15 selected from:

cyclo]FGFGRGRQ]-Lys(Bip-KRKKKP-Ac)-M'-cargo
cyclo] FGFGRGROQ} Ly s( PKKKRE-Bip-Ac)-M'-cargo

[
(o4
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{8421} In embodiments, the EEV-cargo conjugate 1s selected from:

Ac-KKKRK-PEGZ-K(cvelo[FGFGRGRQ]-PEGI 2-Nal-M'-cargo

Ac-PKKKRKVY-PEG2-K(cvclo[ FGFGRGRQD-PEG1 2-Nal-M'-cargo
Ac-PKEKKRKV-PEGZ-E{cyclo[FGFGRGRQ])-PEGE-Nal-M'~cargo
Ac-PKEKRKV-PEGZ-K{cyclo[ FGFGRGRQ])-PEG4-Nal-M'-cargo

10422} In embodiments, the EEV-cargo conjugate is selected from:

Ac-PKEXKRKV-K{cyelo] FGWRGRQ-PEGI2-Nal-M'-cargo

5 {0423} In embodiments, the EEV-cargo conjugate is selected from:

Ac-PKKKRK V-K(cyclo| FIFGRGROQ])-PEG1 2-Nal-M'-cargo

{0424} In embodiments, the EEV-cargo conjugate 1s selected from:

Ac-PKKKRKV-K{cyclo[ FG-Nal-GRGRE-PEG12-Nal-M'-cargo

18425} 1o embodiments, the EEV-cargo conjugate 1s selected from:

Ac-RBRRBR-PEGZ-K{cyclofFIFGRGRQ)-PEGI 2-Nal-M'-cargo
Ac-RBRRBR-PEGZ-K(cyclofFIFRRRR(G)-PEG1 2-Nal-M'-cargo
Ac-RBRRBR-PEG2-K{cyclo[FIFRRr(Q])-PEG12-Nal-M'~-cargo and

10

[8426] 1n embodiments, the EEV-cargo conjugate 1s selected from:

Ac-rbrrbr-PEGZ-K{cvelo[ fGIGrGr(}-PEGT 2-Nal-M'-casgo

{84271 In embodiments, the EEV-cargo conjugate 1s selected from:
Ac-PKKKRKV-PEG,-K(cvelo[FGFRRRRO])-PEG: --Mal-M'-cargo
AC-PKEKKRKY-PEG-K{cyclof FGFRRRGQ-PEG »-Nal-M' ~cargo

15 [0428] In embodiments, the EEV is selected from:
Ac-PEKKREV-PEG;-K{cyclo[ FGFGROGRO-PEG2-Nal-M'~-cargo
Ac-KKKRK-PEG,-K(cyclo[FGFGRGRQ])-PEG, Nal-M'~cargo
Ac-PKEKRKVY-K{cyclo[FGFGRGRQ}-PEG o-Nal-M'-cargo
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Ac-PKEKKRKV-K{(cyclo[FGFGRGRG-PEGs-Nal-M'-cargo
Ac-PKEKRKY-K{cyclo{ FGFGRGRQ)-PEG-Nal-M'-cargo
Ac-KEKKRE-PEG:-K{cyclo[ FGFGRGROD-PEG»-Nal-M'-cargo
Ac-PEKKREV-PEG-K{cyclo[ FGFGRGRO-PEG1z-Nal-M'~cargo
Ac-PKKKRKV-PEG-K(cyclo[FGFGRGRQ])-PEGe-Nal-M'-cargo
Ac-PKKKRKV-PEG-K{cyclof FGFGRGRG-PEGs-Nal-M'-cargo

{84291 In embodiments, the FEV-cargo conjugate is selected from:
Ac-PKKKRKV-K(cvelo[fFRGRQ])-PEG:,-Nal-M'-cargo
Ac-PKKKRKV-K(cyclo[FAFARARGQ])-PEG:,-Nal-M'~cargo
Ac-PKKKRKY-K{cyclolFGFGRG]-PEG»-Nal-M'-cargo
Ac-PKKKRKV-K(cyclo[FGWRGRQ])-PEG:;-Nal-M'-cargo

[

{

Ac-PKEKKRKV-K{(cyclo[FfF GRGRQ])-PEG::-Nal-M'-cargo
Ac-PKEKRKV-K{cyclo[FG-Nal-GRGRQ}-PEG -Nal-M'-cargo

{04381 In embodiments, the FEV-cargo conjugate is:
Ac-pkkkrkv-PEGy-k{cvclo[ fGHrrmrQH-PEG-Nal-M-cargo

{8431} In embodiments, the EEV-cargo conjugate 1s selected from:
Ac-RBRRBR-PEG-E(cyclo[FIFGROGROQ}-PEG1»-Nal-M'-cargo
Ac-RBRRBR-PEG,-K(cyclo[FFFRRRRQ])-PEG:; Nal-M'-cargo
Ac-RBRRBR-PEG-K{cyclo[ FfFRrRrQ}-PEGi»-Nal-M'~cargo and
Ac-tbrrbr-PEG-K{cyclo[fGIGrGr()1-PEG >-Nal-M'-cargo

[8432] In embodiments, the EEV-carge comnjugate 15 selected from:
Ac-pkkkrkv-PEG-k{cy clo[fGfrrrrQ-PEG-dNal-M'~cargo
Ac-pkldekv-PEG,-k(cvelo Q- PEG-dNal-M'-cargo
Ac-plkrkv-PEG: -k(cvclo[ FGFRRRRO-PEG -dNal-M'-cargo and
Ac-pkkkrkv-PEGy-k(cy clo[fGIGrGr3])-PEGiz-dNal-M'-cargo

{8433} 1o emnbodiments, the EEV-cargo conjugate is:
Ac-PKKKRKV-PEG-K{cyclolJFGFGRGRQ])-PEG:2-Bip-M'~cargo

{8434} In embodiments, the EEV-cargo conjugate s
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Ac-PKKKREV-PEG;-K{cyclo[ FGFGRGRO-PEG2-Co-M'-cargo.

[8435] In embodiments, the EEV-cargo conjugate is selected fromy:
Ac-PKKKRKV-PEG,-K(cvelo[FGFGRGROD-PEG-F-M'-cargo
Ac-PKEERKVY-PEG-K{cyclo[ FGFGRGRQD-PEG-W-M'~cargo
Ac-PEKKREV-PEG:-K{cyelo[ FGFGRGROQD-PEG: - Y-M'-cargo
Ac-PEKKRKV-PEG;-K{cyclo FGFGRGROQ-PEG »-V-M'-cargo

[

[

Ac-PKEKRKV-PEG-K{cvclo[ FGRGRGROD-PEG--M'-cargo
Ac-PKKKRKY-PEG-K(cyclo FGFGRGRQD-PEG2-L-M'-cargo and
AC-PEKKREV-PEG:-K{cyclo[FGFGRGRO)-PEG:-H-M'-cargo

[8436] In embodiments, the EEV-cargo conjugate is
AC-PKKKRKV-PEG:-K(cyclo[ FGFGRGRG|)-G-M'-cargo.
{8437} In embodiments, the EEV-cargo conjugate 1s:
Ac-PKEKKRKV-PEG2-K{cyclo[FGFGRGRO]-PEG12-Nal-PEG2-Nal-M" -cargo.
{6438] In embodiments, the EEV-cargo conjugate is selected from:
Ac-KKK-PEG-K{cyclo[FGFGRGROD-PEG-RK-Nal-M'-cargo
Ac-KEK-K{cyclo[FGFGRGRQ}-PEG-RE-Nal-M'-cargo
Ac-KEK-PEG-K{cyclo[Ff-Nal-GrGrQ13-PEG »-RE-Nal-M'-cargo
Ac-KK-PEG-K{cyclo[FGFGRGRQ)-PEG:2-KRK-Nal-M'-cargo
Ac-K-PEG-K{cyclo FGFGRGRQ)-PEG1:-KKRK-Nal-M'-cargo and
Ac-K{cyclo[FGFGRGRQ)-PEG1:-KKKRK-Nal-M'-cargo

[8439] In embodiments, the EEV-cargo conjugate 1s selected fromy:
Ac-KKK-K{cpclo[FGFGRGRON-PEG2~rk-nal-M'-cargo
Ac-KKK-K{cvclo[ FGFGRGROD-PEG s-rk-nal-M'-cargo
Ac-K{cyelo[FGFGRGRO-PEG: -kkkr-val-M'-cargo and
Ac-K{cyelo[FGFGRGROD-PEG »-kkkr-nal-M'-cargo

{8446} [n embodiments, the EEV-cargo conjugate 15 selected from
Ac-PKKKRKG-PEG-K(cyclo[FGFGRGRG])-PEGH-RHRH-Bip-M'-cargo and
Ac-PKREKRKG-PEG,-K{cyclo[ FGFGRGRQD-PEG::-RBRB-Bip-M'-cargo

{8441} In embodiments, the EEV-cargo conjugate 1s selected from
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Ac-PKEKKRKG-PEG,-K{cyclo[FGFGRGRQD-PEG:-BRBR-Bip-M'-cargo and
Ac-PKEKRKG-PEG-K{cyclofFGFGRGRG])-PEG»-BHBH-Bip-M'-cargo

10442} In embodiments, the EEV-cargo conjugate is selected from

A-PEKKREG-PEG;-K{cyclo[FGFGRGRO-PEG:-HRHR-Bip-M'-carge and
Ac-PKEKRK G-PEG-K{cvclo[FGFGRGRON-PEG: :-HBHB-Bip-M'-cargo

{8443} In embodiments, the EEV-cargo conjugate is

AC-PKKKREKG-PEG2-K(cvclo[FGFGRGRGN-PEGI Z-RB-Bip-RB-M'-cargo

[8444] In embodiments, the EEV-cargo conjugate 1s selected from:
Ac-KKK-PEG:-K{cyclo[ FGFGRGRO-RK-PEGy2-Nal-M'-cargo
Ac-KKK-K{cyelo[ FGFGRGROD-RK-PEGy »-Nal-M'-carge and
Ac-K{cyelo[FGFGRGROD-KKERK-PEG-Nal-M'-cargo

{8443} In embodiments, the EEV-cargo conjugate 1s selected from:
Ac-PKEKRKV-PEG-K{cvelo[ FGEFGRGRO-PEGR-K{Ac-Nal}-M'-cargo
Ac-PKKKRKY-PEG-K{(cyclo[FGFGRGROD-PEGH. K(Ac-Bip)-M'-cargo and
Ac-K{cyclo[ FGFGRGRG-PEG-klkdak{ Ac-nal}-M'-cargo

[8446] In embodiments, the EEV-cargo conjugate 1s selected from:
Ac-PKKERKV-PEG;-K{cyclo]FGFGRGROD-PEG-K{(Ac-W)-M'-cargo
Ac-PKKKRKV-PEG:-K{cyclo[FGFGRGROD-PEG-K(Ae-Y)-M'-cargo
Ac-PKKKRKV-PEG-K({cyclo]FGFGRGROD-PEG12-K{Ac-1)-M'-cargo
Ac-PKEKKRKY-PEG-K{cyclo] FGFGRGRQD-PEG2-K{Ac-L)-M'-cargo
Ac-PREKREKV-PEG-K(cyclo]FGFGRGRO-PEG-K{Ac-H)-M'-cargo and
AC-PEKKREV-PEG-K{cyclo[FGFGRGROD-PEGH-K(Ac-F)-M'-cargo

{84471 In embodiments, the EEV-cargo conjugate 1s selected from:

Ac-PKKERKG-PEG-K{cyclo] FGFGRGRG)-PEG12-Bip-BRBRB-M'-cargo
Ac-KKKRK- PEG-KicyclofFGFGRGRQ])- FEG»-Bip-BRBRB-M'-cargo
Ac-PREKRKG- PEG-K{cyclo[FGFGRGRQY)- PEG:>-Bip-RBRB-M'-cargo
Ac-PRKKKREG- PEG-E{cyclo[FGFGRGRQ1)- PEG:»-Bip-BHRHR-M'-cargo and

Ac-PRKKREG- PEG-E{cyclo[ FGFGRGRQ ) PEGH:-Bip-BRHRH-M-cargo
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[0448] In embodiments, the EEV-carge conjugate 15

I AC-PEKKREV-PEG:-K{cyclo[FfFGRGRQ)-PEG-RFQILY-PEGy-M-cargo

{04491 In embodiments, the EEV-cargo conjugate is selected from:

Ac-PEKKRKV-PEG,K{cyelo[FFFGRGRQ])-PEG,-RF-PEG-M'-cargo

Ac-PKEKRKY-PEG-K(cyclo[FGFGRGRO)-PEG-R-PEGu-M'-cargo

Ac-PKKKRKV-PEG-K(cyclo[FGFGRGRQ])-PEG,-F-PEGs-M'-cargo

Ac-PERKKRKV-PEG-K{cyclo[FGFGRGRO-PEG-RRF-PEG:-M'~cargo

AC-PEKKREV-PEG:-K{cyclo[FGFGRGRO)-PEGy-RFR-PEG-M'-cargo

Ac-PKEKRKV-PEG-K{cvclo[FGFGRGRON-PEG-RFRRF-PEG-M ~cargo

E'
L
Ac-PKKKRKVY-PEG-K(cyelo[FGFGRGRQ])-PEG-RGRRG-PEGy-M'-cargo
L
[

Ac-PKEKKRKV-PEG,-K{cyclo[FGFGRGRQN-PEG:-RBRRBR-PEG-M'-cargo

A-PEKKREV-PEG;-K{cyclo[FGFGROGRO-PEG-KKERK-PEG-M'-cargo and

AC-KKKRK-PEG-K{cyclof FGFGRGRON-PEG-RF-PEG-M'-cargo

[8458] In embodiments, the EEV-cargo corjugate is:
Ac-KEKRE-PEG-K{cyclo[FGFGRGRO)-PEG,-RF-PEGy-M'-cargo.

{0451 In embodiments, the EEV-cargo conjugate is selected from:

Ac-PKRKRKV-PEG,-K{eyclo[ FEEGRGROQ])-PEG:-RE-PEG-M'-careo

Ac-PEKKREKV-PEG,K(cvelo[FGFGRGRQ)-PEGsRI-PEGs-M'-cargo and

Ac-KEKRE-PEG,-K{cyclo] FGEGRGRO)-PEG-RF-PEGy-M'-cargo

[8452) In embodiments, the EEV-cargo conjugate is selected from:

Ac-PEKKREV-PEG,-K(cvelo[FFFGRGRQ])-PEGe-RF-PEGA-M'-cargo

Ac-PKEKRKV-PEG-K{cvelofFGFGRGRO)-PEG-RF-PEG4-M'-cargo and

Ac-KKKRK-PEG-K{oyclof FGFGRGRQ)-PEG:-RE-PEG4-M'~cargo

[8453] In embodiments, the EEV-cargo conjugate is:

[ Ac-PKKKRKV-PEG,-K{cyclo[FIFGRGRQ])-PEG,-RF-PEG,-Bip-M'-cargo

{0454 In embodiments, the FEV-cargo conjugate is selected from:

Ac-PKEKKRKV-PEG, K{cyclo[FGFGRGRQ|)-PEG.-RF-PEGy-Bip-M -cargo

Ac-PEKKRKV-PEG,-K(cyclo[FFFGRGRQ])-PEG,-RF-PEG+Bip-M'-cargo and

AC-KEKRE-PEG:-K{cyclof FGFGRGRON-PEG-RE-PEG-Bip-M'-cargo

{8455} In embodiments, the EEV-cargo corjugate is:
Ac-KEKKRE-PEG-K{cyclo[FGFGRGRQ])-PEGs-R-Bip-M'-cargo.

[8436] In embodiments, the EEV-cargo corjugate is:
Ac-PKKERKG-PEG-K{cyclo] FGFGRGRO-PEG1:-RB-Bip-RB-M'-cargo.

{0457} In embodiruents, the EEV-cargo corgugate 15 selected from:

Ac-KEKRE-PEG,-R(KKREK-Ac)-K{cycloFGFGRGRO-PEG,-M'-cargo

Ac-KKKRK-PEG-K{RBRRBR-Ack-RK{oyclol FGFGRGRG-PEG1»-M'~cargo
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Ac-RBRRBR-PEG,-K(KRRKK-Ac)-K(cyclo[ FGFGRGRQ]-PEG:.-M ~cargo and
Ac-KRK-PEG-K(KRK-Ac)-K{cyclo| FGFGRGRQ-PEG,-M'-cargo

{04381 In embodiments, the FEV-cargo conjugate is selected from:

Ac-PEKKRKV-PEG-K{cyclo[ FIFGRGRO]-RE-PEGs-M-cargo and
AC-PEKKREV-PEG:-K{cyclo[FGFGRGRO-RF-PEG-M'-cargo

{04591 In embodiments, the EEV-cargo conjugate is selected from:

AC-PERKKREV-PEG-K{cyelo[FGFGRGROD)-GRE-PEG-M'~cargo and
Ac-PKEKRKY-PEG-K{cyclo[FGFGRGRO)-BRE-PEG-M'-cargo

{8468} In embodiments, the EEV-cargo conjugate 18

I Ac-KKKRK-PEG-K{cyclof FGFGRGRON-GGE-M -cargo |

{0461 In embodiments, the EEV-cargo conjugate is:

Ac-KEKKREK-PEG-K{cyclo[FGFGRGRQ)-GGRRGRRG-M'~cargo.

(4]

{0462 In embodiments, the EEV-cargo conjugate is:
Ac-PKKKRKV-PEG:-K{cyclo[FIFGRGRG])-PEG,-RFQILYBRBRB-M'-cargo.

[6463] In embodiments, the EEV-cargo conjugate is:
Ac-KKKRE-PEG-Kicyclo[FGFGRGRQ])-PEG:-RF-M'-cargo.

10 [0464] In embodiments, the EEV-cargo conjugate 1s:

Ac-PRKKREG- PEG-K{cyclo[FGFGRGRO])- PEGi-RHRHE-Bip-M'-cargo
Ac-PKKKRKG- PEG-K{cyclo[FGFGRGRQ)- PEG»-RBRB-Bip-M'-cargo
Ac-PKKKRKG- PEG-K{cyclo[FGFGRGRQY)- PEG»-BRBR-Bip-M'-cargo
Ac-PKKEKRKG- PEG-K{cyclo[FGFGRGRQY)- PEG-HRHR-Bip-M'-cargo
Ac-PKKERKG- PEG-K{cyclo[FGFGRGRQ)- PEG-HBHB-Bip-M'-cargo and
Ac-PKKKRKG- PEG-K{cyclo[FGFGRGRQ I} PEG-BHBH-Bip-M'-cargo

{08465) In embodiments, the EEV-cargo conjugate 1s:
Ac-PKKEKRKG- PEG-K{cvclo[FGFGRGRQ)- PEG:-RB-Bip-RB-M'-cargo.

{0466 In embodiments, the EEV-cargo comjugate is selected from:
Ac-K{cyclo[ FGFGRGRO-PEG -KKER-K{ Ac-Nal)-M'-cargo

i35 Ac-K{cyclo[FGFGRGRQ)-PEG: »-KER-K{ Ac-Nal-M'~cargo and

Ac-K{cyclo[FGFGRGRQO-PEG-KR-K{Ac-Nal)-M'-cargo.

{0467} In embodiruents, the EEV-cargo corgugate 15 selected from:
Ac-k{cyclo] FGFGRGRQ-PEG - KKER-K{Ac-dNal}-M'~cargo
Ac-K{cvelo[FGFGRGRGD-PEG:H-KER-K{ Ac-dNal-M'~cargo and
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Ac-K{cyclof FGFGRGRQ]-PEG »-KR-K{ Ac-dNal}-M'-cargo.
[8468] In embodiments, the EEV-cargo conjugate is selected fromy:
Ac-K{cyclo] FGFGRGRQD-PEG 2-NMEK - NPR . AWM MR NVOMSK (A 0. Nal)-M -cargo
Ac-K{(cyclo] FGFGRGROQ-PEG) - N K -NYK - NMR-NVMK ( Ae-Nal)-M'-cargo and
Ac-K{cyclof FGFGRGRO-PEG: 2-NMR N MR- VMK (Ac-Naly-M'-cargo.

(4

[8469] In embodiments, the EEV-cargo conjugate is selected fromy:
Ac-K{cyclo] FGFGRGRQD-PEG 2-N K- N K - N N RN MK Ac-d Nal)-M -cargo
Ac-K{eyclol FGFGRGROD-PEG - N K -NYRK N R VMK ( Ac-dNal)-M'-cargo and
Ac-K{cyclof FGFGRGRQ])-PEG1 2-NM R NMRNMK (A e-dNal}-M'-cargo.
10 [0470] In embodiments, the EEV-carge conjugate 1s selected fronu
Ac-K{cvelo[ FGFGRGRO-PEG1-KKKR-M'-cargo
Ac-K{cyclo[ FGFGRGRQD-PEG: 2-KKR-M'-cargo and
Ac-K{cyclo[FGFGRGRO-PEGI2-KR-M'-cargo.
{8471} In embodiments, the EEV-cargo conjugate is selected from:
5 Ac-K{eyclo[FGEGRGRE-PEG -KKER-M'-cargo
Ac-K{cyclo[ FGFGRGRQD-PEG --KKR-M'-cargo and
Ac-K{cyclo[FGFGRGRQN-PEGI2-KR-M'-cargo.
{6472} In embodients, the EEV-cargo conjugate 15 selected from:
Ac-K{cyclo|[ FGFGRGRG]-PEG: - MM )N MK N MK N MR M -cargo
20 Ac-K{cyelo[FGFGRGRQ])-PEG2- NoMe K- NMK VMR M -cargo and
Ac-K{cyclo[FGFGRGROD-PEGI 2-NM K- NMR M -cargo.
{0473} In embodiruents, the EEV-cargo corgugate 15 selected from:
Ac-K{cyclo| FGFGRGRQ)-PEG: - M K NME L NMK MR M- cargo
Ac-K{cyelo[FGFGRGRQD-PEG2- NM KM VMR M -cargo and
25 Ac-K{cyclo]FGFGRGROD-PEGI 2-A MK VMR M -cargo.
[8474] In embodiments, the EEV-carge conjugate 15 selected from:

Ac-K{cyclof FGFGRGRQ])-PEGT 2-KKKR-Nal-M'-cargo
Ac-K{cyclo[FGEGRGROQD-PEG12-KKR-Nal-M'-cargo
Ac-E{cyvclolFGFGRGROD-PEG1-KKR-Nal-M'-cargo
Ac-K{cyelo[FGFGRGRO-PEG12-KR-Nal-M'-cargo and
Ac-K{cvelo] FGFGRGRO)-PEGE2-KKR-Nal-M'-cargo

[8475] In embodiments, the EEV-cargo conjugate is selected from:
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Ac-K{cyclo]FGFGRGRQD-PEG 2-N MR NMR Mg e MeR Nal-M'-cargo
Ac-K{cyelo{ FGFGRGROD-PEG -V KN N RNl -M -cargo
Ac-K{cyclo[FGFGRGRQD-PEGy - N K-NOK-NMR-Nal-M-cargo
Ac-K{cyclolFGFGRGRQD-PEG12-N" K -N“¥R-Nal-M'-cargo and
Ac-K{cyclo]FGFGRGRQ-PEG1 2-N M N MR Ngl-M'-cargo

[8476] In embodiments, the EEV-cargo conjugate is selected from:

Ac-PKKKRKG-PEC-K(cyelo] FGFGRGRQD-PEG:,-Bip-BRBRB-M'-cargo

Ac-KKKRK-PEG-K{cyclof FGFGRGRG]}-PEG12-Bip-BRBRB-M'-cargo
Ac-PREKREG-PEG-K{cyclo[FGFGRGRQ-PEG2-Bip-RBRB-M'~cargo
3-PEG12-RB-Bip-RB-M'-cargo

{ )
Ac-PEKKKREG-PEG-K{cyclo[FGFGRGR(]
Ac-PKKKREG-PEG-K{cyclo[FGFGRGRO-PEG-Bip-BHRHR-M'-cargo
Ac-PKKKRKG-PEG:-K{cyclo[ FGFGRGROD-PEG1-Bip-BRHRH-M'-cargo
{ D
[ D

Ac-PRKEKKRKG-PEG-K{cyclo[FGFGRGRO-PEG:-RHRH-Bip-M'-cargo

Ac-PKKERKG-PEG-K{cyclo[FGFGRGROD-PEG12-RBRB-Bip-M'-cargo

Ac-PKKERKG- PEG-K{eyclo[ FGFGRGRQ})- PEG1-BRBR-Bip-M'-cargo

}- PEGi-HRHR-Bip-M'-cargo

}- PEGi2-HBHB-Bip-M'-cargo and
PEG:2-BHBHE-Bip-M'-cargo

{
Ac-PKKKRKG- PEG2-K{cyclo[FGFGRGRQ
Ac-PKKKRKG- PEG-K{cyclo[FGFGRGRO
Ac-PKKKREG- PEG-K{cyclo[FGFGRGRO

i
i
i
-

{0477} In embodiments, the FEV-cargo conjugate is selected from:

cvelo[FGFGRGR-K(Bip-KRKKKP-Ac)-M'-cargo and
cyclofFGFGRGRO-K(PKKKRK-Bip-Ac)-M'-cargo

[8478] In embodiments, the EEV-cargo conjugate is selected from:
Ac-pkkkrkv-PEG-k({cyclo[fGIGrGrQ)-PEG,-M'-cargo and
Ac-pkkkrkv-PEGy-k{cy clo[fGIGrGrQ)-PEG-M -cargo

[8479] In embodiments, the EEV-cargo conjugate 15 selected from:
AC-KKKRK-PEG2-K{cyclo] FGFGRGRO-PEGZ-RF-PEG4-M'-cargo
Ac-KERK-PEG2Z-K{cyclo[FGFGRGRQ}-PEG2-RF-PEG4-M'~cargo
Ac-KRK-PEG2-K(cyclo[ FGFGRGRG])-PEG2-RF-PEG4-M'-cargo
Ac-REK-PEG2-K{cyclof FGFGRGRQ])-PEG2-RF-PEG4-M'-cargo
Ac-RF-PEG2-K(cyclo] FGFGRGRG-PEG2-RF-PEG4-M'-cargo
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Ac-KKKRK-PEGZ-K{cyclo[ FIFGRGRQ])-PEGS-RF-M'-cargo

Ac-KKKRK-PEG4-K(cyclo[ FIFGRGRQ])-PEGS-RF-M'-cargo

Ac-KEKKRE-PEGS-K{cyclo[FIFGRGR])-PEGE-RF-M'-cargo

A-KERK-PEG2-K{cyclof FIFGRGRG])-PEGR-RF-M'-cargo

Ac-KRK-PEG2-K{cyclo[FfFGRGRQD-PEGE-RF-M'-cargo

Ac-REK-PEGZ-K(cyclo[FFFGRGRQ])-PEGS-RF-M'-cargo

Ac-RF-PEG2-K{cyelof FfFGRGRQ])-PEGE-RF-M'-cargo

{04806} In embodiments, the EEV-cargo conjugate 1s selected from:
Ac-plddalov-PEGo-k{cyclo{fGlrrrQ-PEGi~-dNal-M -cargo
Ac-pkkkrkv-PEG:-k{cyclo] fffrerrQ])-PEG2-dNal-M'~cargo and
Ac-plikkrkv-PEG-k{cyclo{ fGIGrGrQ [ -PEGz-dNal-M -cargo.

{8481} In embodiments, the EEV-cargo conjugate 1s!

Ac-rbribr-PEG-K{cyclo[ fGIGrGrQ} |- PEG-Nal-M -cargo.

{0482} In embodiments, the EEV-cargo conjugate is:

Ac-pkkkrkv-PEG:-k{cyvclo[fGfrrQ])-PEG - Nal-M'-cargo.

(4]

[6483] In embodiments, the EEV-cargo conjugate is selected from:
cyclof FGFGRGRG-K(Bip-KRKKKP-Ac-M'-cargo or
cyclol FGFGRGRO-K(PKKKRK -Bip-Ac)-M'-cargo.

{0484} In embodiments, the EEV-cargo conjugate is selected from:

Ac-KRK-PEG-K(KRK-Ac)-K(cyclo] FGFGRGRQ-PEG:;-M'~cargo

Ac-KRK-PEG-K{KRKIL-Ac)-K{cyclo[FGFGRGRQ-PEG: .-M'-cargo

Ac-KRKIL-PEG,-K(KRK-Ac)-K(cyclo[FGFGRGRO]-PEG, »-M'-cargo

Ac-KRK-PEG-K{KRKF-Ac)-E{cyclo[FGFGRGRQ]-PEG: »-M'~cargo

Ac-KRKF-PEG-K{KRK-Ack-K{cyclo[FGFGRGRQ-PEG-M -cargo

10

[8485] o embodiments, the EEV-cargo conjugate is selected from:

Ac-KKKRK-PEG,-K(KKRKK-Ac)-K{cyclo] FGFGRGRQ]-PEG,-M'-cargo

Ac-KEKKRK-PEG-K(RBRRBR-Ac}-K{cyclo[FGFGRGRQ-PEG: -M'~cargo

Ac-RBRRBR-PEG,-K(KKRKK-Ac)-K{cyclo]FGFGRGRQ]-PEG:»-M'-cargo
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{8486} In embodiments, the EEV-cargo conjugate 1s selected from:
Ac-KKKREK-PEG-K(RFRRF-Ac)-K{cyclolFGFGRGRO]-PEGi>-M-cargo
Ac-RERRF-PEG-K{KERKE-Ac)-K{cyclof FGFGRGRG|-PEG: -M'~cargo

{8487} In embodiments, the EEV-cargo conjugate is selected from:
AC-KKKRK-PEG-B{RIRRI-Ac)-K(cvclo] FGFGRGRQ|-PEG-M'-cargo
Ac-RIRRI-PEG,-K(KKRKK-Ac)-K{cyclo[ FGFGRGRQ]-PEG),-M'~cargo

¥4

{0488} In embodiments, the FEV-cargo conjugate is selected from:

Ac-PKKERKV-PEG-FGF-K{cyclo[RGRGRGRG}-PEG-M -cargo

{0489} In embodiments, the EEV-cargo conjugate is selected from:

AC-PRKKREV-PEG-K{cyclo[RGRGRGRQ-PEGi-dNal-M'-cargo

0490} In embodiments, the EEV-cargo conjugate is selected from:
AC-KKKREK-PEG-K{cyclof FGFGRGR-PEG-RF-PEGs-F-M'~cargo
Ac-KEKRK-PEG,-K{cyclo] FGFGRGRO]-PEG,-RF-PEG;-R-M -cargo

10
18421} In embodiments, the EEV-cargo conjugate is selected from:

Ac-KKKRK-PEG-K{cyclo[ FFFGRGRQ-PEG:-RF-PEGy-F-M'~cargo

{8492} In embodiments, the EEV-cargo conjugate 1s selected from:

Ac-KKKRK-PEG,-K(cyclof FGFRRRRQ}-PEG,-RF-PEGs-F-M'-cargo

e
¥4

{0493} In embodiments, the EEV-cargo conjugate is selected from:

Ac-RF-PEG,-K(cyclo[FGFGRGRQ]-PEG-RF-PEGu-F-M'-cargo

{6494} In embodiments, the EEV-cargo conjugate is selected from:
Ac-KKFRK-PEG:-K{cyclo[FGFGRGRO}-PEG-RF-PEGs-F-M'-cargo
AC-KRE-PEG-K{cyclo[FGFGRGRQ]-PEG:-RF-PEG-F-M -cargo
A-KFK-PEG-K{cyclo[FGFGRGRQ-PEG)-RF-PEGe-F-M'-cargo

{8495} In embodiments, the EEV-cargo conjugate 1s selected from:
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Ac-RF-PEG-K(cvelo[FFFGRGRG-PEG-RF-PEGy-M-cargo

Ac-KEKFREK-PEG-K{cyelo[ FGFGRGROQ-PEG:-RE-PEG-M'-cargo

[8496] In embodiments, the EEV-cargo conjugate 1s selected from:

Ac-KKFRK-PEG-K{cyclof FFFGRGROQJ-PEG-RF-PEG-M'-cargo

Ac-RF-PEG-K{cyclo[FGFGRGRQ]-PEG-RF-PEGy-M'-cargo

{8487} In embodiments, the EEV-cargo conjugate is selected from:

Ac-KKKRK-PEG:-E(cyclofFGRGFGRQ]-PEG,-RF-PEG,-M'-cargo

Ac-KKKRK-PEG,-K(cyclo] FRFRFRFQ]-PEG,-RE-PEG-M'-cargo

Ac-KKKRK-PEG,-K{cyclo[ FGFLRLRQ]-PEG,-RF-PEG-M'~cargo

Ac-KKKRK-PEG:-K{cyclo[ FGF VRVRQ-PEG-RF-PEGs-M ~cargo

{8498} In embodiments, the EEV-cargo conjugate 1s selected from:

Ac-KEKRK-PEG,-K(cyclo[ FFFGRGRQ])-PEG,-KRR-PEG,-M'-cargo

Ac-KKKRK-PEG,-K{cyclo| FFFGRGRQ])-PEG-KKRR-PEGs-M'-cargo

Ac-KKKRK-PEG,-K(cyclo[FIFGRGRO])-PEG,-KKKRR-PEG-M'-cargo

Ac-KKEKRK-PEG:-K{cyclof FfFGRGRO-PEG-KKRK-PEGy-M'~cargo

[

]
Ac-KKKRK-PEG:-K(cyclo[FFFGRGRQ|)-PEG,-KRK-PEGs-M'~cargo

[ Q]
Ac-KKKRK-PEG,-K{cyclo] FIFGRGRQ])-PEG,-KKKRK-PEGs-M'~-cargo

{0499} In embodiments, the EEV-cargo conjugate is selected from:

Ac-KKKRK-PEG,-K(cyclo] FGFGRGRQ])-PEG,-RF-PEGs-M'-cargo

Ac-KERK-PEG-K{cyclolFGFGRGRQD)-PEG-RF-PEG+-M'~cargo

Ac-KRE-PEG-K{cyclo[FGFGRGROQD-PEG,-RF-PEGy-M'-cargo

Ac-RE-PEG-K{cyclo[FGFGRGRQN-PEG,-RF-PEGy-M'-cargo

{0566 In embodiments, the EEV-cargo conjugate is selected from:

Ac-KKRK-PEG,-K(cyclof FGFGRGRO]-PEGe-RF-PEG-M -cargo

Ac-KRK-PEG-K{cyclo[FGFGRGROQN-PEGe-RF-PEGy-M'-cargo

Ac-RE-PEG-K{cyclo[FGFGRGRQ)-PEG:-RF-PEGy-M'-cargo

Ac-RFE-PEG-K{cvelo[FGFGRGRG]-PEGs-RF-PEG-M'-cargo
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{0561} In embodiments, the EEV-cargo conjugate is selected from:
Ac-KKKRK-PEG-Kicyclo[ FIFGRGRO-PEGs-RF-M'-cargo
Ac-KKKRK-PEG-K{cyclof FfFGRGRQ-PEGe-RF-M'-cargo
AC-KEKRK-PEG:-K{cyelof FfFGRGRQ])-PEGe-RF-M'-cargo

0862} In embodiments, the EEV is selected from:
Ac-KKRK-PEG:-K{cyclo[FIFGRGRO-PEG:-RF-M'-cargo
AC-KRK-PEG-K{cyclo[FIFGRGRE-PEGs-RF-M'-cargo
Ac-RK-PEG:-K{cyclo[FIFGRGRQ-PEGy-RF-M'-cargo
Ac-RE-PEG-K{cy clo[ FIFGRGRG]}-PEG-RF-M'-cargo

5 Carge

[8503] The cargo comjugates provided herein compnise a delivery construct and a therapeutic
moiety or therapeutic agent. The therapeuntic moiety may be any suitable therapeuatic moiety for
treating a disease. As used herein, the terms “therapeutic moiety” or “therapeutic agent” refer to
any molecule (e.g., polypeptide, small molecule, ohigonucleotide, geve editing machinery, or
¢ combmation 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 15 3 macromolecule muplicated wn a disease or
pathology. In embodiments, the target molecule 18 a polypeptide or protemn. In embodiments, the
target molecule is an oligonucleotide. In embodiments, the oligonucleotide target comprises DNA.
15  In embodiments, the oligonucleotide target comprises genomic DNA. In embodiments, the
oligonucleotide target comprises RNA. In embodiments, the oligonucleotide target comprises
mRNA. In embodiments, the target molecule 15 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
20 the therapeutic moiety 1o the targel 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 moiety 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 moiety includes one or more

components of gene editing machinery.

Therapeutic Oligonucieotides

{8505} In embodiments, the therapeutic moiety comprises a therapeutic oligonucleotide. In
embodiments, the therapeutic oligonucleotide comprises an antisense oligonuclestide (ASQ). In
embodiments, the therapeutic oligonucleotide comprises siRNA, RNAj, microRNA, antagomir,
an aptamer, a ribozyme, an immunostimulatory oligonuclectide, a decov oligonucleotide, a
supermir, a miRNA mimic, a miRNA inhibitor, or a combination thereof (See, for example, Chery,
3., “RNA therapeutics: RNAI and antisense mechanisms and chinical applications,” Postdoc J, July
2016, 4(73:35-50, and Zhy, et al, “RNA-based therapeutics: an overview and prospectus,: Cell
Death & Disease, 23 July 2022, 12(644) (do1: 10.1038/s41419-022-05075-2).

[8586] In embodiments, therapeutic oligonucleotides are provided that include from about 5 to
about 100 nucleic acids. In embodiments, the therapeutic oligonucieotide 1s from about 5 to about
30, about § to about 40, about 10 to about 30, about 15 to about 30, or about 20 io about 30
nucleotides in length. In embodiments, the therapeutic oligonucleotide includes one or more
modified nucleosides, one or more modified internucleoside linkages, one or more conjugate

groups, of combinations thereof.

Antisense Gligonucieotides (ASQ)

{85071 1o embodiments, the therapeutic oligonucleotide is an antisense ohigonucleotide (ASQ)
directed to a target gene or a target transcript associated with a disease. The ASO may be directed
to and bind to a target nucleotide sequence located within a target gene or a target transcript. In
embodiments, the target nucleotide sequence s within a target gene and/or target transcript
associated with a disease.

[0808] The term “antisense oligonucieotide” refers to an oligonucleotide that 1s at feast partially
complementary to a target sequence within a target polynucleotide. An antisense oligonucieotide
(AS(}) 15 a single stranded molecule that contains DNA, RNA, or combinations or modifications
thereof that are at least partially complementary o a chosen sequence, e g, a target nucleotide
sequence within a target gene or target transcript.

[8509] An ASO may modulate one or more aspects of gene expression and/or protein function via
hybridization of the ASO with a target nucleotide sequence. The ASO may modalate one or more

aspects of gene expression and/or protein function through various mechanisms. For example,
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hybridization of an ASQO 1o a target nucleotide sequence of a target transeript may modulate
splicing of a target transcript such as, for example, via exon skipping; exon inclusion; alternative
splicing; prevent polyadenvlation of the target transcript; increase the target transcript stability;

mduce target transeript degradation; prevent translation of the target transcript; or any combination

(4

thereof. ASQs have been demonstrated to be effeciive and targeted inhibitors of protein synthesis,
and, consequently, can be used to modulate gene expression of a targeted gene.
{8518} 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 ASQO 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 13, 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 35, about 36, about 37, about 38, about
15 39, about 40, about 41, about 42, about 43, about 44, about 45, about 46, about 47, about 48, about
49, or about 50 nucleotides in length. In embodiments, the ASO is about 15 nucleotides in fength.
In embodiments, the ASO is about 16 nucleotides in length. In embodiments, the ASQO is about 17
nucleotides in length. Tn embodiments, the ASO 15 about 18 nucleotides in length. In embodiments,
the ASO 1s about 19 nucleotides in length. Tn embodiments, the ASO 1s about 20 nucleotides
26 length. In embodiments, the ASO 1s about 21 nucleotides in length. In embodiments, the ASO 15
about 22 nucleotides 1n length. In embodiments, the ASO 1s about 23 nucleotides n length. In
embodiments, the ASO 15 about 24 nucleotides n length. In embodiments, the ASQO 15 about 25
nucleotides in length. In embodiments, the ASQO 15 about 26 nucleotides in length. In embodiments,
the ASO 13 about 27 nucleotides 1o length. In emboduments, the ASO 5 about 28 nucleotides
25 length. In embodiments, the ASC 15 about 29 nucleotides in length. In embodiments, the ASQO 18
about 30 nuclectides n length.
[8511] In embodiments, the AST may be less than about 100 percent complementary to a target
nucleotide sequence. As used herein, the term “percent complementarity” refers to the number of
nuclechases of an ASQ that have nuclechase complementarity with a corresponding nucleobase
30 oftarget nuclestide sequence by the total length {(number of nucleobases} of the ASO. One skilled

m the art recognizes that the inclusion of mismatches 1s possible without eliminating the activity
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of the antisense compound. In embodiments, the ASOs contaim 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
80%, at least about 85%, at least about 90%, at least about 95%, at least about 96%, at least about

97%, at least about 98%, at least about 99%, about 100%, or 100% complementary to a target

(4

nucleic acid. Percent complementarity of an ohigonucleotide is calculated by dividing the number
of complementary nucleobases by the total number of nucleobases of the oligonucleotide. Percent
complementarity of a region of an oligonucleotide s calculated by dividing the number of
complementary nucleobases in the region by the total number of nucleobases region.
{85121 In embodiments, incorporation of nucleotide affinity modifications allows for a greater
10 number of mismaiches compared to an unmodified compound. Similarly, certain oligonuciectide
sequences may be more tolerant to mismatches than other oligonucleotide sequences. One of
ordinary skill m the art 1s capable of determining an appropriate number of mismatches between a
an ASQO and a target nuclectide sequence, such as by determining meling temperature {Tm). Tm
or change it Tm {ATm) can be calculated by techniques that are familiar to one of ordinary skill
1S in the art. For example, techniques described in Freter et al (Nucleic Acids Research, 1997, 25,
22 4429-4443) allow one of ordinary skill in the art to evaluate nucleotide modifications for their
ability to increase the melting temperature of an RNADNA duplex.
Therapeutic oligonucleatides design
{03513} Design of a therapeutic ohigonucleotides {e.¢.. an ASO) will depend upon the target gene.
20 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 farget nucleotide sequence 15 wdentified. Tn
embodiments, the target gene 1s a gene associated with a disease.
[0514] 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 m antisense
activity. For example, a therapeutic oligonucleotide can be designed that inhibits expression of a
target gene. Methods for designing, synthesizing, and screening therapeutic nuclectides for
aniisense activity against a preselecied target nucleic acid and/or target gene can be found, for
example i "Antisense Drug Technology, Principles, Strategies, and Applications” Edited by
30 Stanley T. Crooke, CRC Press, Boca Raton, Flonda, which 1s incorporated by reference in its

entirety for any purpose.
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{85158} The efficacy of a therapeutic oligonucleotide {e.g , an ASO) may be assessed by evaluating
the antisense activity effected by their administration. As used heremn, 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 deteciion and/or measuring may be direct

(4

or indirect. In embodiments, antisense activity 1s assessed by detecting and or measuring the
amount of target protein n a cell or population of cells before and after admunisiration of the
therapeutic ohigonuclentide to the cell or population of cells. In embodiments, antisense activity 1s
assessed by detecting and/or measuring the amount of target transcript in a cell or population of
cells.
10 Therapeutic Ofigonucleotides Structure
{8516} Therapeutic oligonucleotides comprise nucleosides linked through internucleoside
finkages. Nucleosides include a pentose sugar {e.g., ribose or deoxyribose) and a nitrogenous base
(nucleobase or simply base) covalently attached to sugar. The naturally occurring (traditional}
bases found in DNA and/or RNA are adenine (A}, guanine (G}, thymine (T}, cytosine (C), and
1S wractl {(U). The natorally occurring {traditional) sugars found in DNA and/or RNA deoxvribose
(DNA} and ribose (RNA) A naturally occurring (traditionaly nucleoside linkage is a
phosphodiester bond. In embodiments, the therapeutic cligonucieotides may have all natural
sugars, natural bases, and natural mternucleoside linkages.
{85171 Chemically modified nucleosides are routinely used for incorporation into therapeutic
26 ohigonucleotides to enhance one or more properties, such as nuclease resistance, pharmacokinetics,
or affinity for a target gene or target transcript. Non-hnuting exaroples of nucleosides are provided
m 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 oligonucieotide has one or more modified sugars. In
25  embodiments, a therapeutic oligonucleotide has one or more modified bases. In embodiments, a
therapeutic oligonucleotide has one or more modified internucleoside linkages.
{8518} In general, a nucleobase 13 any group that contams one or more atoms or groups of atoms
capable of hydrogen bonding to a base of another nucleic acid. In addition to natural nucleobases,
many modified nucleobases or nucleobase mumetics known to 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 fairly similar i structure
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to the parent nucleobase, such as for example a 7-deaza purine, a 5-methyl cytosine, or a G-clamp,
whereas a nucleobase mumetic generally includes more complicated structures, such as for
example a tricyclic phenoxarzine nucleobase mimetic. Methods for preparation of the above noted

modified nucleobases are well known to those skilled 1n the art.

(4

85191 In embodiments, a therapeutic oligonucieotide includes one or more nucleosides having a
modified sugar moiety. In embodiments, the furanosyl sugar ring of a natural nucleoside can be
modified. A furanosyl sugar ring may be modified in any suitable manner, ncluding, but not
fimited to, addition of a substituent group, bridging of two non-geminal ring atoms o form a
bicyclic nucleic acid (BNA} and substitution of an atom or group such as -S-, -N(R}- or -C{R1}{R2)
19 for the ring oxygen at the 4'-posttion. Modified sugar moieties are well known and can be used to
alter, typically increase, the affinity of the antisense compound for its target and/or increase
nuclease resistance. A representative list of modified sugars includes, but is not limited to, non-
bicyclic substituted sugars, especially non-bicyclic 2'-substituted sugars having a 2'-F, 2-QCH3
or a 2'-Q{CH2)2-OCH3 substituent group; and 4'-thio modified sugars. Sugars can also be replaced

IS with a sugar miroetic group, for example, a morpholine ring

T

a methylenemorpholine ring, among
others.
{85281 1n embodiments, a therapeuiic 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-amuno-LNA (4-(CH2)}-NR-2' bridge), ENA {(4-(CH2)2-0-2' bridge), 4'-(CHZ)3-2'
20 bridged BNA, 4-{CH2CH(CH3)-2' bridged BNA" ¢t (4'-(CH{CH3)-0-2' bridge), and cMOE
BNAs (4-(CH{(CHZOCH3)-0-2' bridge).
[8521] In ervbodiments, a therapeutic oligonucleotide may include one or more locked nucleic
acids" (LNAs) m which the 2'-hydroxyl group of the ribosyi sugar ring 15 linked to the 4' carbon
atom of the sugar ring thereby forming a 2'-C,4'-C-oxymethylene linkage to form the bicyclic sugar
25  moiety. The synthesis and preparation of the LNA monomers adenine, cytosine, guanine, 5-
methyl-cytosine, thymine and wraci, along with their oligomerization, and nucleic acid recognition
properties have been described (Koshkin et al, Tetrahedron, 1998, 54, 3607-3630}) LNAs and
preparation thereof are also described in WG 98/39352 and W 99/14226.
{85221 Internucleoside linking groups fink the nucleosides or otherwise modified monomer units
30 of an oligonucleotide 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 lmmited to, phosphodiesters, phosphotriesters,
methylphosphonates,  phosphoramidate,  phosphorodiamidate,  and  phosphorothioates.
Representative non-phosphorus containing internucleoside linking groups include, but are not
Hmited to, methylenemethyhmino  (-CH2-N(CH3)}-0O-CH2-},  thiodiester  {~O-C(0})-5-),
thionocarbamate (-O-C(O}NH}-S-); siloxane (-G-Si(H)2-0-}; and N N'-dimethylhydrazine (-

(4

CH2-N{CH3}-N(CH3)-). Therapeutic oligonuclectides having non-phosphorus mternucleoside
finking groups are referred to as oligonucleosides. Modified internucleoside linkages, compared
to natural phosphodiester linkages, can be used o alter, typically increase, nuclease resistance of
the therapeutic oligonucleotides. Internuclesside linkages having a chiral atom can be prepared
10 racemic, chiral, or as a mixiure. Representative chiral internucleoside linkages include, but are not
limited to, alkviphosphonates and phosphorothioates. Methods of preparation of phosphorous-
containing and non-phosphorous-containing linkages are well known to those skilled in the art.
85231 In embodiments, a phosphate group can be linked to the 2', 3' or 5' {(or &/, for a 6 membered
ring, such as a methylenemorpholine ring) hydroxyl moiety of the sugar {or sugar mimetic). In
1S 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
finkage or backbone of RNA and DNA 15 a 3' to §' phosphodiester linkage. In embodiments, the
oligonucleotide is a phosphorodiamidate morpholine oligomer (PMO) comprising a backbone of
24 methylenemorpholine rings linked through phosphorodiantidate internucleoside linkages.
{85241 PMOs are vocharged nuclewc acid analogs bind to target nucleic acid through base paring,
PMOs that bind to mRNA may block interaction of proteins to the mRNA through steric blockade
{See, e.g., Nan and Zhang, Front. Microbiol 20 Aprd 2019 {do1.org/10.3385/mich. 2018.00750)).
As uncharged, or net neutral charged, oligonucleotides, PMOs are particularly effective for
25  ntracellular delivery with a delivery construct.
{85258} 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 stereochemistry, as (R} or {8); o or §; or as (2} or (L). Included in
the antisense compounds provided herein are all such possible 1somers, as well as their racemic

30 and optically pure forms.
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[0526] In embodiments, therapeutic ohigonucleotides are modified by covalent attachment of one
or more conjugate groups. In general, compugate groups modify one or more properties of the
attached therapevtic coligonucleotides including but not himited to pharmacodynamic,
pharmacokinetic, binding, absorption, cellolar distribution, ceilular uptake, charge and clearance.
Conjugate groups are routinely used in the chenucal arts and are linked directly or via a bonding
group to a parent compound such as a therapeutic oligonucleotides. Conjugate groups include
without hmitation, intercalators, reporter molecules, polvamines, polyamides, polyethyiene
glycols, thioethers, polyethers, cholesterols, thiocholesterols, cholic acid moieties, folate, lipids,
phospholipids, biotin, phenazine, phenanthridine, anthraquinone, adamantane, acridine,
fluoresceins, thodamines, coumarins and dyes. In embodiments, the conjugate group s a
polvethylene glycol (PEG), and the PEG is comjugated to either the therapeutic oligonucleotide, a

linker, an EP, or the cyclic peptide.

Gene-bditing Machinery

{6527 In embodiments, the therapeutic moiety comprises one or more component of gene-editing
machinery. As uvsed 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.

{85281 The gene editing machinery may be used to repair a mutated gene or to introduce a mutation
mto a gene. The gene may be a gene associated with a disease.

{85297 1o emnbodiments, a linker conjugates the delivery construct to the one or more components
of gene-editing machinery. Any hinker described n this disclosure or that ts known to a person of
skill i the art may be utilized.

gRNA

{85341 1o embodiments, the therapeutic moiety includes a guide RNA {gRNA). A gRNA targets a
gsenomic loct in a prokaryotic or eukaryotic cell.

[8531] In embodiments, the gRNA is a single~-molecule guide RNA {sgRNA). A sgRNA includes
a spacer sequence and a scaffold sequence. A spacer sequence 1s a short nucleie acid sequence
used to target a nuclease {e.g., a Cas9 nuclease) to a specific nucleotide region of miterest (e.g., a
genomic DNA sequence to be cleaved). In embodiments, the spacer may be about 17-24 bases in

length, such as about 20 bases in length.
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[0532] In embodiments, the spacer targets a site that immediately precedes a 5 protospacer
adjacent motif (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 inn Table 2 below,
wherein N refers to any nucleic acid, Rrefers to A or G, Yrefers to Cor T, W refers to A or T,

and Vrwefersto Aor Cor (&

Table 2. Nucleases and PAM sequences

PAM sequence (5" to 3') Nuclease Isolated from

NGG SpCas® Streptococcus pyogenes
NGRRT or NGRRN SaCas9 Staphylococcus aureus
NNNNGATT Nmelas9 Neisseria meningitidis
NNNNRYAC CiCas9 Campylobacter jejun
NNAGAAW StCas9 Streptococcus thermophiles
TTTV LbCpfl Lachnospiraceae bacterium
TTTV AsCpfl Acidaminococcus sp.

[65833] In embodiments, a spacer may target a sequence of a marmmalian gene, such as a human
gene. In embodiments, the spacer may target a mutant gene. In embodiments, the spacer may target
a coding sequence. In embodiments, the spacer may target an exomc sequence. In embodiments,
the spacer may target a polyadenylation site (PS}. In embodiments, the spacer may target a
sequence element of 3 PS. In embodiments, the spacer may target a polyadenylation signal (PAS),
an intervening sequence {(IS), a cleavage stte (CS), a downstream element (DES), or a portion or
combination thereof. In embodiments, a spacer may target a splicing element (SE) or a cis-splicing
regulatory element (SRE).

{85341 The scaffold sequence is 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 5Gto about
100 nucleotides in length.

{8535} In embodiments, the gRNA is single giide RNA molecule comprising the spacer and the
scaffold. In embodiments, the gRNA comprises two molecules that hybridize to form the gRNA.

An example of a gRNA that includes two molecules is a gRNA comprising a orRNA and
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tracrRNA. In embodiments, the gRNA or one or more components thersof may forther include a
poly{A} tail.
{85361 In embodiments, a compound that includes a CPP 15 conjugated to a nucleic acid that

meludes a gRNA or a component thereof. In embodiments, the nucleie acid includes about 1, about

(4

2, about 3, about 4, about 5, about 6, about 7, about 8, about 9, about 10, about 11, about 12, about

13, about 14, about 135, about 16, about 17, about 18, about 19, or about 20 gRNAs or components

thereof. In embodiments, the gRNAs recognize the same target. In embodiments, the gRNAs

recognize different targets.

{85371 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 moiety includes a nuclease. In embodiments, the nuclease
isa Type L, Type V-A, Type V-8, Type VC, Type V-U, Type VI-B nuclease. In embodiments,

1S the nuclease is a transcription, activator-like effector nuclease {(TALEN), a meganuclease, or a
zine-finger nuclease or a modified form or variant thereof. In embodiments, the nuclease is a Cas9,
Casl2a (Cpfl), CasiZb, CasllZec, Tnp-B like, Casi3a (Clc2), Casl3b, 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 [0839] Inembodiments, the delivery counstruct 15 conjugated to a nucleic acid encoding a nuclease.
In embodiments, the nucleic acid encoding a nuclease includes a sequence encoding a promoter,
wheretn 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 1s 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 motety.

{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 {0 a cell. In embodiments, a
30 composition that includes: {8} a cargo conjugate comprising a delivery construct conjugated to a

nuclease and (b} an gRNA 15 delivered to a cell. In embodiments, a composiiion that includes: (a)
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a first cargo conjugate comprising a first delivery construct conjugated to a gRNA and (b} a second
cargo conjugate comprising a second delivery construct conjugated to a nuclease 15 delivered to a
cell. In embodimenis, the first delivery construct and the second delivery construct are the same.
In embodiments, the first delivery construct and the second delivery consiruct are different.
85421 In embodiments, a carge 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 gRNA. In embodiments, the nucleic acid encoding a nuclease and a gRNA
inchudes 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 @, about 10, about 11, about 12, about 13, about 14,
about 15, 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 Infubitors

{6543] In embodiments, the therapeutic moiety includes a nuclease inhibitor. A limitation of gene
editing 15 potential off-target editing. The delivery of a nuclease inhibitor may limit off-target
editing. To embodiments, the nuclease mhibitor i3 a polvpeptide, polynucleotide, or sroall

molscule.

Therapeutic polvpeptides

[8544] In embodiments, the therapeutic moiety includes a therapeutic polypeptide. In
embodiuents, the therapeutic polypeptide mcludes a peptide inhibitor. In embodiments, the
peptide inhibitor mhibits a protein associated with a disease. In embodiments, the therapeutic
polypeptide mcludes a peptide replacement therapy to functionally replace an aberrantly expressed
protein associated with a disease.

[0545] 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 includes 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 includes an antibody or an antigen-binding
fragment. Antibodies and antigen-binding fragments can be derived from any suitable source,

meluding human, mouse, camelid {e.g., camel, alpaca, Uama}, rat, ungulates, or non-human

(4

primates {e.g., monkey, rhesus macaque}.
{8547} The term “antibody” includes intact polyclonal or monoclonal antibodies and antigen-
binding fragments thereof. For example, a native immumoglobulin 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
mcludes 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
immunoglobulin protein or polypeptide.
[0348) In embodiments, the therapeutic moiety 15 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 moiety is 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
(2014), 20(6):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 chain (VH) and/or a vanable hight chain
20 (VL) sequence from an antibody that specifically binds to the target protein. 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 protem s
a portion of a full-length antibody, such as Fab, F(ab’)2, Falb’, Fv fragments, mubodigs,
diabodies, single domam antibody {dAb), single-chain vanable fragments (scl'v), 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.
[8549] In embodiments, the therapeutic motety wncludes a bispecific antibody. Bispecific
anttbodies (BsAbs) are antibodies that can simultaneously bind two separate and unigue antigens
30 (or different epitopes of the same antigen). In embodiments, the therapeutic moiety includes a

bispecific antibody that can simultaneously bind to a target protein associated with a disease and
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another target proten. Noon-lumiting examples include scFv (single-chain variable fragment), BsDb
{bispecific diabody}, scBsDb (single-chain bispecific diabody}, scBsTaFv (single-chain bispecific
tandem variable domain), DNL~(Fab}3 {dock-and-lock trivalent Fab), sdAb (simngle-domain

anttbody), and BssdAb (bispecific smgle-domain antibody).

(4

{85581 BsAbs with an Fe region are useful for carrving out Fe mediated effector functions such as
antibody-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 better solid-tumor penstration rates. BsAb fragments do
19 notrequire glycosylation, and they may be produced in bacterial cells. The size, valency, flexibilty
and half-life of BsAbs to suit the application.
{6551 In embodiments, the therapeutic motety includes a “diabody.” The term diabody refers to
a bispecific 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
IS domains on the same chain, thereby forcing the domains to parr with complementary domains 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.
{85521 In embodiments, the therapeutic moiety includes a “panobody” or a “single domamn
2G 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 domain
comprising one variable domain (VH) of a heavy-chain antibody. In embodiments, the varable
chain 1s the VHH of a camelid single chan antibody.
[65853] In embodiments, the therapeutic motety includes a minbody.
25 [0554] In embodiments, the therapeutic moiety 1s an antibody mumetic. 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
kD {compared to the molar mass of antibodies at ~156 kDa.}. Examples of antibody mimetics

30 fynomers Kuniiz domain peptides and monobodies.

173



(4

15

&3

Ly

WO 2025/038902 PCT/US2024/042608

Other Peptides

[B555] In embodiments, the therapeutic molety inchudes 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 acirvity of a target protein. In embodiments, the peptide 15 configured
to inhibit protein-protein interaction {PPL). Protemn-protein interactions (PPls} are important in
many biochemical processes, including transeription of nucleic acid and various post-translational
modifications of translated proteins. PPIs can be expermmentally determined by biophysical
techniques such as X-ray crystallography, NMR spectroscopy, surface plasma resonance (SPR},
big-layer interferometry (BLI), isothermal tiiration calorimetry ({TC), radio-ligand binding,
spectrophotometric assays and fluorescence spectroscopy. Peptides that inhibit protein-protein
mteraction can be referred to as peptide inhibitors.

{6556] In embodiments, the therapeutic motety includes a peptide inhibttor. In embodiments, the
peptide inhibitor includes from about 5 to about 100 amino acids, from about 3 to about 30 amino
acids; from about 15 to about 30 amino acids; or from about 20 to about 40 amine acids. In
ernbodiments, the peptide inhibitor includes one or more chemical modifications, for example, to
reduce proteolytic degradation and/or to tmprove inn vivo half-life. In embodiments, the peptide
mhibitor includes one or more synthetic amino acids and/or a backbone modification. In
embodiments, the peptide inhibitor has an o-helical structure.

{8557} In embodiments, the peptide inhibitor 15 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 Molecules

[8558] 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 miracellular compartment

of a cell when delivered by itself (not conjugated t¢ a delivery construct).
Metheds of Making

{85591 The compounds described herein can be prepared 1n a variety of ways known to one skilled
m 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 skilted in the art. Methods of making the compounds prepared herem are
essentially as disclosed m WO 2022/213118, entitled “CYCLIC CELL PENETRATING
PEPTIDES”, and m WO 2023/205451, entitled “CYCLIC PEPTIDES FOR DELIVERING

(4

THERAPEUTICS” the disclosures of which are hereby incorporated by reference in their

entireties.

{8568} 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.

19 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, 20006, which is incorporated herein by reference in iis entirety.

IS [8561] The starting materials and reagents used 1n preparing the disclosed compounds and
compositions are either available from commercial suppliers such as Aldrich Chemical Co,
(Milwaukee, W}, Acros Organics (Morris Plaing, NJ), Fisher Scientific (Pittsburgh, PA), Sigma
{5t. Lows, MO), Pfizer (New York, NY), GlaxoSmuthKline (Raleigh, NC), Merck (Whitehouse
Station, NI}, Johnson & Johnson (New Brunswick, NJ), Aventis (Bridgewater, NJ), Astrafeneca

20 {(Wimington, DE), Novartis (Basel, Switzerland), Wyeth (Madison, NI}, Brstol-Myers-Squibb
(New York, NY), Roche (Basel, Switzerland), Lilly (Indianapolis, IN), Abbott {Abbott Park, 1L},
Schering Plough (Kenitworth, NI}, or Boehtinger Togelheim (Ingetheim, Germany), or are
prepared by methods known to those skilled in the art following procedures set forth in
references such as Fieser and Fieser’s Reagents for Organic Synthesis, Volumes 1-17 {John

25 Witley 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 (VCH Publishers Inc., 1989),

Other matenials, such as the pharmaceutical carriers disclosed herein can be obtained from

20 commercial sources.
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[0562] Reactions fo produce the compounds described herein can be carried out in solvents,
which can be selected by one of skill in the art of organic synthesis. Solvents can be sobstantially
nonreactive with the starting materials {reactants), the intermediates, or products under the
conditions at which the reactions are carried out, i.e., teraperature and pressure. Reactions can be
carried out in one solvent or a muxture of more than one solvent. Product or intermediate
formation can be monitored according 1o any suitable method known in the art. For example,
product formation can be monitored by spectroscopic means, such as nuclear magnetic resonance
spectroscopy (e.g., 'H or PC) infrared spectroscopy, spectrophotometry {e.g., UV-visible), or
mass spectrometry, or by chromatography such as high performance liquid chromatography
(HPLC) or thin layer chromatography.

[8563] The disclosed compounds can be prepared by solid phase peptide synthesis wherein the
amino acid o-N-terminal is protected by an acid or base protecting eroup. 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
of the chiral centers contained therein. Suitable protecting groups are 9-
fluorenylmethyloxycarbonyl (Fmoe), t-butyloxvearbonyl (Bec), benzyloxyearbonyl {Chz),
biphenylisopropyloxycarbonyl, t-amyloxycarbonyl, isobornyloxycarbonyl, o a-dimethyl-3,5-
dimethoxybenzyloxycarbouyl, o-nitrophenyisulfenvl, 2-cyano-t-butyloxycarbonyl, and the like,
The 9-fluorenyimethyloxycarbonyl (Fmoc) protecting group is particularly preferred for the
synthesis of the disclosed compounds. Other preferred side chain protecting groups are, for side
chain amino groups like lysine and arginine, 2,2,5,7,8-pentarnethylchroman-o-sulfonyl {pmc),
nitro, p-toluenesulfonyl, 4-methoxybenzene- sulfonyl, Chz, Boc, and adamantyloxycarbonyl; for
tyrosine, benzyl, o-bromobenzyloxy-carbonyl, 2,6-dichlorobenzyl, 1sopropyl, t-butvl {+-Bu),
cyclohexyl, cvclopentyl and acetyl (Ac); for senine, t-butyl, benzy] and tetrahydropyranyl; for
histidine, trityl, benzyl, Chz, p-toluenesulfonyi and 2, 4-dinttrophenyl; for tryptophan, formyl; for
asparticacid and glutamic acid, benzyl and t-butyl and for cysteine, triphenylmethyl (trityl). In
the solid phase peptide synthesis method, the o-C-terminal amino acid 15 attached 10 a suitable
solid support or resin. Suitable solid supports useful for the above synthesis are those matersals
which are mert to the reagents and reaction conditions of the stepwise condensation-deprotection
reactions, as well as being insoluble in the media used. Solid supports for synthesis of a-C-

terminal carboxy peptides is 4-hyvdroxymethylphenoxymethyi-copoly(styrene-1%
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divinyibenzene) or 4-{2', 4'-dimethoxyphenyi-Fmoc-aminomethyphenoxyacetamidoethyl resin
avatlable from Applied Biosystems {(Foster City, Calif ). The a-Coterminal aming acid is coupled
to the resin by means of N, N'-dicyclohexylcarbodumide (DCC), N N'-diisopropylcarbodiimide
{DIC) or O-benzotriazol-1-yI-N,N,N', N'-tetramethyloromumhexaftuorophosphate (HBTL), with
or without 4-dimethylaminopyridine (BMAP), 1-hvdroxybenzotriazole (HOBT), benzotriazol-1-
yloxy-tris{dimethyiaminojphosphoniomhexafluorophosphate (BOP) or bis{Z-oxo-3-
oxazolidhnyl}phosphine chloride (BOPCH), mediated coupling for from about 1 to about 24 hours
at a temperature of between 10°C and 50°C in a solvent such as dichloromethang or DMF. When
the solid support is 4-(2',4"-dimethoxyphenyl-Fmoc-aminomethy Dphenoxy-acetamidoethyl resin,
the Fmoc group is cleaved with a secondary amine, preferably piperidine, prior to coupling with
the a-C-terminal amino acid as described above One method for coupling to the deprotected 4
{2',4'-dimethoxyphenyl-Fmoc-aminomethy Dphenoxy-acetamidoethy! resin 15 O-benzotriazol-1-
vi-N N, N' N'-tetramethyluroniumhexafluorophosphate (HBTU, 1 equiv.) and 1-
hydroxybenzotriazole (HOBT, 1 equiv.) in DMF . The coupling of successive protected amino
acids can be carried out in an automatic polypeptide synthesizer. In one example, the o-N-
terminal i the anine 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 is accomplished
by treatment with a secondary amine, preferably piperidine. Each protected amino acid is then
mtroduced 10 about 3-fold molar excess, and the couphng 1s preferably cartied out 1n DMF. The
coupling agent can be O-benzotriazol-1-yI-N, N, N' N'-tetramethyluroniumhexafivorophosphate
(HBTU, 1 equiv.) and 1-hydroxybenzotriazole (HOBT, 1 equiv.). At the end of the solid phase
synthesis, the polypeptide 13 removed from the resin and deprotected, either in successively or in
a single operation. Removal of the polypeptide and deprotection can be accomphished m a single
operation by treating the resin-bound polypeptide with a cleavage reagent comprising
thivanisole, water, ethanedithiol and tnfluoroacetic acid. In cases wherein the u-C-terminal of the
polypeptide is an alkylamide, the resin 18 cleaved by aminolysis with an alkylamine.
Alternatively, the peptide can be removed by transesterification, e.g., with methanol, followed by
aminolysis 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 sieps employing any or all of the following types: ion
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exchange on a weakiy basic resin {acetate form), hydrophobic adsorption chromatography on
underivatized polystyrene-divinytbenzene (for example, Amberlite XAD); silica gel adsorption
chromatography; ion exchange chromatography on carboxymethylcetlulose; partition

chromatography, e.g., on Sephadex G-25, LH-20 or countercurrent distribution; high

(4

performance hquid chromatography (HPLC), especially reverse-phase HPLC on octyl- or

octadecylisilyl-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, mcluding via acylation, reductive alkylation, Michael addition, thiol alkylation

19 or other chemoselective conjugation/ligation methods through a reactive group on the PEG
moiety {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, o-haloacetyl, maleimido or
hydrazino group). Activating groups which can be used to link the water soluble polymer to one
or more proteins inclode without limutation sulfone, maleimide, sulfhydryl, thiol, iriflate,

15 tresylate, azdirine, oxirane, S-pynidyl, and alpha-halogenated acyl group (e g., w-1odo acetic
acid, a-bromoacetic acid, v-chloroacetic acad). 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. 54: 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-termin: of an amine acids. Reactive groups on the peptide or

conjugate motety melude, e.g, an aldehyde, amino, ester, thiol, v-haloacetyl, maleimido or

N
(v

hydrazino group. Derivatizing agents include, for example, maleinudobenzoy! sulfosuccinmide
ester {conjugation through cysteine residues), N-hydroxysuecinimide (through lysine residues),
glutaraldehyde, succinic anhydride or other agents known in the art.

{8566} Methods of synthesizing oligomeric antisense compounds are known in the art. The
present disclosure is not limited by the method of synthesizing the cargo. In embodiments,

30 provided herein are compounds having reactive phosphorus groups useful for forming

mnternucleoside linkages mcluding 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 limitation 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 i the art.

85671 Oligomerization of modified and unmodified 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., Applications of Chemically synthesized RNA m RNA: Protein Interactions, Ed. Smith
(1998}, 1-36. Gallo et al | Tetrahedron (2001}, 57, 5707-5713).

[0568] Antisense compounds provided herein can be conveniently and routinely made through
the well-known technique 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. It is well
known to use similar techniques to prepare oligonucleotides such as the phosphorothioates and
alkylated derivatives. The invention is not hmited by the method of antisense compound
synthesis.

{85691 Methods of oligonucleotide purification and analysis are known to those skilled in the art.
Analysis methods include capilary electrophoresis (CE) and electrospray-mass spectroscopy.
Such synthesis and analysis methods can be performed in muiti-well plates. The method of the

mvention is not hmited by the method of oligomer purification.
Methods of Adminisiration

[8578] In vivo application of the disclosed compounds, and compositions containing them, can
be accomplished by any suitable method and techiugue presently or prospectively known to
those skilied 1o the art. For example, the disclosed compounds can be formulated ina
physiologically- or pharmaceutically-acceptable form and adnunistered by any suitable route
known 1o the art including, for example, oral and parenteral routes of administration. As used
herein, the term parenteral includes subcutaneous, intradermal, intravenous, Intramuscular,
mtraperitoneal, intrasternal, intrathecal administration, intracerebroventricular administration,
such as by injection. Admimstration of the disclosed compounds or compositions can be a single
administration, or at continuous or distingt intervals as can be readily determined by a person

skilled 1 the art.
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[0571] The compounds disclosed herein, and compositions comprising them, can also be
admnistered otihizing liposome technology, slow-release capsules, toplantable pumps, and
biodegradable containers. These delivery methods can, advantageously, provide a uniform
dosage over an extended period of time. The compounds can also be administered m their salt
dertvative forms or crystalline forms.

{8572} The compounds disciosed herein can be formulated according to known methods for
preparing pharmaceutically acceptable compositions. Formulations are described i detail ina
number of sources which are well known and readily available to those skilled in the art. For
example, Remingron’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 s combined with a
suitable carrier in order to facilitate effective admuinistration of the compound. The compositions
used can also be in a variety of forms. These include, for example, solid, semi-solid, and liguid
dosage forms, such as tablets, pills, powders, liquid solutions or suspension, suppositories,
injectable and infusible 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
m the art. Exaroples of carriers or diluents for use with the corapounds include ethanol, dimethyi
sulfoxide, glycerol, alumina, starch, saline, and equavalent carriers and diluents. To provide for
the administration 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 ou the weight of the total composition mcluding carrier
or difuent.

[6873] Formulations suitable for admmistration mclude, for example, aqueous sterile mjection
solutions, which can contain antioxidants, buffers, bacteriostats, and solutes that render the
formulation 1sotonic with the blood of the intended recipient; and aqueous and nonaqueous
sterife 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 1n a freeze dried (Iyophilized} condition requining only the
condition of the sterile liquud carrier, for example, water for injections, prior {0 use.

Extemporaneous injection solutions and suspensions can be prepared from sierile powder,
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granules, tablets, efc. It should be understood that o 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
cell either through direct contact with the cell or via a carrier means. Casrier means for delivering
compounds and compositions 1o cells are known in the art and include, for example,
encapsulating the composition in a liposome moiety. Another means for delivery of compounds
and compositions disclosed herein to a cell comprises attaching the compounds to a protem or
nucleic acid that is targeted for delivery to the target cell. U.S. Patent No. 6,960,648 and U.S.
Application Publication Nos. 20030032594 and 20020120100 disclose amino acid sequences
that can be coupled to ancther 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
(D-L lactide-co-glycolide) polymer for miracramial tumors; polvlbis{p-carboxyphenoxy}
propane:sebacic acid] in a 20:80 molar ratio {as used in GLIADEL); chondroitin; chitin; and
chitosan.

{8575} Compounds and compositions disclosed herein, including pharmaceutically acceptable
salts or prodrugs thereof, can be administered miravenously, mtramuscularly, or intraperitoneally
by infusion or injection. Solutions of the active agent or its salts can be prepared in water,
optionally mixed with a nontoxic surfactant. Dispersions can also be prepared i glycerol, hquid
polvethylene glycols, triacetin, and mixtures thereof and in otls. Under ordinary conditions of
storage and use, these preparations can contain a preservative 1o prevent the growth of
ICTOOTEaniSmS.

[8576] The pharmaceutical dosage forms sutable for mjection or infusion can include sterile
aqueous soletions or dispersions or sterile powders comprising the active ingredient, which are
adapted for the extemporaneous preparation of sterile injectable or infusible solutions or
dispersions, optionally encapsulated in liposomes. The vltimate dosage form should be sterile,
fluid and stable under the conditions of manufacture and storage. The liquid carrier or vehicle
can be a solvent or hiquid dispersion medium comprising, for example, water, ethanol, a polysl

{for example, glycerol, propvlene glycol, liquid polyethylene glycols, and the like}, vegetable
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oils, nontoxic glyceryl esters, and surtable muxtures thereof. The proper fhadity can be
maintained, for example, by the formation of liposomes, 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 various other antibacterial and antifungal
agents, for example, parabens, chiorobutanol, phenol, sorbic acid, thimerosal, and the like. In
many cases, it will be preferable to include isotonic agents, for example, sugars, buffers or
sodium chioride. Prolonged absorption of the injectable compositions can be brought about by
the inclusion of agents that delay absorption, for example, aluminum monostearate and gelatin.
{85771 Sterile injectable solutions 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 sterdization. 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 yield 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 coropositions disclosed
herein can be determined by comparing their in vitro activity, and in vive activity in animal
models. Methods for the extrapolation of effective dosages in mice, and other animals, to
humans are known to the art.

{85791 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 in the patient and can be determined by one of skill in the art. The dosage can be
adjusted by the individual 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.

[0588] Also disclosed are pharmaceutical compositions that comprise a compound disclosed
herein in combination with 3 pharmaceutically acceptable carrier. Pharmaceuntical compositions
adapted for oral, topical or parenteral administration, comprising an amount of a compound
constitute g preferred aspect. The dose admunistered to a patient, particularly 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 skilled i the art will recognize that dosage will depend upon a variety of factors
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

85811 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, 2 kit includes instructions or packaging
materials that describe how to administer a compound or composition of the kit Containers of
the kit can be of any suitable matenial, e g, glass, plastic, metal, e#c., and of any suitable size,
shape, or configuration. In one embodiment, a compound and/or agent disclosed herein is
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 is provided in the kit as a liquid or solution. In one
embodiment, the kit comprises an ampoule or syringe containing a compound and/or agent
disclosed herein in figuid or solution form.

{85821 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. Accordingly, other embodiments are within the scope of the following claims.

Certain Definttions

28,7 1

{85831 As used in the description and the appended claims, the singular forms “a” “a” and “the”
melhude plural referents unless the context clearly dictates otherwise. Thus, for example,
reference to “a composttion” mcludes mixtures of two or more such compositions, reference to
“an agent” mcludes mixtures of two or more such agents, reference to “the component” includes
muxtures of two or roore such components, and the hike

[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 indicates otherwise, or 15
meonsistent with such an interpretation. For example, in a hist of numerical values such as “about
49, about 56, about 55, .7, “about 507 means a range extending to less than half the interval(s)

between the preceding and subsequent values, e g, more than 495 to less than 525,
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Furthermore, the phrases “less than about” a value or “greater than about” a value should be
understood 1n view of the defintion 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, 20,
307 or “about 10-307) refers, respectively, to all values in the series, or the endpoints of the
range.

{3585} As used herein, “polyethyiene glycol” and “PE(G” are used interchangeably. PEG refers
to the repeat group of the chemical formula ~-CHCHO-.

{8586} As used herein, the term “cell penetrating peptide”, “CPP”, “cyclic cell penetrating
peptide” or “cCPP” refers 0 a peptide that facilitates the delivery of a cargo 1o the cytosol of
cell.

{05871 As used herein, the term “endosomal escape vehicle” (EEV) refers to a ¢cCPP that is
conjugated by a chemical linkage {i.e, a covalent bond or non-covalent interaction) to a linker
and/or an exocyclic peptide (EP).

[B588) As used herein, the term “EEV-cargo conjugate” refers to an endosomal escape vehicle
defined herein conjugated by a chemical finkage (1.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 "exocyelic peptide” (EP) refers to two or more amine acid
residues hioked by a peptide bond that can be conjugated to a cychie cell penetrating peptide
{cCPP) disclosed herein. The EP, when conjugated to a cychic peptide, may alter the tissue
distribution and/or retention of the compound. Typically, the EP comprises at [east one positively
charged amino acid residue, e.g., at least one lysine residue 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 1 the art as a “nuclear localization sequence” (NLS).

[06598] As used herein, “hinker” or “L7 refers to a moiety that covalently bonds one or more
moieties {e.g., an exocyclic peptide (EP} and an AC to the cychic cell penetrating peptide (¢CPP).
The linker can comprise a natural or non-natural amino acid or polypeptide. The linker can be a
synthetic compound containing two or more appropriate functional groups suitable to bind the
c¢UPP to an AC, to thereby form the compounds disclosed herein. The linker can comprise a
polyethylene glycol (PEG) moiety. The linker can comprise one or more amino acids. The ¢cCPP

may be covalently bound to a cargo and/or an exocyclic peptide (EP) via a linker.
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[0591] As used herein, the term “oligonucleotide”™ refers to an oligomeric compound comprising
a plurality of linked nucleotides or nucleosides. One or more nucleotides of an oligonucleotide
can be modified. An oligonuclectide can comprise ribomucleic acid (RNA) or deoxyribonucleic
acid (BNA}. Oligonucieotides can be composed of natural and/or modified nucleobases, sugars
and covalent internuclecside linkages, and can further include non-nucleic acid conjugates.
[8592] The terms “peptide,” “protein,” and “polypeptide” are used interchangeably io refer to a
natural or synthetic molecule comprising two or more amino acids linked by the carboxyl group
of one amine acid to the alpha amino group of another. Two or more amino acid residues can be
linked by the carboxy! group of one amino acid to the alpha amino group. Two or more amino
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 pepiide bond. The polypeptide can include one or more non-natural amino acids,
amino acid analogs, or other synthetic molecules that are capable of integrating into a
polypeptide. The term polypeptide includes naturally occurring and artificially occurring aming
acids. The term polypeptide mcludes peptides, for example, that include from about 2 to about
100 amunoe acid residues as well as proteius, that include more than about 100 anuno acid
residues, or more than about 1000 amino 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,
prophylactic or other biological activity. The therapeutic polypeptide can be produced in any
suttable manner. For example, the therapeutic polypeptide may be 1solated or purified from a
natorally occurring environment, may be chemically synthesized, may be recombivantly
produced, or a combination thereof.

[06594] The term “small molecule” refers o an organic compound with pharmacological activity
and a molecular weight of less than about 2060 Baltons, or less than about 1000 Daltons, or less
than about S00 Dattons. Small molecule therapeutics are typically manufactured by chemical
synthesis.

[8595] As used herein, the term “contiguous” refers to two amino acids, which are connected by

a covalent bond. For example, in the context of a representative cyclic cell penetrating peptide
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{cCPP} such as 2 , AATAAZ AAYAA: AAVAAL and AAS/AA exemplify pairs of
contiguous amimo acids,

{05961 A residue of a chemical species, as used herein, refers to a derivative of the chemical
species that 1§ present in a particular product. To form the product, at least one atom of the
species 13 replaced by a bond to another moiety, such that the product containg a dervative, or
residue, of the chemical species. For example, the cyclic cell penetrating peptides {c{UPP)
described heremn have amino acids (g g., arginine) incorporated therein through formation of one
or more peptide bonds. The amino acids incorporated into the cCPP may be referred to residues,

NH,

H \Ef;\ﬁ Q

NH
or simply as an amine acid. Thus, arginine or an arginine residue refers to X

85971 The term “protonated form thereof” refers to a protonated form of an ammo acid. For
example, the guanidine group on the side chain of arginine may be protonated to form a
NHs

@4&\\
HoN N o
H

NH
guanidinium group. The structure of a protonated form of arginine 1s \{
[8598] As used herein, the term “chirality” refers to 3 molecule that has more than one
sterepisomer that differs in the three-dimensional spatial arrangement of atoms, in which one
stereoisomer 18 a non-superimposable miurror image of the other. Amno acids, except for glycine,
have a chiral carbon atom adjacent to the carboxyi group. The term “enantiomer” refers to
stereoisomers that are chiral. The chiral molecule can be an amino acid residue having a “D7” and
“L” enantiomer. Molecules without a chiral center, such as glvcine, can be referred to as
“achiral.”
[8599] As used herein, the term “hydrophobic” refers o a motety that is not soluble in water or

has minimal solubility in water. Generally, neutral moieties and/or non-polar moisties, or
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moieties that are predominately neutral and/or non-polar are hydrophobic. Hydrophobicity can
be measured by one of the methods disclosed herein below.

86081 As used herein “aromatic” refers to an unsaturated cyclic molecule having 4n + 2 &
electrons, wherein 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 to 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 alky! comprising up to 40 carbon atoms 15 a $1-Cye alkyl, an alkyt
comprising up to 10 carbon atoms 1s a Ci-Cio alkyl, an alkyl comprising up to 6 carbon atoms is
a C1-Cs alkyl and an alkyl comprising up to S carbon atoms 15 a C;-Cs alkyl. A C:i-Cs alkyl
mchudes Cs atkyls, U4 alkyls, Cs alkyls, C2 alkyls and Cy alkyl (e, methyl}. A Ci-Cs alkyl
inchudes all moieties described above for C1-Cs alkyls but also includes Ce alkyls. A Ci-Cio alkyl
mcludes all moieties described above for C1-Cs alkyis and C:i-Cs alkyls, but also includes Cr, Cs,
Co and Cio alkyls. Simuilarly, a Ci-Ciz alkyl includes all the foregoing moieties, but also ncludes
Cyand Coo alkyls. Non-limiting examples of C;-Ci; alkyl include methyl, ethyl, n-propyl, /-
propyl, sec-propyvl, n-butyl, i-butyl, sec-butyl, #-butyl, s-pentyl, ramyl, n-hexyl, n-heptyl, »-
octyl, s-nonyl, #-decyl, n-undecyl, and n-dodecyl. Unless stated otherwise specifically in the
specification, an alkyl group can be optionally substituted.

(86021 “Alkylene”, “alkylene chain” or “alkyiene group” refers to a fully saturated, straight or
branched divalent hydrocarbon chaio radical, baving from one to forty carbon atoms. Non-
funiting examples of Cr-Cae alkylene include ethvlene, propylene, n-butylene, ethenylene,
propenylene, n-butenylene, propynylene, n-butynylene, and the hike. Unless stated otherwise
specifically in the specification, an alkvlene chain can be optionally substituted.

{0603} “Alkenyl”, “alkenyl chain” or “alkenyl group” refers (o a straight or branched
hydrocarbon chan radical having from two to forty carbon atoms and having one or more
carbon-carbon double bonds. FHach alkenyl group 1s attached to the rest of the molecule by a
single bond. Alkenyl groups comprising any number of carbon atoms from 2 to 40 are inchaded.
Aun alkenyl group comprising up to 40 carbon atoms 1s a Co-Cao alkenyl, an alkenyl comprising
up to 10 carbon atoms 18 a {o-Che alkenyl, an alkenyl group comprising up to 6 carbon atoms is a

{-Cs alkenyl and an alkenyl comprising up to 5 carbon atoms 1s a Co-Cs alkenyl. A Cp-Cs
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alkenyl includes Cs alkenyis, Cq alkenyls, Cs alkenyls, and C; alkenyils. A Co-Cs alkenyl includes
all moteties described above for Ca-Cs alkenyls but also includes Cs alkenyls. A C2-Cio alkenyl
includes all moieties described above for Co-Cs alkenyls and C-Cs alkenyls, but also includes

C, Ca, Co and Cyp alkenyls. Sinmlarly, a Co-Cyy alkenyl includes all the foregoing moeties, but

(4

also includes Ci1 and Cyy alkenvis. Non-himiting examples of Cp-Cyy alkeny! include ethenyl

{vinyl}, 1-propenyi, 2-propenyl (allyl}, iso-propenyl, Z-methyl-1-propenyl, 1-butenyl, 2-butenyl,

3-butenyl, 1-pentenyl, Z-pentenyl, 3-pentenyl, 4-pentenyl, 1-hexenyl, 2-hexenyl, 3-hexenyl, 4-

hexenyi, S-hexenyl, 1-heptenyl, 2-heptenyl, 3-heptenyl, 4-heptenyl, S-heptenyl, 6-heptenyl, 1-

octenyl, 2-octenyl, 3-octenyl, 4-octenyl, S-octenyl, 6-octenyl, 7-octenyl, 1-nonenyl, Z-nonenyl,

19 3-nonenyl, 4-nonenyl, S-nonenyl, 6-nonenyl, 7-nonenyl, 8-noneny!, 1-decenyl, 2-decenyl, 3-
decenyl, 4-decenyl, S-decenyl, 6-decenyl, 7-decenyl, 8-decenyl, 9-decenyl, 1-undecenyl, 2-
undecenyl, 3-undecenyl, 4-undecenyl, S-undecenyl, 6-undecenyl, 7-undecenyl, 8-undecenyl, 9-
undecenyl, 10-undecenyl, 1-dodecenyl, 2-dodecenyl, 3-dodecenyl, 4-dodecenyl, S-dodecenyl, 6-
dodecenyl, 7-dodecenyl, &-dodecenyl, 9-dodecenyl, 10-dodecenyl, and 11-dodecenyl Unless

1S stated otherwise specifically m the specification, an alkyl group can be optionally substituted.
[8604] “Alkenylene”, “alkenylene chain” or “alkenyiene 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 Co-Cao alkenviene include ethene,
propene, butene, and the like. Unless stated otherwise specifically in the specification, an

20 alkenylene chain can be optionally.
{86057 “Acetyl” (Ac-) refers to the group CHC(O)~
[8606] “Alkoxy” or “alkoxy group” refers to the group ~-OR, where R s alkyl, alkenyl, alkynyl,
cycloalkyl, or heterocyelyl as defined heren. Unless stated otherwise specifically i the
specification, an alkoxy group can be optionally substituted.

25 (86871 “Acyl” or “acyl group” refers to groups -C{O)R, where R 15 hydrogen, alkyl, alkenyl,

alkynvi, carbocyelyl) or heterocyclyl, as defined herein. Unless stated otherwise specifically in

the specification, acyl can be optionally substituied.

[8608] “Alkylcarbamoy!l” or “alkylcarbamoyi group™ refers to the group -0-C(O)-NR Ry, where

Roand Ry are the same or different and are independently an alkyl, alkenyl, alkynyl, aryl,

30 heteroarvi, as defined herein, or R.Ry can be taken together to form a cycloalkyl group or
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heterocyelyl group, as defined herein. Unless stated otherwise specifically in the specification, an
alkylearbamoyvl group can be optionally substituted.

86091 “Alkylcarboxamidyl” or “atkylcarboxamidyl group” refers to the group —~C{O)-NR:Rs,
where Raand Ry are the same or different and are mdependently an alkyl, alkenyl, alkynyl, arvi,
heteroaryt, cyvcloalkyl, cycloalkenyl, cycloabioynyl, or heterocyclyl group, as defined herein, or
R.Ry can be taken together to form a cycloatkyl group, as defined herein. Unless stated otherwise
specifically i the specification, an alkylcarboxamidyl group can be optionally substituted.
{8618} “Aryl” 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 can be a
monocyclic, bicyclic, tricyclic or tetracyclic ring system, which can include fused or bridged ring
systems. Aryl radicals include, but are not himited to, aryl radicals derived from aceanthrylene,
acenaphthylene, acephenanthrylene, anthracene, azulene, benzene, chrysene, fluoranthene,
fluorene, as-indacene, s-indacene, indane, indene, naphthalene, phenalene, phenanthrene,
pletadene, pyrene, and triphenylene. Unless stated otherwise specifically in the specification, the
term “aryl” 15 meant to mclude aryl radicals that are optionally substituted.

{8611} “Heteroaryl” refers to a 3~ to 20-membered ring system radical comprising hyvdrogen
atoms, one to thirteen carbon atoms, one to six heteroatoms selected from nitrogen, oxygen and
sulfur, and at least one aromatic ring. For purposes of this invention, the heteroaryl radical can be
a monocyelie, bicyelic, tricyclic or tetracyelic ring system, which can include fused or bridged
ring systems; and the nitrogen, carbon or sulfur atoms in the hetercaryl radical can be optionally
oxidized; the nuirogen atom can be optiovally quaternized. Examples include, but are not birotted
to, azepinyl, acridinyl, benzimidazolyl, benzothazolyl, benzindolyl, benzodioxolyl,
benzofuranyl, benzooxazolyl, benzothiazolyl, benzothiadiazolyl, benzo{b]{1,4]dioxepinyl,

1, 4-benzodioxanyl, benzonaphthofuranyl, benzoxazolyl, benzodioxolyl, benzodioxinyl,
benzopyranyl, benzopyranonyl, benzofuranyl, benzofuranonyl, benzothienyl (benzothiophenyl),
benzotriazolyl, benzol4,6imidazo{l,2-ajpyridinyi, carbazolyl, cinnolinyl, dibenzofuranyl,
dibenzothiophenyl, furanyl, furanonyl, isothiazolyl, imidazolyl, indazolyl, indolyl, indazolyl,
isoindolyl, indolinyl, isoindolinyl, isoquinolyl, indolizinyl, isoxazolyl, naphthyridinyl,
oxadiazolyl, Z-oxcazepinyl, oxazolvl, oxiranyl, T-oxidopynidinyl, t-oxidopyrimidinyd, -
oxidopyrazinyl, 1-oxidopyridazinyl, 1-phenyl-14-pyrrolyl, phenazinyl, phenothiazinyl,

phenoxaziny], phthalazinyl, pteridinyl, purinvl, pyrrolyl, pyrazelyl, pyridinvl, pyrazinyt,
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pyrimidiny!, pyridazinyl, quinazolinyl, quinoxalinyl, quinobinyl, quinuchidingl, isoquinolinyd,
tetrahydroquinolinyl, thiazolyl, thiadiazolyl, triazolyl, tetrazolyl, triazinyl, and thiophenyl (1.,
thienyl). Unless stated otherwise specifically in the specification, a hetercaryl group can be
optionally substituted.

86121 “Bip” 1s 3-{(4",4-biphenyl)-L-alanine.

{8613} As used herein, “polyethyiene glycol” and “PEG” are used interchangeably. (PEG)x or
(PEG)2 refer to a repeat group of the chemical formula ~-CHCH2O-.

{8614} The term “substituted” used herein means any of the above groups (Z.e, alkyl, alkenyl,
alkynyi, cycloalkyt, eycloalkenyi, cycloalkynyl, heterocyclyl, aryl, hetercaryl, alkoxy, aryloxy,
acyl, alkylcarbamovl, alkylcarboxamidyl, alkoxycarbonyl, alkylthio, or aryithio} wherein at least
one atom 18 replaced by a non-hydrogen atoms such as, but not limited to: a halogen atom such
as ¥, Cl, Br, and I; an oxygen atom in groups such as hvdroxyl 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, amides, alkylamines,

diatkylamines, arylamines, alkviarylanunes, diarylammnes, N-oxides, inides, and enamines; a

stficon atom in groups such as trialkylsilyl groups, diatkylarylsilyl groups, alkvidiarylsilyl
groups, and triarylsilyl groups; and other heteroatoms in various other groups. “Substituted” also
means any of the above groups 10 which one or more atoms are replaced by a higher-order bond
{e.g., a double- or triple-bond) to a heteroatom such as oxvgen in oxo, carbonyl, carboxyl, and
ester groups; and nitrogen n groups such as imines, oximes, hydrazones, and wtriles. For
example, “substituted” mcludes any of the above groups 1o which one or more atoms are
replacedwith -NReRy, ~NRC(=0Ry, -NRC(=0OINR Ry, -NRC{(=0}ORn, -NR;SOR;, ~-0C(=0)
NRRy, -OR,, -SRg, -SOR,, -3GaR,, -OSO:R, -S(0R,, =NSO:R,, and -SCNRRs.
“Substituted also means any of the above groups i which one or more hydrogen atoms are
replaced with -C(=0)R,, -C(=0OR,, -C{=ONR Ry, -CHzSR,, -CH2SONR Ry In the
foregoing, R, and Ry, are the same or different and independently hydrogen, alkyl, alkenyl,
alkynyi, alkoxy, alkylamino, thioalkyl, aryl, aratkyl, cycloalkyl, cycloalkenyl, cycloalkynyl,
cycloalkylabkyl, haloalkyl, haloalkenyl, haloalkynyl, heterocyclyl, N-heterocyciyl,
heterocyclylalkyl, hetercaryl, N-heteroaryl and/or hetercarylatkyl “Substituted” further means
any of the above groups in which one or more atoms are replaced by an amino, cyano, hydroxyl,

mino, nitro, oxo, thioxo, halo, alkyl atkenvl, alkynyi, alkoxy, alkviaming, thicalkyl aryl,
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aralkyl, cycloalkyl, eycloalkenyl, eycloalkynyl, cyvcloalkylalkyl, haloalkyl, haloalkenyl,
haloalkynyl, heterocyclyl, N-heterocyclyl, heterocyclylalkyl, hetercaryl, N-heteroaryl and/or
heteroarylatky! group. “Substituted” can also mean an amine acid in which one or more atoms on

the side chain are replaced by alkyl, alkenyl, alkynyl acyl, alkylearboxamidyl, abkoxycarbonyl,

(4

carbocyclyl, heterocyclyl, 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 herein, 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 animals {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 reatment of a clinician, e g, physician.
{6616] The terms “inhibit”, “inhibiting” or “inlubition” refer to a decrease in an activily,
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

15 include, 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, S0, 60, 70, 80, 90, 13(%, or any amount of reduction m between as compared to native or
control levels.

20 [0617] By “reduce” or other forms of the word, such as “reducing” or “reduction,” s meant
lowering of an event or characteristic {e. g, tumor growth). It is understood that this 1s typically
m relation to some standard or expected value, in other words «f 18 relative, but that it 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 untreated tumor}.
[8618] The term “treatment” refers to the medical management of a patient with the intent to
cure, ameliorate, stabilize, or prevent a disease, pathological condition, or disorder. Ths term
meludes active treatment, that s, reatment directed specifically toward the improvement of a
disease, pathological condition, or disorder, and also includes causal treatment, that 15, treatment

30 directed toward removal of the cause of the associated disease, pathological condition, or

disorder. In addtion, this term includes palliative treatment, that is, treatment designed for the
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relief of symptoms rather than the curing of the disease, pathological condition, or disorder;
preventative treatment, that 1s, treatment directed to miunizing or partially or completely
hibiting the development of the associated disease, pathological condition, or disorder; and
supportive treatment, that 1s, 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 elimunation.

{8628} The term “pharmaceutically acceptable” refers to those compounds, materials,
compositions, and/or dosage forms which are, within the scope of sound medical judgment,
suitable for use in contact with the tissues of human beings and anumals without excessive
toxicity, irritation, allergic response, or other problems or complications commensurate with a
reasonable benefii/risk ratio.

[6621] The term “carrier” means a compound, composition, substance, or structure that, when in
combination with a compound or composition, aids or facilitates preparation, storage,
administration, 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 minimize any adverse side effects in the subject.
{86221 As used berein, the term "pharmaceutically acceptable carrier” vefers to sterile agueous
or nonagueous solutions, dispersions, suspensions or emulsions, as well as sterile powders for
reconstitution into sterile injectable solutions or dispersions just prior 1o use. Examples of
suitable agueous and nonaqueous carriers, diluents, solvents or vehicles include water, ethanol,
polyols (such as glycerol, propylene glycol, polyethylene glycol and the like),
carboxymethyleetlulose and suitable mixtures thereof, vegetable oils {such as olive oil) and
mjectable organic esters such as ethyl oleate. Proper fluidity can be mantained, for example, by
the use of coating materials such as lecithin, by the maintenance of the requured particle size in
the case of dispersions and by the use of surfactants. These compositions can also contain
adjuvants such as preservatives, wetting agents, emulsifying agents and dispersing agents.
Prevention of the action of microorganisms can be ensured by the mclusion of vanious
antibacterial and antifungal agents such as paraben, chlorobutanol, phenol, sorbic acid and the

like. It can also be desirable to include 1sotonic agents such as sugars, sodium chloride and the
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fike. The imjectable formulations can be sterilized, for example, by filtration through 4 bacterial-
retamning filter or by incorporating steribizing agents 1n the form of sterile sohid compositions
which can be dissolved or dispersed in sterile water or other sterile injectable media just prior to
use. Switable inert carriers can include sugars such as lactose.

86231 As used herein, the terms “antisense compound” and “AC” are used mterchangeably to
refer to a polymeric nucleic acid structure {which can also be referred to as an oligonucleotide or
polynucleotidel which is at least partially complementary to a target nucleic acid molecule to
which it (the AC) hybridizes. The AC may be a short (in embodiments, less than 50 base pair}
polynucieotide or pelynucleotide 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. Nonlimiting examples of ACs include, but
are not limited to, primers, probes, antisense oligonucleotides, external guide sequence (EGS)
oligonucleotides, alternate splicers, siRNAs, oligonucleotides, oligonucleosides, oligonucleotide
analogs, oligonuclestide mimetics, and chimeric combinations of these. As such, these
compounds can be introduced in the form of single-stranded, double-stranded, circular, branched
or hairpins and can contain structural elements such as mternal 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-complementarity to allow for hybridization and
formation of a fully or partially double-stranded compound. In embodunents, an AC modulates
{(increases, decreases, or changes) expression of a target nucleic acid. Various modifications may
be made to the polymernic nucleic acid structure, such as phosphorodiamdate morpholino
{(PMG). Therefore, AC as used heren encompasses any modification described herein, such as a
PMO.

[0624] As used herein, the term "oligonucleotide” refers 1o an oligomeric compound comprising
a plurality of linked nucleotides or nucleosides. In certain embodiment, one or more nucleotides
of an oligonucleotide is modified. In embodiments, an ohigonuclestide comprises ribonucleic
acid (RNA} or deoxyribonucleie acid {DNA). In embodiments, oligonueleotides are composed of
natural and/or modified nuclecbases, sugars and covalent internuclesside hinkages, and may

further include non-nucleic acid conjugates.
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[0625]

[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 pertaing. Al
publications, patents and patent applications are herein incorporated by reference to the same
extent as if each idividual publication or patent application was specifically and individually

mndicated to be incorporated by reference.

EXAMPLES

{0628} While EEV sequences are listed in some Tables, it is understood that the EEV sequences

can be conjugated to PMO using amide or click chemistry.
Example 1. Effects on Efficacy and Tolerability of Linker and Conjugation Chemistry

{8629} This study employs a mouse model (MDX/D2-C} to study the effect on delivery efficacy
of a linker that has been installed using straim-promoted alkyne azide cycloaddition (SPAACH
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-PKKEKRKY-PEG:-K{cvelo[Ff-Nal-Cit-r-Cit-r-Q1)-Linker-BPMO

wherein “EEVI-PMO23-A” and “"EEV1-PMO23-B” each comprise a different finker. The linker
for EEV1-PMOZ3-A is installed using amide conjugation to give the amide shown 1n FIG. 1,
whereas the hnker for EEV1-PMO23-B is nstalled using SPAAC to give the trizaziny! group
shown in FIG. 1. The sequence for PMO23 ig also shown in FIG. 1.

[8631] EEV1-PMO23-A EEVI-PMO23-B, and PMO23 (uncenjugated and unfunctionalized
PMO} were dissolved in saline and injected 10to mdx mice at a dose of 30 mg/ke PMO
equivalent at a volume of 5 mi/kg Seven days post-injection, the arumals were sacrificed, the
mdicated tissues (1.e., triceps, T1A, heart, and diaphragm) were harvested, snap-frozen, and
pulverized. After mRNA extraction, each tissue sample was analyzed for exon 23 skipping by
reverse transcription-polymerase chain reaction {RT-PCR) and quantified by densitometry. This

experiment demonstrated that EEV1-PMQO23-B, which has a linker instalied via SPAAC, has
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enhanced potency across tissues relative to the EEVI-PMO23-A conjugate having a hinker
mstalled via amide conjugation. While not wishing to be bound by theory, it is believed that the
reason for the higher potency of EEV1-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-PMO2Z3-B.
Example 2. Incloding hydrophobic component in linker

[8632] EEV2-PMQ23, EEV3-PMO23, EEV-4-PMO23, EEVS-PMO23, and EEV6-PMO23, the
structures of each of which 1s shown i 1n FIG. 2, were tested using essentially the same
procedure as described in Example 1. The structures for EEV3-PMO23, EEV4-PMO23, and
EEVS5-PMOZ3 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 mL/kg. Seven days post-injection, the amimals
were sacrificed, the indicated tissues were harvested, snap-tfrozen, 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 hydrophobic C-terminal residues of the

formula;
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m EEV4 and 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 compnises a linker with a hydrophobic residue in

the main chamn.
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Example 3. CCTerminal Lys-side chain hydrophobic derivatives

[0633] EEV2-PMO23, EEV4-PMO23, EEV7- PMO23, EEVE-PMO23, EEVS-PMO23, EEV10-
PMO23, EEVII-PMO23, EEVI2-PMOZ3, and EEV13-PMO23, the structures of each of which
18 shown in in FIG. 4, were tested using essentially the same procedure as described in Example
1. Each of these compounds was synthesized via amide conjugation. Hach compound was
disselved 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 mdicated tissues were harvested,
snap-frozen, and pulverized. Following protein extraction, dystrophin protein expression was
gquantified by capillary electrophoresis and represented relative to dystrophin levels in the tissue
of a wild-type 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 determimed by restoration of dystrophin expression in skeletal and cardiac

muscle.
Example 4. C-Terminal main-chain hydrophobic derivatives

{0634} EEV2-FMO23, EEVS-PMO23, EEVI14- PMO23, EEVIS-PMO23, EEV16-PMO23,
EEV17-PMQ23, EEV18-PMO23, EEV1S-PM(23, EEV20-PMO23, and EEV25-PMOQ23, the
structures of each of which is shown in 1n FIG. S, were tested using essentially the same
procedure as described in Example 1. Each of these compounds was synthesized via amide
conjugation. Hach compound was dissolved in saline and injected into mdx mice at a dose of 40
mg/kg at a volume of 3 mi/ke. Seven days post-injection, the animals were sacrificed, the
indicated tissues were harvested, snap-frozen, and pulverized. Following protein extraction,
dystrophun 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 hydrophobic amino acids in the linker backbone enhanced efficacy as

determined by restoration of dystrophin expression in skeletal and cardiac muscle.
Exaruple 5. Design and synthesis of EEV

{86351 A phosphorodiamidate morpholino oligomer (PMO) was designed to target a missense
EGFP gene with a mutation introduced at nucleotide 654 of mtron 2 of the human f globin gene.
The mutation at nucleotide 654 activates aberrant splice sites and results in retention of the intron

fragment in spliced, mature mRNA, preventing proper translation of EGFP. The EGFP-PMOG (57~
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GCTATTACCTTAACCCAG-3") was designed to bind to and block the aberrant splice site in
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, entited “CYCLIC CELL PENETRATING

PEPTIDES”, the disclosure of which is hereby incorporated by reference in its entirety.
Example 6. In Vitre Efficacy in Hela654 Celis.

86361 Hela-EGFP-054 cells (LCCC Tissue Culture Facility, University of North Carolina at
Chapel Hill, Chapel Hill, NC) were cuitored in F-12K medium {ATCC) supplemented with 10%
FBS and 400 ug/mb G418, 1n a humudified incubator at 37°C and 5% CO2. 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 in the cells was guantified
using a PerkinBlmer 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.

FTable 3. EGFP expression in Hel.at54 cells

Segquence HeLad54,
MET Fold
Increase
over PMO
@ 30 ubi,
24h)
Ac-PEKKRKV-PEG2-K(cvclo[FGFGRGRON-PEGI2-K(Ac-Bip)-CO-PMO |9
Ac-PKKKRKVY-PEG2-K(cyvclo[ FGFGRGRQD-PEGL 2-Nal-CO-PMO 4.8
Ac-PKKKRKV-PEG2-K({cyclo[ FGFGRGRQD-PEG1 2-Bip-CO-PMO 4.1
Ac-KKK-PEG2-K{cyclo[FGFGRGRQO])-PEGI 2-RK-Nal-CO-PMO 7
Ac-KK-PEG2-K{cyclo[ FGFGRGRQ-PEGI 2-KRK-Nal-CO-PMO .7
Ac-K-PEG-K{cyelo[FGFGRGRQD-PEG12-KKRK-Nal-CO-PMO 2.1
Ac-K{cyclof FGFGRGRG)-PEG-KKKRK-Nal-CO-FMO 2.2
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Sequence Helab54,
MK Fold
fncrease
over PMO
@ 30 uhi,
24h)

Ac-K{cyelo] FGFGRGRON-KKKRK-PHEHG; -Nal-CO-PMO 2.7

Ac-KKK-K{cyelo[ FGFGRGRG])-RK-PEG2-Nal-CO-PMO 2.1

Ac-KEK-K{cyclo FGFGRGRQ-PEG »-RK-Nal-CO-PMO 4.1

Ac-KEK-K{cyclo[ FGFGRGRO)-PEG 2-rk-nal-CO-PMO 1.9

Ac-K{oyclo FGFGRGRQ])-PEGT 2-kkkrk{ Ac-nal}-CO-PMO 2.3

Ac-K{cyclo[FGFGRGRON-PEG-kkkr-nal-CO-PMO 1.7

Ac-PKEKRKV-PEG-K{cvelo[FGFRRRRQD-PEG2-Nal-CO-PMO 5.8

Ac-PKEKRKV-PEG-K{cvelo[FGFRRRGQ-PEGH-Nal-CO-PMO 5

Ac-PKEKKRKV-PEG-K{cycloiFGEFGRGRQ}-PEG2-Nal-PEG2-Nal-CO-

PMO /8
Ac-pkkkrkv-PEGZ-K cyclo[fGrrrrQ-PEGI 2-dNal-CO-PMO 132
Ac-pklkkrkv-PEG2-k{cyclof fGfrrrrQ-PEGI 2-Nal-CG-PMO 156
Ac-pkkkrkv-PEG2-k{cyclo[fffrrerQ1)-PEGI 2-dNal-CO-PMO 182
Ac-plldrkv-PEG2-k{cyclof FGFRRRRQ)-PEGI 2-dNal-CO-PMO 130
Ac-pklkrkv-PEG2-k{cycloffGIGrGrQ])-PEG1 2-dNal-CO-PMO IR

fé:;—%KKKRKG—PEG‘Z—K(cycio{FGFGRGRQ} }-PEG12-Bip-BRBRB-CO- -

AC-KKERK-PEG2-K{cyclo{FGFGRGRO}FPEGI2-Bip-BRBRB-COG-PMO 835

Ac-PKKKRKG-PEGZ-K{cyclof FGFGRGRG])-PEG1 2-Bip-RBRB-CO-PMG 274

}
AC-PKKKRKG-PEG2-K(cyclo[FGFGRGRO-PEGIZ-RB-Bip-RB-CO-PMO R7.8
AC-PKKKRKG-PEGZ-K(cyclo[FGFGRGRO-PEGIZ-RBRB-Bip-CO-PMO  BR.7

Ac-PRKKRKG-PEG2-K{cyclo FGFGRGROD-PEGI2-BRBR-Bip-CO-PMO 1.4

cyclo[FGFGRGRQ]-Lys(Bip-KRKKKP-Ac)-CO-PMO 0.2
cyclo[FGFGRGROI-Lys(PKKERK -Bip-Ac)-CO-PMO 20,3
Ac-KKKRK-PEG2-K(cyelo[FGFGRGRQ])-PEG12-Nal-CO-PMO 10.7
Ac-PKKKRKV-PEG2-K(cyclo]FGFGRGRQ])-PEG1 2-Nal-CO-PMO 4
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Seguence Helab54,
MKl Fold
fncrease
over PMO
@ 30 M,
24h}
Ac-PEKKKRKV-PEGZ-K{cyclo[ FGFGRGRO-PEGE-Nal-CO-PMO 10
AC-PKKKRKV-PEG2-K(cyclo[ FGFGRGRO]-PEG4E-Nal-CO-PMO 21.3
Ac-PEKKRKV-K{cyclo[FGWRGROQ-PEG12-Nal-CO-PMO 7.9
Ac-PRKKREV-K{cyclo[FIFGRGROQD)-PEGI 2-Nal-CO-PMO 23.2
Ac-PKEKKRKV-K{cyclo[FG-Nal-GRGRQ])-PEG12-Nal-CO-PMO 191
Ac-RBRRBR-PEG2-K{cyclo[FIFGRGRQ)Y-PFEGI 2-Nal-CO-PMO 56
Ac-RBRRBR-PEGZ-K{cyclofFfFRRRRQ])-PEG1 2-Nal-CO-PMO 171.4
Ac-RBRRBR-PEGZ-K{cyclof FIFRRr(3])-PEG12-Nal-CO-PMO 135
Ac-rbrrbr-PEGZ-K(cyclo[fGFGrGrQ-PEGT 2-Nal-CO-PMO 153

Example 7. Ex Vivo Tolerability in Primary Human Proximal Tubule Epithelial Cells,

{6637} Primary Human Proximal Tubule Epuhelial Cells (hRPTEC) were cultured according to

the manufacturers protocol. Cells were harvested and plated at a density of 10* celis in opaque

white 96-well plates. After overnight culture, a serial dilution of EEV-PMOs conjugate were added

to the cells in saline and mcubated. After 24 b, cell viability was determined using CellTuter Glo

2.0 and luminescence was measured using a SpectraMAX 115 spectrophotometer and 1Cso values

were determined using GraphPad Prism.

Table 4. hRPTEC Viability

Sequence

hRPTEC Viability
1050, 24 b (M)

AC-PKKKRKV-PEG2-K(cyclo[FGFGRGRO-PEGIZ-K(Ac-Bip)-CO-

MO 244.6
Ac-PKEKKRKV-PEG2-K(cyclo[ FGFGRGRQ])-PEG1 2-Nal-CO-PMO 1417
Ae-PKKKRKV-PEG2-K(cyclo[FGFGRGRQ])-PEG12-Bip-CO-PMO 755

AC-KKK-PEG2-K(cyclo[FGFGRGRQ])-PEG1 2-RK-Nal-CO-PMO 5313
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Seguence BRPTEC Viability
IC30, 24 h (uM)

Ac-KK-PEG2-K{cyclo[ FGFGRGRQ-PEGI 2-KRK-Nal-CO-PMO 23.6
Ac-K-PEG-K{cvelo[FGFGRGROD-PEG1-KKRK-Nal-CO-PMO 4a1.7
Ac-K{cyclofFGFGRGRQD-PEG-KKKRK-Nal-CO-PMO 298
Ac-K{cyclof FGFGRGRG)-KKKRK-PEG; 3-Nal-CO-PMO 48 44
Ac-KEK-K{cyclo[FGFGRGRG-RK-PEG12-Nal-CO-PMO R7.13
Ac-KEK-K{cyclo[FGFGRGRG-PEG»-RK-Nal-CO-PMO 1427
Ac-KKK-K{(cyclo[ FGFGRGRQ)-PEG zrk-nal-CO-PMO 417.6
Ac-K{cyclo FGFGRGRQ])-PEGT 2-kkkrk{Ac-nal}-CO-PMO %14.5
Ac-K{cyclo[FGFGRGRON-PEG-kkkr-nal-CO-PMO 1427
Ac-PKEKRKV-PEG-K{cvelo[FGFRRRRQD-PEG2-Nal-CO-PMO S171
Ac-PKEKRKV-PEG:-K{cyclo]FGFRRRGQ I -PEGi2-Nal-CO-PMO 34.13
Ac-PKKKRK V-PEG:-K(cyclo] FGFGRGRQ])-PEG1-Nal-PEG,-Nal-CO- L.,
. 76.71
PMO
Ac-pkkkrkv-PEG2-K{cycloffGrrrrQ13-PEGL 2-dNal-CO-PMO 48.9
Ac-pkkkekv-PEG2-k{cyclo[fGfrrrrQD-PEGI 2-Nal-CO-PMO 40
Ac-pkkkrkv-PEG2-k{cyclo[fffrre(Q])-PEGI 2-dNal-CO-PMO 1.5
Ac-pkkkrkv-PEG2-k(cyclo[FGFRRRRQ)-PEGI1 2-dNal-CO-PMO 47.6
Ac-plldakv-PEG2-k{cyclof fGIGrGrQ)-PEG 2-dNal-CO-PMO 023.8
Ac-PKEKRKG-PEGZ-E(cyclof FGFGRGRQ-PEGI2-Bip-BRBRB-CO- | 399
PMO -
Ac-KKERK-PEG2-K{cyclo{FGFGRGRO-PEGI2-Bip-BRBRB-CO-

1683
PMO
Ac-PKKKRKG-PEG2-K{cyclo] FGFGRGRE]}-PEG1 2-Bip-RBRB-CO- ik

2053
PMO
Ac-PKKKRKG-PEG2-K(cyclo[ FGFGRGRQ])-PEGI2-RB-Bip-RB-CO- L,
PMO T
AC-PKKKRKG-PEG2-K(cyclo[FGFGRGRO-PEGIZ-RBRB-Bip-CO- 1942
PMO -
Ac-PEKERKG-PEG2-K{cyclo[FGFGRGRO-PEGI 2-BRBR-Bip-CO- 66,9
PMO .
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Sequence BRPTEC Viability
IC58, 24 b {(uM)
cyclo{FGFGRGRO]-Lys(Bip-KREKKP-Ac)-CO-PMO 53.59
cyclolFGFGRGRO}-Lys( PKKERK-Bip-Ac)-CO-PMO 25.02
Ac-KKKRK-PEG2-K{cyclo[ FGFGRGRO})-PEGI 2-Nal-CO-PMO 296.5
Ac-PKEKRKV-PEG2-K{cyclol FGFGRGRO])-PEG1 2-Nal-CO-PMO 290.4
Ac-PEKKREV-PEG2-K(cvclo[ FGFGRGRQ-PEGE-Nal-CO-PMO 213.1
Ac-PEKKRKV-PEG2-K(cvclo[ FGFGRGRO-PEG4-Nal-CO-PMO 9912
Ac-PKKEKRKV-K(cyclo FGWRGRON-PEG12-Nal-CO-PMO 100.9
Ac-PKKKRKY-K{cyclo[ FIFGRGRQD)-PEGI 2-Nal-CO-PMO 12.22
Ac-PKEKRKV-K(cyclo[FG-Nal-GRGRQ])-PEG1 2-Nal-CO-PMO 47.57
Ac-RBRRBR-PEG2-K{cyclo[FIFGRGRQ)-PEGI2-Nal-CO-PMO 36.3
Ac-RBRRBR-PEGZ-K{cyclo[FfFRRRRQ])-PEGI 2-Nal-CO-PMO 16.9
Ac-RBRRBR-PEGZ-K{cyclof FEFRRr (3] }-PEG1 2-Nal-CO-PMO 2.2
Ac-rbrrbr-PEGZ-K{cyclo[ fGIGrGrQY-PEGT 2-Nal-CO-PMO 05.8

Example 8. In Vive Efficacy in EGFP654 Mice.

{8638} EEV-PMUO conjugates were administered to BEGFP654 mice at a dose of S mg/kg injection
m a volume of § mi/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 Mint Kut (QIAGEN, Cat No /1D 74106,
Hilden, Germany) per the manufacturer’s protocol. RT-PUR 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 min; 35 cyeles, 94 °C, 30 s; 60 °C,
30 s; 72 °C, 30 s 1 ¢ycle, 72 °C, 10 mun. The forward and reverse primers were 5'-
COTAAACGGUCACAAGTTCAGCG -3 and 5- 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
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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 intensity of the full-length band.

Fable 8. Splice Corvection

Sequence Gastroe Heart Splice
Splice Correction,
Correction, S mpk, 48 h
S mpl, 48 PI
h Py
Ac-PKEKKRKV-PEGZ-K{cyclo[FGFGRGRQD-PEG12-Nal-CO- \
i} 5.9 )
PMO N ’
Ac-PKKKRKV-PEG2-K(cyclo[FGFGRGRQ]-PEG12-Bip-CO- |, -
5.5 9
PMO
Ac-KKK-PEGZ-E{cyclo[ FGFGRGRO]-PEGT 2-RK-Nal-CO-
0 0
PMO
Ac-KK-PEG2-K(cyclo[ FGFGRGRQ)-PEGI 2-KRK -Nal-CO-
. 0.6 0
PMO
AC-K-PEG:-K{cyclol FGFGRGRGQ)-PEG:-KKRK-Nal-CO- N
PMO
Ac-K{cyclo] FGFGRGR-PEG - KKKRK-Nal-CO-PMO 3.2
Ac-K{cyclo] FGFGRGRQ-KKKRK-PEG: 0-Nal-CO-PMO 38.3 222
Ac-KKK-K{cyclo[ FGFGRGRQ-RK-PEG12-Nal-CO-PMO 23.1 3.9
Ac-KKK-K{cyelo[ FGFGRGRQ)-PEG: :-RK-Nal-CO-PMO 25.6 ¢
Ac-KKE-K{cvclo[ FGFGRGRQD-PEG 2-rk-nal-CO-PMO 1.3 D
Ac-K{cyclofFGFGRGROD-PEG-kkkr-nal-CO-PMO g g
Ac-PKKKRKV-PEG-K(cyclol FGFRRRRQ)-PEG1-Nal-CO- | -
PMO ’ -
Ac-PKKKRKV-PEG,-K(¢yclo[FGFRRRGO)-PEG - Nal-CO- |,
; 32.7 1838
PMO
Ac-PKKKRKV-PEG-K(cyelo[FGFGRGRQ)-PEGI-Nal-PEGe- |, o -
MNal-CG-PMO '
Ac-pkkkrkv-PEG2-k{cycloffGirrrQN-PEGT 2-dNal-CO-PMO 15.1 1.8
Ac-pldcrkv-PEG2-k{cycloffGirrreQ-PEGI 2-Nal-CG-PMO 227 30.9
Ac-pkkkrkv-PEG2-k{cyclo[fffrrrrQ])-PEGT 2-dNal-CO-PMO 30.8 40
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Ac-pkkkrkv-PEGZ-k(cyclof FGFRRRRQ))-PEG1 2-dNal-CO- s s o
PMO -~ -
Ac-pkkkrkv-PEG2-K{ oyclo[fGEGrGrQ))-PEG1 2-dNal-CO-PMO  25.8 28
p yelof .
Ac-PKKKRKG-PEG2-K{cyclo[ FGRGRGRQ))-PEG1 2-Bip- w »
BRBRB-CO-PMO ' -
Ac-KEKKRE-PEG2-K{cyclo]FGFGRGRQ])-PEG1 2-Bip- » 06
BRBRB-CO-PMO e
Ac-PKKKRKG-PEG2-K(cyclo[ FGFGRGRQ])-PEG1 2-Bip- - < e
RBRB-CO-PMO a ‘
Ac-PKKKRKG-PEG2-K(eyclo FGFGRGRO|)-PEG12-RB-Bip- | | :
RB-CO-PMO - ¥
Ac-PKEKRKG-PEG2-K(cyclo[ FGFGRGRQ])-PEG1 2-Bip- 8 o
BHRHR-CO-PMO
Ac-PKKKRKG-PEGZ-K(cyclo]FGFGRGRQ])-PEG1 2-Bip- . -
BRHRH-CO-PMO ' -
Ac-PKKKRKG-PEG2-K(cyclo] FGFGRGRQ])-PEGI2-RHRH- | 5
Bip-CO-PMO ‘
Ac-PKKKRKG-PEG2-K(cyclo[FGFGRGRQ])-PEGIZ-RBRB- |, -
Bip-CO-PMO - -
Ac-PEKKRKG-PEG2-K(cyclo[FGFGRGRQI)-PEG12-BRBR- | \
Rip-CO-PMO i
Ac-PKKKRKG-PEG2-K(cyclo| FGFGRGRO])-PEGI2-HRHR- |, ,
Bip-CO-PMO '
cyclo[FGFGRGRQ}-Lys(Bip-KRKKKP-Ac)-CO-PMO 0 o
cyclo[FGFGRGRO]-Lys(PKKKRK-Bip-Ac)-CO-PMO )
Ac-KKKRK-PEGZ-K(cyclo[FGFGRGRQ)-PEG1 2-Nal-CO- 13 7 S 4
PMO . "
Ao-PKKKRKV-PEG2-K(cyclo[FGFGRGRQ-PEGI2-Nal-CO- o ,
PMO 77
Ac-PKKKRKV-PEG2-K(cyclo[FGFGRGRQ))-PEGE-Nal-CO- | ¢ s 3
PMO o '
Ac-PKKKRKYV-PEG2-K(cyclo] FGFGRGRQ])-PEGA-Nal-CO- | b3 1
PMO : .
Ac-PKKKRK V-K(cyclo[ FGWRGRQ])-PEG12-Nal-CO-PMO 11.6 )
Ac-PEKKRKV-K(cyclo[FIREGRGROD-PEG1 2-Nal-CO-PMO 57.3 45.2
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Ac-PKKKRKV-K{cyclo[ FG-Nal-GRGRG)-PEG12-Nal-C (- . L
26, 34.9

PMO

Ac-RBRRBR-PEG2-K(cyclo[FIFGRGRQ)-PEG12-Nal-CO- -

) 02.1 5.1

PMO

Ac-RBRRBR-PEG2-K(cyclo[FfFRRRRQ])-PEG1 2-Nal-CO- .

/ 39.4 30 4

PMO

Ac-RBRRBR-PEG2-K{cyclo]FIFRrRrQ)-PEG12-Nal-CO-PMO  54.5 48.6

Ac-tbrrbr-PEG2-Kicy clof fGEGrGrQY-PEGT 2-Nal-CG-PMO 0

Example 9. In Vive Tolerability in CD1 Mice,

{86397 EEV-PMO conjugates were admunistered iotravenously to CD1 mice at a dose of 50 mg/kg

formulated 1 3 ml/kg saline. After iyection, mice were assessed for in-life observations relating

to time to return to baseline. The scores were assigned as follows: 0 = baseling, | =<1 hto

recovery, 2 =<4 h to recovery, 3 =< 24 h to recovery.

Table 6. In Vivo Tolerability

Seguence In-Life
Seore,
i, 56
mpk
Ac-PKKKRKV-PEGZ-K{cyclof FGFGRGRE])-PEG1 2-K{Ac-Bip}-CO-PMO |
Ac-PEKERKV-PEG2-K{cyclo[FGFGRGRO])-PEGL 2-Nal-CO-PMO f
Ac-PKEKRKV-PEG2-K{cyclo[FGFGRGRQ])-PEG1 2-Bip-CO-PMO 1
Ac-KK-PEG2-K{cyclo FGFGRGRQ-PEG] 2-KRK-Nal-CO-PMO i
AC-K-PEG:-K{cyclol FGFGRGRQ)-PEG2-KKRK-Nal-CO-PMO 1
Ac-K{cyelo[FGFGRGROQ)-PEG -KKKRK-MNail-CO-PMO f
Ac-K{cyelolFGFGRGROD-KKKRK-PEG: 2-Nal-CO-PMO 3
Ac-KKK-K(cyclo[ FGFGRGRQ)-REK-PEG12-Nal-CO-PMO ”
Ac-KKK-K{cyclo[ FGFGRGRQ-PEG: :-RK-Nal-CO-PMO 1
Ac-KKE-K{cyvclo[FGFGRGRO-PEG: 2-1k-nal-CO-PMO t
Ac-K{cvcelolFGFGRGRON-PEG-kkkr-nal-CO-PMO I
Ac-PKKKRKV-PEG-K{cyclo[FGFRRRROQ-PEG2-Nal-CO-PMO i
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Ac-PKEKRKV-PEG:-K{cyclo]FGFRRRGQ-PEG)-Nal-CO-PMO

7%

PMO

Ac-PKKKRK V-PEG-K(cyclo]FGFGRGRQ])-PEG12-Nal-PEG,-Nal-CO-

Ac-pkkikrkv-PEG2-K{cycloffGrrrrQ13-PEGL 2-dNal-CO-PMO

|93

Ac-pkkkrkv-PEG2-k{cyclo[fGlrrrrQD-PEGI 2-Nal-CO-PMO

Ac-pkltkrkv-PEG2-k{cyclo[FGFRRRRQ})-PEG1 2-dNal-CO-PMO

CIF oo Ge

[

]
Ac-pkkkrkv-PEG2-k{cycloffffrrmQ])-PEGT 2-dNal-CO-PMO

]

]

Ac-pklkrkv-PEG2-I{cyclof f{GIGrGrQ)-PEG1 2-dNal-CO-PMO

Example 18. Ex Vive Tolerability in Primary Human Proximal Tubule Epithelial Cells.

{8648} Primary Human Proximal Tubule Epithehial 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 senal dilution of EEV-PMOs conjugate were added

to the cells in saline and mcubated. After 24 b, cell vialulity was determined using CellTiter Glo

2.0 and luminescence was measured using a SpectraMAX [DS spectrophotometer and [Cso values

were determined using GraphPad Prism.

Table 7. hRPTEC Viability

Sequence RRPTEC
Viability IC,,, 24
B (uM)
Ac-KKK-PEG,-K{cyclo FGFGRGRQ)-PEG, ,-RK-Nal-CO-PMO 5313
Ac-KE-PEG,-K{cyelol FGFGRGROJ-PEG, ,-KRK-Nal-CO-PMO 428.6
Ac-K-PEG,-K{cyclo] FGFGRGRO-PEG, -KKRK-Nal-CO-PMO 4917
Ac-K{eyclo] FGFGRGRQ-PEG,-KKEKRK-Nal-CO-PMO 298

Exaruple 11, In Vivo Efficacy in EGFP6584 Mice.

[8641] EEV-PMO conjugates were admumstered to EGFP654 mice at a dose of 5 mg/kg imjection

m a volume of 5 ml/kg of sterile saline. Afier 48 h, anumals were sacrificed and tissues were

harvested, snap-frozen and pulverized. To determine sphice correction of EGFP transeripts, RNA

was extracted from pulverized tissues using the RNeasy Mini Kit (QTAGEN, Cat No./ID: 74106,

205



(4

15

WO 2025/038902 PCT/US2024/042608

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 ¢yeles, 94 °C, 30 s; 60 °C,
30 s; 72 °C, 30 s 1 ¢ycle, 72 °C, 10 mun. The forward and reverse primers were 5'-
COTAAACGGUCACAAGTTCAGCG -3 and 5- 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)~100, with A = the ntensity of

the skipped band and B = the mtensity of the full-length band.

Table 8 Spiice Correction

Sequence Gastroc Splice
Correction, S
mpk, 48 b PI

Ac-KKK-PEG,-K{(cyclo[ FGFGRGRO}-PEG,-RK-Nal-CO-PMO 0

Ac-KK-PEG,-K{cyclo]FGFGRGROQ-PEG, - KRK-Nal-CO-PMO 6.6

Ac-K-PEG,-K{cyclol FGFGRGROD-PEG, ,-KEKRK-Nal-CO-PMG 0

Ac-K{cyelo| FGFGRGRO])-PEG, - KKKRK-Nal-CO-PMO 32

Example 12. In Vive Tolerability in UD1 Mice.

{86421 EEV-PMUO conjugates were administered mtravenously to CDB1 mice at a dose of S0 mg/kg
formulated n S mE/kg saline. After injection, mice were assessed for in-life observations relating
to tume 1o return to baseline. The scores were assigned as folfows: 0 = baseline, 1 = <1 hio

recovery, 2= < 4 h to recovery, 3 = < 24 h to recovery.

Table 8. In vive Tolevability

Sequence In-Life
Score,
CBi, 56
mpk

Ac-KKK-PEG,~-K{cyclo] FGFGRGRQ}-PEG, ,-RK-Nal-CG-PMO 1
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Ac-KK-PEG,-K{oyclo[FGFGRGROQ}-PEG, -KRK-Nal-CO-PMO

Ac-K-PEG,-K(crelo[FGFGRGRO])-PEG, - KKRK-Nal-CO-PMO

Ac-K{cyvelo[ FGFGRGRQ))-PEG, ,-KKKRK-Nal-CO-PMO

Example 13. In Vitro Efficacy in Hela634 Cells.

{86431 In Vitro Efficacy was tested in Hela654 Cells essentially as described in Example 6. EEV

sequences are provided in Table 11 below and were prepared as described in Example 5. The PMO

sequence 1s provided m Example S

Tabie 0. I'GFP expression in Hel.a854 celis

Helac54, MFI Fold
Sequence Increase over PMO @
30 pM, 24h)

A c-pkklrkv-PEG:-k{cyclo[FGFRRRRO-PEG>-dNal-

CO-PMO 150.66
Ac-pikkrkv-PEGo-k{cyclo[fGIGrGrQ-PEG1z-dNal-
CO-PMO 18.08
Ac-pkkkrkv-PEG-k{(cyclo[fGIGrGeQ - PEG: »-CO-

PMO ®.73

Example 14, Ex Vivo Tolerability in Primary Human Proximal Tubule Epithelial Cells,

{0644} 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 Viahilivy

Nequence

HWRPTEC Viability
1Cs0, 24 h (pM)

Ac-pkkkrkv-PEGo-k{ ey clof FGFRRRR Q] )-PEG 2~dNal-

CO-PMO 47 55
Ac-plkkrkv-PEGo-k{cy clo[ fGIGrGrQ-PEG12-dNal-CO-
PMO 523.8

A c-pkkkrekv-PEG:-k{cy clolf{GIGr GrQ)-PEG1-CO-PMO 73,3
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[8645] In vivo efficacy was tested 1in BEGFP654 Mice as described in Example 8. EEV sequences

are provided in Table 13 below and were prepared as described in Example 5. The PMO sequence

15 provided in Example 5.

Table 12. In Vivo Tolevability

Gastroc Sphice

dNal-CO-PMO

Sequence Correction, 5 mpk, 48
h PT

A c-pkkkrkv-PEG-k{cyclo[FGFRRRRQ)-PEGH- b5 1

dNal-CO-PMO B

A c-phkkrkv-PEGy-k{ey clo[fGIGrGrQ])-PEG2- hs @

PMO

A c-pkkkrlv-PEG-k(oyelo[fGFGrGrQ])-PEG,-CO- |

Example 16, In Vive Tolerability in CD1 Mice.

{8646} In vivo tolerability was tested mn CB1 Mice as described above. EEV sequences are

provided in Table 13 below and were prepared as described above. The PMO sequence ts provided

m Example 5.

Table 13. In Vive Tolevability

. in-Life Score, UD1, 50
Nequence
mpk
Ac-pkkkrkv-PEGo-k{ ey clo] FGFRRRR G )-PEG »-dNal-
CO-PMO 3
A c-pkklkrkv-PEG-k{cy clo[ fGFGrGrQ-PEG2-dNal-CO-
PMO 1
Ac-pkkkrkv-PEG-k{ ¢y clo[fGIGrGrQ)-PEG.-CO-PMO

Example 17, In Vitro Efficacy in Hel.a654 Cells,

{86471 HeLa-EGFP-654 cells (LCCC Tissue Culture Facility, Unmversity of North Carolina at
Chapel Hull, Chapel Hill, NC) were cultored 1o F-12K medium (ATCC) supplemented with 10%

FBS and 400 ug/mL G418, in a humudified incubator at 37°C and 5% CO2. Cells were plated at a

density of 104 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
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EGEP 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 PerkinBElmer Operetia CLS high content imager. Values are normalized to EGFP MF]

signal produced by the unconjugated PMO and given as the fold-increase in signal over

unconjugated PMO.

Table 144. EGEP expression in Hel a654 cells

Sequence Helad54,
MF1 Fold
Increase over
PMO @ 30
BM, 24h)
Ac-PKKERKV-PEG2-K(cyclo] FIFGRGRQ])-PEG2- 267 8
RFQILYBRRBRRB-OH -
Ac-PKKKRKV-PEG2-K(cyclo] FIFGRGRQ)-PEG2- 162
RFQILY-PEG2-OH ~
Ac-PKKKRKV-PEG2-K(cyclo[FIFGRGRQ])-PEG2-RF- |,
PEG4-OH
Ac-PKKKRKV-PEG2-K(cyclo[FGFGRGRQ])-PEG2-RF- (¢
PEG4-Bip-OH -
Ac-PRKKKRKV-PEGZ-K(cyclo[FIFGRGRQN-PEG2-RF- |, -
PEG4-Bip-0H .
Ac-PKKKREV-PEG2-K(cyclo{FIFGRGRQ])-PEG2-RF- | .o
PEG2-Bip-OH o
Ac-KKKRK-PEG2-K{cyclo[ FGFGRGRQ])-PEG2-RF- 30
PEG4-K(N3)-NH2
Ac-KKKRK-PEG2-K{cyclo[FGFGRGRQ])-PEG2-RF- 4
PEG4-Bip-OH ‘
Ac-KKKRK-PEG2-K(cyclo[FGFGRGRQ])-PEGS-R-Bip- |, .,
OH sy 4
Ac-KKKRK-PEG2-K{cyclo[FGFGRGRQ])-PEGS-RF-OH {143
Ac-KKKRK-PEG2-K(KKRKK-Ac)- 09 2
K{cyclo] FGFGRGRQ-PEG12-K(N3)-NH2 e
Ac-KKKRK-PEG2-K(RBRRBR-Ac)- 158,
K{cyclo[FGFGRGRQ-PEG1 2-K(N3)-NH2 -
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Ac-RBRRBR-PEGZ-K(KKRKK-Ac)-

K(cyelo[FGFGRGRQ]-PEG 2-K(N3)-NH2 207.5

Ac-KRK-PEG2-K({KRK-Ac)-K{cyclo[FGFGRGRGQ}- 126

PEGI2-K({N3}-NH2 )

AC-PRKKREV-PEG2-K{cyclo] FGFGRGRG])-PEG4-RE- y

PEG4-0OH

Ac-PRKKKREV-PEG2-K{cyclo] FGFGRGRQ])-PEGS-RF- 6

PEG4-OH

Ac-PEKKRKV-PEG2-K{cyclo[FGFGRGRQ}-RF-PEG4- |, ~

OH "

Ac-PKKKRKV-PEG2-K{cyclo[ FGFGRGRO})-B-RF- 86

PEG4E-OH ’

Ac-KKKRK-PEGZ-K{cyclo[ FGFGRGRQ])-PEG4-RF- 16.4

PEG4-OH

Table 148, EGFY expression in Hela634 cells

Seguence Hela654,
MF] Fold
Increase over
PMO @ 30
ulM, 24h)

K{cyelo FGFGRGRQ-PEG: - N™MK-NM - NMOK - 4

NMeR MK ( A g Nal)-OH '

AC-K(cyelo FGFGRGRO]-PEGH-NK-NYK-NMK-

NMOR-NMK ( Ag-nal)-OH R

Ac-K{cvelo[ FGFGRGRGQ])-PEG - VM - VMR L NMeR 44

NMK( Ac-Nal)-OH '

Ac-K{cyclo[ FGFGRGRQ]-PEG - VMR - VMR NMeR 34

NMK(Ac-nab)-0H -

Ac-K(eyclo[FGFGRGROD-PEGr2- N K-NMK-NMK-

NMER- k(N3 )-NH,

Ac-K{eyclo| FGFGRGROD-PEG: 2- NMe R VMg oMo 48

k G\\Tg} -NH; '
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Example 18, Ex Vive Tolerability in Primary Human Proximal Tubule Epithelial Cells.

[8648] 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 in opaque

whiie 96-well plates. After overnight culture, a senal diluiton of EEV-PMOs conjugate were added

to the cells in saline and mcubated. After 24 h, cell viability was determined using CellTiter Glo

2.0 and luminescence was measured using a SpectraMAX 1DS specirophotometer and 1C50 values

were determined using GraphPad Prism.

Table 1SA. hRPTEC Viability

K{cyclo{FGFGRGRQ]-PEGI 2-K(N3)-NH2

Sequence BRPTEC
Viability
IC50,24
(aM)
Ac-PKEKRKV-PEG2-K(cyclo[FFFGRGRQ)-PEG2- 1817
RFQILYBRBRB-OH o
Ac-PKKKREV-PEG2-K{cyclo[FFFGRGRQ])-PEG2- 70
RFQILY-PEG2-OH '
Ac-PKKKRKV-PEG2-K(eyclof FIFGRGRQ))-PEG2-RF- |\ o)
PEG4-OH B
Ac-PKKKRKV-PEG2-K(cyclo{ FGFGRGRQ])-PEGZ-RF- | o
PEG4-Bip-OH '
Ac-PKKKRKV-PEG2-K(cyclo{FIFGRGRQ])-PEG2-RF- |, ..
PEG4-Bip-OH '
Ac-PKKKRKV-PEG2-K(cyclo[FIFGRGRQD-PEGZ-RF- |
PEG2-Bip-OH E
Ac-KKKRK-PEG2-K(cyclo[FGFGRGRQ])-PEG2-RF- Lo o
PEG4-K(N3}-NH2 .
Ac-KKKRK-PEG2-K(cyclo FGFGRGRQD-PEGZ-RF- | ..
PEG4-Bip-OH T
Ac-KKKRK-PEG2-K(cyclo[ FGFGRGRQ]-PEGE-R-Bip- |, ,
OH -
Ac-KKKRK-PEG2-K{cyclo[FGFGRGRO])-PEGS-RF- 47 4
OH e
AN < - < Xﬂ'... (T 'y..L & dm
Ac-KKKRK-PEG2-K(KKRKK-Ac) 19,94
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Ac-KKKRK-PEGZ-K(RBRRBR-Ac)-

Q A5
K{cyclo[ FGFGRGRQ-PEGI 2-K(N3-NH2 19.68
Ac-RBRRBR-PEGZ-K(KKRKK-Ac)- 77
K{cyclo[ FGFGRGRQ-PEG12-K(N3)-NH2 e
Ac-KRE-PEG2-K(KRK-Ac)-K{cyclo[FGFGRGRQ}- g
PEGI2-K(N3)-NH2 -
Ac-PKKKRKV-PEG2-K(eyclof FGRGRGRQ])-PEGA-RF- |, .
PEG4-0OH '
Ac-PKKKRKV-PEG2-K(cyclo{ FGFGRGRQ])-PEGE-RF- |0
PEGA-OH
Ac-PKKERKV-PEG2-K{cyclo] FGFGRGRQ])-RF-PEG4-
i 244.7
OH
Ac-PKKKRKV-PEG2-K(cyclo] FGFGRGRQ])-B-RF- 1657
PEG4-OH o
Ac-KKKRK-PEG2-K{cyclo[FGFGRGRQ])-PEG4-RF- 516
PEG4-OH ‘
Table 15B. hRPTEC Viability
Seguence hRPTEC
Viability
ICS0,24 h
(uM)
K{cyelo FGFGRGRQ)-PEG - N MK - VMR . VoK 4391
NMERNEMK{ Ac-Nal)-OH o
AcK(cyclo[ FGFGRGROD-PEG - NV R-NMK-NMK- )
NMER N Ac-nal}-OH '
Ac-K(cyclo[FGFOGRGRQ]I-PEG-NRK-NMR-NYR- o
NMER (Ac-Nal)-OH T
Ac-K{cvclo[ FGFGRGRQ]-PEG: p-N™MK - VMR- MR- 81 3
NMK( Ac-nal}-OH '
Ac-K{cyclo[FGFGRGRQ]-PEG1 2-NMeK -NMek- 083 1
NMeR-Nal-OH e
Ac-K{eyclo| FGFGRGROQD-PEG2- N K- NM VML 405
NMERL f(N5)-NH; i
Ac-K(cyclo[FGFGRGRON-PEG - N K-NMK-NMR- o

M Ng)wN}{z
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Ac-K{cyclo] FGFGRGRG)-PEGE 2-NMeK -NMeR-OH 832.1

Example 19, In Vivo Efficacy in EGFP654 Mice.

{86497 EEV-PMO comjugates were adnumstered to EGFP654 mice at a dose of 3 myg/kg injection
m a volume of 5 mb/kg of sterile saline. After 48 h, animals were sacrificed and tissues were
harvested, snap-frozen and pulverized. To determine sphce correction of EGFP transeripts, RNA
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 QIAGEN OneStep RT-PCR Kit (QIAGEN) per manufacturer’s
mstructions. The reverse transcription was carried out at S0 °C for 30 nun. Then the PCR reaction
was carried out with the following program: 1 cyele, 94 7C, 15 mun; 35 cycles, 94 °C, 30 3, 60 °C,
30 8; 72 °C, 30 5, 1 cycle, 72 °C, 10 mun. The forward and reverse primers were 5'-
CGTAAACGGCCACAAGTTCAGCG -3 and 57- GTGGTGCAGATGAACTTCAGGOGTC -3,
respectively. PCR products were analyzed by 2% E-gel {Thermo Fisher Scientific). Product bands
were guantified by densttometry analysis with Tmagel software, and skipping efficacy was
calculated with the following equation: skipping (%) = A/(A+B)x100, with A = the intensity of

the skipped band and B = the mtensity of the full-length band.

Table 16, Splice Correction

Sequence {astrec Heart Splice
Splice Correction, §
Correction, mpk, 43hP1
Smpk, 48h
Pi
Ac-PKKKRKV-PEGZ-K(cyclof FIFGRGRQ))-PEG2- 351 52 4
RFQILYBRBRB-OH o oo
A-PRKKREV-PEG2-K{cyclof FIFGRGRQ)-PEGR2-RFQILY- 0.7 o 5
PEG2-0OH o e
Ac-PKKKREV-PEG2-K{cyclo] FITFGRGRQ])-PEG2-RF- 53 3 73 3
PEGA-OH 3 78.3
Ac-PKKKRKV-PEG2-K{cyclo FGFGRGRQ-PEGZ-RF- 56.5 -3 4
PEG4-Bip-OH "
Ac-PKKERKV-PEG2-K{cyclof FIFGRGRQ])-PEG2-RF- 504 -
PEG4-Bip-OH 7 >
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Ac-PKKKRKY-PEGZ-K(cyclof FIFGRGRQ|)-PEG2-RE- 592 S
PEG2-Bip-OH o7 o
Ac-KKKRK-PEG2-K(cyclo[FGFGRGRQ])-PEG2-RF-PEGA- | 03
K(N3)-NH2 :
Ac-KKKRK-PEG2-K(cyclo[FGFGRGRQ])-PEG2-RF-PEGY-
ACBET R4.8 6.4
Bip-OH
Ac-KKKRK-PEG2-K(cyclo[FGFGRGRQ])-PEGS-R-Bip-OH  [32.6 496
Ac-KKKRK-PEG2-K(cyclo{ FGFGRGRQ])-PEGS-RF-OH 273 0.5
Ac-KKKRK-PEG2-K(KKRKK-Ac)-K(eyelo[FGFGRGRQ}- |, R
PEG12-K(N3)-NH2 ' M
Ac-KKKRK-PEG2-K(RBRRBR-Ac)-K(cyclo[FGFGRGRQ}- |, o
PEG12-K(N3)-NH2 ‘
Ac-RBRRBR-PEG2-K(KKRKK-Ac)-K(eyclo[FGFGRGRQ]- | o
PEGI2-K{N3)-NH2
Ac-KRK-PEG2-K(KRK-Ac)-K(cyclo[FGFGRGRQI-PEGI2- | o N
K(N3)-NH2 ik
Ac-PRKKRKV-PEG2-K(cyclofFIFGRGRQ])-RF-PEG4-OH |34 89.6
Ac-PKKKRKV-PEG2-K(cyelo[ FFFGRGRQ])-PEG4-RF- 20 2 o 1
PEG4-OH o =
Ac-PKKKREV-PEG2-K(cyclo[ FFFGRGRQ])-PEGE-RF- 203 o3 3
PEG4-OH < i
Ac-KKKRK-PEG2-K{cyclofFGFGRGRQ])-PEG2-RF-PEGA- . N
0.8 2.9
OH
Ac-PKKKRKV-PEG2-K(cyclo] FGFGRGRQ])-PEG4-RF - 4 R
PEG4-OH - -
Ac-PKKEKRKV-PEG2-K{cyclo] FGFGRGRO])-PEGR-RF- 37 5
PEG4-OH 7 "
Ac-PKKERKV-PEG2-K(cyclof FGFGRGRQ]-RF-PEG4-OH 65,7 472
Ac-PKKKRKV-PEGZ-K(eyclof FGEGRGRQ))-B-RE-PEGH- |, -
OH R ‘
Ac-KKKRK-PEG2-K(cyclo[FGFGRGROQ]-PEG4-RF-PEGA-
N 44.5 1.4
OH
Ac-KKKRK-PEG2-K(cyclo[FGFGRGRQ])-PEGE-RF-PEG4- |, 75
ou
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Ac-PRKKKRKV-PEGZ-K(cyclo] FGFGRGRQ])-PEG2-R-PEG4- |, o N

OH ‘
Ac-PKKKRKV-PEGZ-K(cyclo] FGFGRGRQ])-PEG2-F-PEG4- |

I 24.7 02

OH

Ac-PKKKRKV-PEGZK(cyclo[FGFGRGRQ))-PEG2-RRF- | o
PEG4-OH a e
Ac-PKKKRKV-PEG2-K(cyclof FGFGRGRQ])-PEG2-RFR- | -
PEG4-0OH - -

Example 20. In Vivo Tolerability im CD1 Mice.

{6650] EEV-PMO conjugates were administered intravenously to CD1 mice at a dose of 50 mg/kg

formulated in S mb/kg saline. After injection, mice were assessed for in-life observations 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 17A, In Vivo Tolerability

Seguence In-Life Score,
C, 56 mpk
Ac-PKKKRKV-PEGZ-K{cyclo[ FIFGRGRO-PEG2-RFQILYBRBRB- 5
OH i
Ac-PKEKKRKV-PEGZ-K{cyclo[ FIFGRGRO}-PEG2-RFGQILY-PEG2-CH 3
Ac-PREKREV-PEG2-K{cyclo[FfFGRGRQ])-PEG2-RF-PEG4-0H 2
Ac-PKKKRKV-PEG2-K{cyclo[ FGFGRGRO-PEG2-RF-PEG4-Bip-OH 2
Ac-PKEKKRKV-PEGZ-K{(cyelo[ FIFGRGRO-PEG2-RF-PEG4-Bip-OH 3
AC-PEKKREV-PEG2-K{cyclol FITFGRGRON-PEG2-RF-PEG2-Bip-OH 2
Ac-KKKRK-PEG2-K(cyclo[FGFGRGROD-PEG2-RF-PEG4-K(N3)-NH2 3
Ac-KKKRK-PEG2-K{cyclo] FGFGRGROD-PEGZ-RF-PEG4-Bip-OH 2

Example 21. In Vitro Efficacy in Hela654 Cells,

[8651] HeLa-EGFP-654 cells (LCCC Tissue Culture Facility, University of North Carolina at

Chapel Hill, Chapel Hill, NC) were cultured m F-12K medium (ATCC) supplemented with 10%

FBS and 400 pg/mL G418, in a hunudified mncubator at 37°C and 5% CO2. Cells 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 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 PerkinFlmer Operetta CLS hugh 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.

Jable 18 EREV-PMOs

Sequence Hela654, MF1
Fold Increase over
PMO @ 30 pM,
24h)y
Ac-pklkrkv-PEG2-k{cyclo[fGirrQN-PEGI 2-dNal-CO-PMO 132
Ac-pklkkekv-PEGR2-k{cyelo[fGfrmrQN-PEGI 2-Nal-CO-PMO 156
Ac-plldakv-PEG2-k{cyclo[fffrrrrQ)-PEG1 2-dNal-CO-PMO 182
Ac-plldkrkv-PEG2-k{cvelo[fGEGrGrO)-PEGI 2-dNal-CO-PMO 18
Ac-pkkkrkv-PEG2-k{ ey clo[fGIGrGr(Q)-PEG1 2-CO-PMO 9
Ac-pklkrkv-PEG2-k{cyelo[fGFGrGrO])-PEG12-K(N3)-NH2 151
Ac-rhrrbr-PEGZ-K{cyclo[fGIGrGe)-PEGT 2-Nal-CO-PMO 183

Example 22, Ex Vivo Tolerability in Primary Human Proximal Tubule Epithelial Cells.

[08652] Primary Human Proximal Tubule Epithehal Cells (hRPTEC) were cultured according to

the manufacturers protocol. Cells were harvested and plated at a density of 107 cells in opaque

white 96-well plates. After overnight culture, a serial dilution of EEV-PMOs conjugate were

added to the cells 1n saline and incubated. After 24 h, cell viability was determined using

CellTiter Glo 2.0 and fominescence was measured using a SpectraMAX DS spectrophotometer

and 1Cso values were determined using GraphPad Prism.

Table 19. hRPTEC Viabifity

Sequence

BRPTEC Viability
1050, 24 b (M)

Ac-pkkkrkv-PEG2-I{cyelo[ fGrerQ1)-PEG1 2-dNal-CO-PMO

48.9

Ac-plllakv-PEG2-I{cyelof fGfrrrQ)-PEGI 2-Nal-CO-PMO 40
Ac-pkikkrkv-PEGRZ-k{cyclof ffrrrrQ[)-PEG1 2-dNal-CO-PMO 4.5
Ac-pkldakv-PEG2-k{cyclof G GrGrQ-PEGE 2-dNal-CO-PMO 623.8
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Ac-pkkkrkv-PEG2-I{cyelo[ fGEGrGrQ)-PEGI 2-CO-PMO 673.8
Ac-plldakv-PEG2-k{cyclof fGFGrGrQ-PEGI 2-K(N3}-NH2 320.3
Ac-rbribr-PEGZ-K{cvelo[fGIGrGr())]-PEGI 2-Nal-CO-PMO 95,8

Example 23. In Vivo Efficacy in EGFP654 Mice.

{9653} EEV-PMO conjugates were administered to EGFP654 mice at a dose of S mg/ke
mjection in 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,
RNA was extracted from pulverized tissues using the RNeasy Minit Kit (QIAGEN, 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 Kut {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 programu 1 cycle, 94 °C, 18 nun; 35 cycles, 94 °C, 30
s; 60 °C, 30s; 72°C, 30 s; T evele, 72 °C, 10 min. The forward and reverse primers were 5'-
CGTAAACGGCCACAAGTTCAGCG -3 and 5- 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)Y <100, with A = the intensity of

the skipped band and B = the intensity of the full-length band.

Tuble 20. Splice Correction

Gastroe Heart Splice
Sequence Splice Correction, §
Sequence Correction, 5 impk, 48 h P
mpk, 48 h Pt
Ac-pkklalov-PEG2-k(cycloffGirrrrQ)-PEGI 2-dNal-CO- - ,
PMO 151 16.8
Ac-pkldrlov-PEGR2-k(cycloffGirrrrQ])-PEGI 2-Nal-CO-PMQ 227 30.9
Ac-pkkkrkv-PEGZ-k{cycloffffrrreQD-PEGI 2-dNal-CO-PMO  30.8 A0
Ac-pkkkrkv-PEG2-k{cyeloffGIGrGrO-PEGT 2-dNal-CO- . »
PMO 25.3 2.3
Ac-pklkrkv-PEG2-k(cyclo[fGIGrGrQH-PEGI2-CO-PMO ¥ j]
Ac-pkkkrkv-PEG2-k{cycloffGFGrGrQ])-PEGI2-K(N3)-NH2 294 0
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—y

Ac-rbrrbr-PEGZ-K{cyclo{fGFGrGr(3)-PEG1 2-Nal-CO-PMO 12,8 j]

Example 24, In Vivo Tolerability in TD1 Mice.

[86534] EEV-PMO conjugates were administered mtravenously to CD mice at a dose of 50
mg/kg formulated in 5 mL/kg sahine. After iyection, mice were assessed for in-life observations
relating to time fo return to baseline. The scores were assigned as follows: 0 = baseline, 1 =< 1 h

to recovery, 2 =< 4 hto recovery, 3 = < 24 h {o recovery.

Table 21, LEV-PMOs

In-Life
Segquence Score, Ch,
56 mpk

Ac-pkkkrkv-PEGR-k(cvelo[fGrrrQ)-PEG 2-dNal-CO-PMO
Ac-plddkrkv-PEGZ-k{eyclo fGIrrr(Q1-PEG1 2-Nal-CO-PMO
Ac-pkkkrkv-PEG2-k{cvelo[ fifirmQ1-PEGE 2-dNal-CO-PMO
Ac-pkldarkv-PEGZ-k{cyclo[fGIGrGrQD)-PEGT 2-dNal-CO-PMO
Ac-pklkkrkv-PEG2-k(cvclol fGIGrGrQH-PEGI2-CO-PMO

[arR RN RUNE UV RPN]

Example 25, In Vitro Efficacy in HeLa654 Celis,

[865858] Hela-EGFP-654 cells (LCCC Tissue Culture Facility, University of North Carolina at
Chapel Hill, Chapel Hill, NC) were cultured in F-12K medium (ATCC) supplemented with 10%
FBS and 400 pg/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-
PMO conjugate was added to the cells at the indicated concentrations to test for dose-dependent
EGFP expression. The assay was performed in triphicate {(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 M¥FI
signal produced by the unconjugated PMO and given as the fold-imcrease in signal over

unconjugated PMO.

Table 22. EGEP expression in Hel a654 cells

Sequence Hel.a654,
MFI Fold
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{ncrease over

PMO @ 30

uM, 24h)
Ac-PKEKKRKG-PEG-K{cyclo] FGFGRGRG])-PEG:12-Bip-BRBRB-OH 11.1
Ac-KKKRK-PEG-K{cyclo[FGFGRGRG]}-PEG»>-Bip-BRBRB-OH 33.5
Ac-PKEKRKG-PEG-K{cyclo[FGFGRGRO])-PEG12-Bip-RBRB-OH 27.4
Ac-PKKKRKG-PEG-K{cyclof FGFGRGRO-PEG>-RB-Bip-RB-OH 27.8
Ac-PKKKRKG-PEG:-K{cyclo[FGFGRGRO-PEG::-RBRB-Bip-OH 38.7
Ac-PKKKRKG-PEG:-K{cycloi FGFGRGROD-PEG::-BRBR-Bip-OH 11.4
cyclofFGFGRGRO-KBip-KREKKP-Ac)-OH 0.2
cyclofFGFGROGRO]-K(PKKKRK-Bip-Acy-OH 20.3

Exarmaple 26. Ex Vivo Telerability in Primary Human Proximal Tubule Epithelial Cells.

18656} 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 in opaque

white 9G-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 D5 spectrophotometer and IC50 values

were determined using GraphPad Prism.

Table 23. hRPTEC Viabilivy

Sequence RRPTEC
Viability
1CS0, 24 b
{(nM}
Ac-PKKKRKG-PEGK(cyclo] FGFGRGRQ])-PEG:1-Bip-BRBRB-OH 39.9
Ac-KKKRK-PEG-K{cyclo[FGFGRGRG]}-PEG:-Bip-BRBRB-OH 1683
Ac-PKKKRKG-PEG,-K(eyclo] FGFGRGRO}-PEG,-Bip-RBRB-OH 205.3
Ac-PKKEKRKG-PEG-K{cyclo]f FGFGRGROD-PEGi:-RB-Bip-RB-OH 2341
Ac-PKKERKG-PEG-K{cyclof FGFGRGROD-PEG1:-RBRB-Bip-OH 194.2
Ac-PKKKRKG-PEG-K(cyclof FGFGRGRQ])-PEG,-BRBR-Bip-OH 266.8
cyclo[FGFGRGRO-K{Bip-KRKKKP-Ac)-OH 63.59
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cyclo[FGFGRGRO|-K(PKKKRK-Bip-Ac)-OH 25.02

Exaraple 27, In Vive Efficacy in EGFP654 Mice.

18657} EEV-PMO conjugates were admunistered to EGFP634 mice at a dose of 5 mg/ky injection
m a volume of 5 ml/kg of sterile saline. Afier 48 h, anumals were sacrificed and tissues were
harvested, snap-frozen and pulverized. To deterroine sphce correction of EGFP transeripts, RNA
was extracted from pulverized tissues using the RNeasy Mo 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 S0 °C for 306 mmn. Then the PCR reaction
was carried out with the following progranu 1 cycle, 94 °C, 15 mun; 35 cycles, 94 °C, 303, 60 °C,
30 8; 72 °C, 30 5, 1 cycle, 72 °C, 10 mun. The forward and reverse primers were 5'-
CGTAAACGGCCACAAGTTCAGCG -3 and 57- GTGGTGCAGATGAACTTCAGGGTC -37,
respectively. PCR products were analyzed by 2% E-gel {Thermo Fisher Scientific). Product bands
were guantified by densttometry analysis with Tmagel software, and skipping efficacy was
calculated with the following equation: skipping (%) = A/{(A+B)x100, with A = the mtensity of

the skipped band and B = the intensity of the full-length band.

Table 24. Gastroc. Splice Correciion

Sequence Gastroc Splice #Heart Splice
Correction, 5 Correction, 5
mpk, 48h P mpk, 48 P
Ac-PKEKKREG-PEG-K{cyclo[FGFGRGRG])-PEG:-Bip- 119 -
BREBRB-OH o T
Ac-KKEKRK-PEG:-K{cyclo[ FGFGRGRQ])-PEGi»-Bip- 6.4 06
BREBRB-OH o ’
Ac-PKKKRKG-PEG-K{cyclo[FGFGRGRQ-PEG::-Bip- 75 s 6
RBRB-OH “
Ac-PKKKRKG-PEG-K{cyclo[FGFGRGROD-PEG:2-RB- 53 S
Bip-RB-OH - ;
Ac-PKKERKG-PEGr-K(cyclo[FGFGRGROD-PEGu-Bip- |, -
BHRHR-OH
Ac-PKKERKG-PEG-K{cyclo[FGFGRGRO-PEG:»-Bip- 17 5.2
BRHRH-OH ! -
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Ac-PKEKKRKG-PEG-K(cyclo]FGFGRGRQD-PEG12- 6 »
RHRH-Bip-OH "

Ac-PRKKKRK G- PEG-K{cyclo[FGFGRGROD-PEG2- - >
RBRB-Bip-OH -
Ac-PKKKREG-PEG-K(cyclo] FGFGRGRQ])-PEG:»-BRBR- o \
Bip-OH -
Ac-PKKKRKG-PEG-K{cyclo] FGFGRGRQ)-PEG - 47 )
HRHR-Bip-OH :
cvclo[FGFGRGRO-K(Bip-KRKKKP-Ac)-OH 0 0
cvelo[FGFGRGRO-K(PKKKRK-Bip-Ac)-OH 0
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CLATMS
1. An endosomal escape vehucle (EEV) comprising the struchure:
it
\? SN ng Mg&g
{CH E}y‘
éﬁs@?‘

o

{(A)
wherein
EP is a linear exocyclic peptide;
¢CPP 1s a cyelie cell penetrating peptide;
L' and L%, are, independently, a linker arm;
" indicates L- or D-stereochemistry;
v’ is an ioteger from 1 to 5; and

M comprises a reactive handle,

2. The EEV of claim 1, wherein L comprises a polyethylene glycol component (PEG)X/, an
amino acid component (AA)a', , or a combination thereof, wherein 2’ 13 an integer from 0-12 and

x 13 an integer from 0-12.

3. The EEV of claim 1 or 2, wherein L! comprises (PEGY and %' 15 an integer from 1 to 12,
4. The EEV of claim 2, wherein x" 15 an integer from 0, 2, 4, & or 12.

5. 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)R' comprises one or more aming acid residues

selected from lysine (K}, arginine (R}, histidine (H), elycine (G}, B-alanine (B}, phenylalanine (¥},

proline (P}, valine (V), or combinations thereof

7. The EEV of claim 6, wherein {AA)a’ comprises at least one charged amino acid.
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& The EEV of claim 6 or 7, wheren a’ 1s an mteger from 1-12.

9, The EEV of claim 6 or 7, wherein a’ 1s an integer from 1-8.

10. The EEV of claim 6 or 7, wherein a’ 1s an integer from 2-5.

11 The EEV of any of claims 1-10, wherein L? comprises one or more polyethylene glycol

components (PEG)z’, (PEG)2", one or more amino acid components {AAW', (AA}L, oneor
more hydrophobic components (X, {(X°"), or a combination thereof, wherein b’ and b" are,

mdependently, an integer from 0-12 and 7’ and z” are, independently, an integer from 0-12.

12. The EEV of claim 11, wherein L? comprises {(PEG)z', (PEG)z",or a combination thereof

and z' and 2" are, independently, an integer from 1 to 12

13, The EEV of claim 11, wherein L? comprises (PEG),, {(PEG),~, or a combination thereof

and z’ and 2z’ are, independently, 2, 4, 8, or 12.

14. The EEV of claim 11, wherein L* comprises (PEG)Z', and 2’ 15 2, 4, &, or 12,
15 The EEV of claim 11, wherein L* comprises (PEG)z’ and (PEG)z",and 2’ and 7" are,

mdependently, 2, 4, 8, or 12.
16. The EEV of any of claims 11-15, wherein { AAYb and (AA )b comprise one ot more amino
acid residues selected from lysine (K}, arginme (R}, histidine (M), glycine (G}, B-alanine (B},

phenylalanine (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.

18 The EEV of claim 16 or 17, wherein b’ and b" are, independently, an integer from i-12.
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19. The EEV of claim 16 or 17, wherein b’ and b” are, independently, an integer from 1-8.
20, The EEV of claim 16 or 17, wherein b’ and b" are, independently, an integer from 2-5.
21 The EEV of any of claims 11-20, wherein L? comprises one or more hydrophobic

components (X°7), (X”).

22. The EEV of claim 21, wherein X°" and X°" are the same.

23. The EEV of claim 21, wherein X° and X°" are different.

24. The FEV of claim 1, wherein L', L?, ¢CPP or a combination thereof comprises a

hydrophobic component (X))

25, The EEV of any of claims 22-24, wherein the hydrophobic compeonents (X°7, (X°) are,

mdependently, selected from Nal, dNal, or Bip.

~

26. The EEV of clavm 1, comprising a structure selected from:

Formula (B):

EP—N-{PEG)e 7 ? TN-{PEBY \i“f
o H o
{CHg)y
cCPP (B),
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Formuda (BB):

Q9
s M A g o
AL i ; XS
N

A

b K- peo) N ey XS Ee Ty
© {ﬁﬁz}y' © °
{;:GF‘? (85); Formula
(C):

" 04 {i A ARy X~ (AR}~
ER—N-{PEG), '\T{" 3 ‘ﬁ“{?ﬁﬁ}s"ﬂ' ﬁf " "

(CHzly ©
éﬁ?? (C):
Formula (D).

O - .
g & FAL X0 B8

.

\\f“:/“i\:’\{ M}b‘mgu,w{pgg}g” o w
O
{CHgz)y
cOPP (D)

H )
EP—N-{PEQ}, ‘ﬂ-‘
Q

Formula (1)
H R AT Hxey-m
Egﬁ ..... N {?EG}Q TN e

{E}; and

Formula (F):

« B e
v’{"‘\}\; & \" A i’\ A{"\E\

H . )
BP—N={PEG) Y Y TN=(PEG) Y

{F)

wherein:
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x'is an integer from O 1o 12;
17180, 1, or 2, wherein 1 18 O when X' 15 O
z' is an integer from O to 12;

1718 0, 1, or 2, wherein 37 1s {0 when 2718 0;

5 z'" i3 an integer from 0 to 12;
118 0,1, or 2, wherein 3" 15 G when 2" 18 0;
X and X°" each, mdividually, comprise a hydrophobic component;
K* is D-lysine or L-lysine residue;
{AA}b and (AA}L" are each an amino acid {AA) component comprising at least one amino
10 acid residue;

b’ 15 an mteger from O to 12; and

b ig an integer from O to 12,

27, The EEV of claim 1, comprising a structure selected from:

1S Formula (G):
& I

g H v H R v
H R "% . P o N
EF N (PEG) Py N 8 pg), Uy (A N PR T Ty
: {OH ' j 0
O o
(CHa)yp
cCPP ,,
¢ (G).
Formulka (H):
o N
A s (AU L
H (S W (A (AR~ N—(PEG - Y
EP N~ (PEG, *N\F ‘ﬁ----{mzc;;ﬁf%? T (AR —~N—{PEG) ;I
TRy ©
cCRP (H):
Foranda (1)
o A P
P oM i H SO AR I8
# i) A (AR N (PEG T Dy
ER N (PEG - L?zN\i‘, -gm{pﬁg}z‘f« \Mr {8A) {PEG)2 é}
(CHzly ©
cOPP

D
<D

(&
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Formula (J):

)
2

Mo
EF - N-(PEG), -
i

Formula (MJ3:

¥ i
H SR LY. W U oA
EP N {PEQY, = \i {Ad}y §{?E{§}z\

Formula (K):

9y rooH
EP N~ (PEG)

Formula (1):

§ H

H 4
EP N~ {PEG),:

7

-

Q

K aay N +

g I H o}
"‘\[ﬁT > (A —N—(PEG), Ty ™

H {§ &

{CHy)y Q

&

cORP

o9 3

»
oM
i

{

(CHaly ©

SORP

& -
i o4
&

O

{& RE}}:“

oGRPR

9 -
el N-(PEG) (A&} M

{
i

iﬁﬁﬁy‘
i
cGRP
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Formula (M):

O .
H Rl A A
ER -~ N~{FEGL - "'\g‘g‘” STOUN{BEG) N ’
& L ¥ 5
{ﬁ ﬁz‘t}y‘
i
2ORR
(M)
wherein:
k' is an integer from 0 to 12;
5 17180, 1, or 2, wherein 118 0 when X' 15 ;

z' 1g an integer from O to 12;
17180, 1, or 2, wherein {” 15 ( when 2" 15 0;
z" 15 an integer from 0o 12;
17180, 1, or 2, wherein 3" 1s 0 when z” 15 0;
10 X" comprises a hydrophobic component;
K" is D-lysine or L-lysine residue;
{AAda, (AAW, and (AA)D” are each an amino acid (AA) component comprising at least
one amino acid residue;
a’ is an integer from O to 12;
15 b' is an integer from 0 to 12; and

b 1s an nteger from O to 12,

28, The EEV of claim 1, comprising a structure selected from:

Formuda (R):

EP—N-{PEG) \E ON-{PEG, i1
{CHgly
|
" cCPP

{R); and
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Formuda (B):

4 © |
- 3% i 3 N
Ho b N e XM
EP—N-(PEG) "y ¢ N (PEG)T Y
O Q
(CHa)y
§
cOPP (B
wherein:
x"is an integer from O to 12;
5 17180, 1, or 2, wherein | 15 O when x" 15 0;
2’ is an integer from O to 12;
1718 0,1, or 2, wherein 3 1s 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 cCPP

comprises D-amino acids, achiral amino acids and AAsc, wherein AAsc is 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):

{AA};
wherein:
Ac is an acety! group;
c¢CPP is a cyclic cell penetrating peptide;
20 1% is a linker arm;
~indicates £~ or D-stereochemistry

v'is an integer from 1 to §; and
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M 1s a reactive handle.

31. The EEY of claim 30, comprising a structure selected from:

Formula (N}:

g ©
N A AR KX M
Ac” \( N-(PEG), " "y
H o
{CHaly
5 cCPP (N);

Forpuda (0):

L
N L T AA)-M
Ag \(’ N—{PEG}, "’ \H'
H 0
i?ﬁﬁy’
cOCR (©):;
Formula (P):
i A AR XM
. L SR »}\'\. . e G < 1 L T
,&C‘V \'\{"" ) g‘m’g&gQ}z‘f{ ! )\'gf *
{{:Hs}gx* ©
cGOR {P), and

10 Formula (Q):

o
N SWELEY
- o Ay B
AT Y7 N~ (AR)y—(PEG) T
{CHzy °
-OPP '
o Q)

wherein:
Z' is an 1oteger from 0 to 12;

37180, 1, or 2, wherein 17 13 O when 2" 15 0,

230



WO 2025/038902 PCT/US2024/042608

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; and

b’ 15 an mtsger from Oio 12,

5 32 The EEV of any of claims 1 to 31, wherein M comprises -OH,
Nty
S NH
N 2
@ ., wheremn y" 1s an integer from 1 to 4,
33. A compound comprising an EEV-cargo conjugate having the siructure of Formula (A-1}):

<

N

H

gp-y b7 CLE-AY -cargo

{CHz}y‘
PP (A1)

10 wherein:

EP 13 a Imear exocyclic peptide;

c¢CPP is a cyclic cell penetrating peptide;

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

~ndicates D= or L-stereochemistry;
15 v'1s an integer from 1 to §;

M’ 15 a bonding group.

(98]

4, The compound of claim 33, wherein L' comprises a polyethylene glveol component
(PEG)’, an amino acid component {AA)a’, or a combination thereof, wherein a’ is an integer

20 from 0-12 and %' is an integer from 0-12.
o

35, The compound of claim 33 or 34, wherein L! comprises (PEGx and X' is an integer from
{ : s )
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36, The compound of claim 34, wherein X' is an integer from ¢, 2, 4, 8 or 12,

(43
~1

The compound of any of claims 34-36, 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}, [P-alanine (B},

phenylalanine (F), proline (P), valine {(V), or combinations thereof.

39, The compound of claim 34, wherein (AA)a’ comprises at east one charged anuno acid.
40, The compound of claim 38 or 39, wherein a’ 13 an teger from 1-12.

41. The compound of claim 38 or 39, wherein a’ 13 an integer from 1-3.

42 The compound of claim 38 or 39, wherein a’ is an integer from 2-5.

43 The compound of any of claims 33-42, wherein L? comprises one or more polyethylene

~\ _f

glycol components (PEGyz, (PEG)z", one or more amino acid components (AAY, (AAL", one
or more hydrophobic components (X°7), (X"}, or a combination thereof, wherein b' and b" are,

independently, an integer from 0-12 and z” and Z” 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 2" are, independently, an integer from 1 to 12,

45, The compound of claim 43, wheretn L? comprises (PEG)z, (PEG)z”, or a combination
p s J

thereof and z' and z” are, ndependently, 2, 4, 8 or 12,

40, The compound of claim 43, wherein L% comprises (PEG)z, and z'15 2, 4, 8, or 12,
47, The compound of claim 43, wherein L* comprises (PEG)z" and (PEG)z” and z’ and z”

are, independently, 2,4, 8, or 12,
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The compound of any of claims 43-47, wherem {AAYD and { AAD comprise one or more
Y )

48&.
amine acid residues selected from lysine (K), arginme (R}, histidine (H), glvcine (G), -alanine
(B), phenylalanine (F}, proline (P), valine {V}, or combinations thereof.

The compound of claim 48, wherein (AAY and (AA” comprise at least one charged

49,
amino acid.
The compound of claim 48 or 49, wherein b’ and b” are, independently, an integer from

50,
1-12.
51 The compound of claim 48 or 49, wherein b’ and b” are, independently, an integer from 1-
&.
15 52 The compound of claim 48 or 49, wherein b’ and b are, independently, an integer from 2-
5.
33, The compound of any of claims 44-52, wherein L? comprises one or more hydrophobic

XOI:), (XO”).

components {
The compound of claim 53, wherein the hydrophobic components {X), (X"} are the

&3

54.

same.
The compound of claim 53, wherein the hydrophobic components (X, (X"} are

35,
25 different.

56. The compound of claim 33, comprising a structure selected from:

233



WO 2025/038902 PCT/US2024/042608

Formuda (B-1):

P

4 ©
H £y N A X carge
EP - N"‘{?Eﬁ}g"‘;/}]’"N\?’ %"‘“i?ﬁ@};‘ i g
Q j O
{LHgly

g:a?? (B-1);

Formula (BB-1):

1 FEL ' A
EP—N~(PEG), N PEGY

b

g ;‘ij s
“{PEGL \Q" TW--cargo

cChP (BB-1);
5 Formula (C-1):

2
PR « BT N .
H AN EALABAR e X AR N
EP N~ {PEG), \T 3‘5\{;{, §w PEG), jr\ﬁ, {BA}y (A N - cargs

(CHy) o

cCRP (C-1y;

Formula (D-1):

Q
VA
, P

H A N . i -
EP—N-{PEG) " Y T (ARl N {PEG)
7 icHy

cCPP

AR XM -gargo

&

(D-1};

Formula (E-1):

£
H
N

. H b R A KXy - argo
BP - N-(PEGL "y T N (PEG)

; o
(CHay

10 wCPP {E-1); and
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Formuda (F-1):

Q
e H 3 o
H Y LYBiN Ly RS (AR — M narg
ER N~ (PEG}, 3<\E§,-M\§,- g““{ﬂ”ﬁﬁ};;”‘ + i {&&y SITGE
© oy o
eCPP

(F-1);
wherein:

x’ 18 an integer from O to 12;

5 118G, 1, or 2, wherein j" 1s O when x" 15 0;
z' is an integer from O to 12;
17180, 1, or 2, wheremn " is 0 when 2z’ 15 §;
z' 1s an mteger from O o0 12;
17180, 1, or 2, wherein j77 15 0 when 2" 15 0;
10 X" and X°" each, individually, comprise a hydrophobic component;
K" is D-lysine or L-lysine residue;
{AAY and (AAYD"” are each an amino acid (AA) component comprising at least one amino
acid residue;
b’ 1s an mteger from O to 12; and
g
15 b 1s an integer from G 1o 12,
fa=

57. The compound of claim 33, comprising a structure selected from:

Formula (-1 ):

o . f

L F ) H UM Sarge
B A i§ A - . Rt N
ER N {PEG L r\gi.x N w\?/“\: N o (AR —N—{PEGY, ]
i \OH i o
O Q
{GHyly
SOPP (G-1):

235



WO 2025/038902 PCT/US2024/042608

Formula (H-1):

) : " o
e B C H il XY - nmgo
EP - R-PEG) Py N PEG) Ty (AR B (PEG) ™ T
& gy ? 5 ©
ii‘:HE}y‘
cCPP (H-1);

Formula (1-1):

P oH
SR

N 3 | f _ABRAY WP cargD
PN - (PEGL

1 7 H ¥
> Sh - PR R (PRS-
H

i o
{SHaly ¢

(-1,

5 Foruda (J-1):

x

i y L TN i e —cargo
H A KHAAY LT N PRSPy g
P b gPE“}x“‘"A"\E’ {{ARY ﬁ {PEGHE

(-1
Formula (JJ-1):

o oy gy A Wcargo

@1,
Forpuda (K-1):
H £ g 9y 5 "
’ g I e ; A~ LM earge
E? ..... g\i {p&g}x o A\.ﬁr’ \‘i} {aﬁpblmNmﬁ&ﬁ{;}g ¥ \,; 4

| o
)y

10 cLPR

=

(K-1);
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Formda (1-1):

“ o R {i N
, for N NN s et _CAARR M - argo
EF N (PEG) -3\?{"‘ O N pRa w ARy 8
i ¥ i
o o
i?%?y‘
-CEP
¢ (L1}
Formula (M-1):
O )

H Y § A (A (AR~ XY 8-
EP—N-(PEG), Y N pEGY Ty earee
o t
§€H2}y‘ ©

cORP

(M-1); and
wherein:

x' 15 an integer from 0 to 12;

1180, 1, or 2, wherein ' i1s O when x" 18 0;

z' 15 an integer from O to 12;

17180, 1, or 2, wherein {7 15 0 when z' 15 O;
Z'" 15 an integer from O to 12;

1180, 1, or 2, wherein j7" 18 0 when 2715 O;
X° comprises a hydrophobic component;
K is D-lysine or L-lysine residue;

{AA)a, (AAW, and (AA)D” are each an amino acid (AA) component comprising at least
one amino acid residue;

a’ is an jnteger from O 1o 12;

b 1s an integer from 010 12; and

b 1s an nteger from O 1o 12,

5&. The compound of claim 33, comprising a structure selected from:

Formda (R-1):
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X ,{,-1‘:}' ﬁ A,.ﬁ\ : -
EPN-PEGe T T PEeK
o

{?5‘53%'

“v\}\ j

AUV

- cargo
b
O

cOPP R-1):
x’1s an wteger from 0 to 12;
1180, 1, or 2, wherem 3" is O when x" 15 0;
z' 18 an nteger from 0 to 12; and

17180, 1, or 2, wherein }" 1s O when z' 15 G

39. A compound comprising an EEV-cargo conjugate having the structure of Formula (AA-
1y

Formula (AA-1):

A T2 M -cargo

cOPP (AA-1)
whereiin:
Ac is an acetyl group |
¢CPP 1s a cychie cell penetrating peptide;
1.% is a linker arm;
M’ 1s a bonding group;
v*is aninteger from 1 to S; and

cargo 1s a peptide, oligonucleotide, a small molecule, or any combination thereof.

60 The compound of claun 59, comprising a structure selected fronu
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Formuda (N-1):

§ '\3 (AR )R cargo
AcT Y {MG}, A \T
{ﬁH;}‘, e

Cﬁpp (T\L} }‘

Formula (O-1):
ﬁ ;\gﬁ ”"Ei AR — M —cargo
Ac” T TN~{PEG), A W
H o
{CH)y

cCOP ©O-1):

Foyauda (P-1):
O

R A

o N { P
A § {PEG), g
{EHa)y

ARAN— XY — M - cargo

SCOP (P-1); and

Formda (0-1):

3;} i

ﬁ i I Q" s
e e N (AR — {9&@;,;_:"?“*\[{’( W'—cargo
{cs—z,yy O

SCPBP
(Q-1);
wherein:
2" 13 an nteger from 040 12;
17180, 1, or 2, wherein 17 15 O when 2715 0;
X°"is 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; and

b s an integer from 010 12,
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61. The compound of claim 59, wherein the cargo 15 an oligonucleotide.
62. The compound of claim 61, wherein the oligonucleotide 15 an antisense oligonucleotide.
63. The compound of claim 61 or 62, wherein the oligonucleotide 1s a phosphorodiamidate

morpholino oligonuclectide (PMQO).

64. The compound of any of claims 61-63, wherein M’ is covalently bound to the 5" end of the

oligonucleotide, the 3' end of the oligonucleotide, or the backbone of the oligonucleotide.

65, The compound of any of claims 33 to 64, wherein M’ comprises: -N(H}), (O}, -O-,

, OF

wherein v’ 1s an integer from 1 to 4 and t' 15 O to 10,
5 7 o

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 BEEV or compound of claim 66, wherein the EP comprises from 2 to 8 aming acid
residues.
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63, The BEV or compound of claim 66, wheremn the EP comprises from 2 to 6 amino acid
residues.
69, The EEV or compound of any of claims 66 1o 68, wherein the EP comprises 1, 2, 3, or 4
5 arginine residues.

70. The EEV or compound of any of claims 66 to 69, wherein the EP comprises 1, 2, 3, or 4
lysine residues.

16 71 The FEV 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 18 selected from valine, proline, b-alanine, glycine or a combination thereof.

15

73. The EEV or compound of claim 66, wherein the EP comprises a sequence selected from:

{a) HBH, HBHEH, or HBRBH;
{by  HHRBIBR;
{c} KBK, KBKBK or KBR;

20 {d) KGK or KGKE, KEGK;
{e} EKEEK, KKRK, KKKKR, KEKKRE, KKERKG, or KKRK;
{f) KR, KRK, or KREKK;
{g} PGKKRKYV;
{hy  PEGKRKYVY, PKK, PKEGREV, PEKE, PKEKGKY, PKEKRGY, PRKKREG,

25 PKKRGV, PKKRKG, or PRKRKV;
(i)  RBHBH, RBHBR, RBR, RBRBR, or RBRRBR;
() RFR;
(k) RHR:
()  RK or RKKK;
30 (m) RR, RF, RRR, RFRRF, or RRRRFFF,

(n)  RIRRL

241



WO 2025/038902 PCT/US2024/042608

{0} KREIL; and
{p) KFK, KRKF, or KKFRK;

wherein the amino acid residues in the EF can have D- or L-stereochemistry.

A
~}
s

The BEV or compound of claim 66, wherein the EP has the structure: Ac-PKKKRKV-

-}

5. The EEV or compound of any of the preceding claims, wherein L comprises one or more

hydrophobic components (X7}, {X°).

10 76 The EEV or compound of claim 75, wherein one or more hydrophobic components {X°7),
{(X°"y comprise one of two aromatic rings.
77 The BEV or compound of claim 75, wherein one or more hydrophobic components (X°),
(X" 15 a non-naturally occurring amino acid comprising one or more aromatic rings.

15
78. The EEV or compound of claim 75, wherein one or more hydrophobic components (X7,

{(X°"y comprise two aromatic rings.

79. The EEV or compound of claim 75, wherein one or more hydrophobic components {X°7),

20 {(X°"y 13, independently, selected from Nal, dNal, or Bip.

30. The EFEV or compound of claim 73, wherewn one or more hydrophobic compounents (X,

{X°"y comprise an aliphatic hydrocarbon,

25 &1 The EEV or compound of claim 80, wheremn one or more hydrophobic components {X°'),

(X" comprises a Ca-Cy aliphatic hydrocarbon.

32. The BEV or compound of claim 81, wherein one or more hydrophobic components (X,

{X°" 1s a Cs aliphatic hydrocarbon.

83. An EEV of claim 1 comprising the structure:

242



WO 2025/038902 PCT/US2024/042608

(A-2); or N (A-2a)
wherein,
R, Ro, and Rs are each independently H or a side chain comprising an aryl or
heteroaryl group,
5 at least two of Ry, Ry, and Rs are a side chain of phenylalanine;
Ru4, Rs, Reand Ry, when present, are independently H or an amino acid side chain;
g is an integer from 1-4;
m’ is an integer from 0 to 3;
m'" s an integer from O 1o 3; and

10 18 an integer from 1-4.

84. The EEV of claim 83, wherein the linker has a structure of Formula (B}, (BB, (€'},
(DY EYor (FY:

Formula (B'):

4 -
a4
et &

i3
¥

3 ﬁ AT I L IR ’_."f .\;:\ -
PRGN NPEGT Y

i5 * (B');
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Fornuda (BB'):

o

o o4

. M f m M AL - ESU o
o SN REGY T Ty NeRESYT T PEGS Y M
Dolow Q o

) (BB,

Formula (C):

. H Y M 2 AR X — (AR — 8
» SN {PEG) ¢_,Af‘,x\§_, \"j \ﬁ""{pgﬁ.}z"/\ 3 H (Al {ARY,
o

X

(&%

: (©:
S Formula (D'):

PO

O
Formula (E'):
O
. H o N KAy -M
v S—N-{PEGK T Ty YT TN-{PEG) b
o " 0
{§§'§2}y"

e

®

{E"y; or
Formulda (F):

w9 .
Ho o il N ALK (AR, —M
ﬁ?m?@m{?ﬁ{ﬁ}x, et \K!N \?/ \ﬁ{pEG&‘#‘% i \g { }b
SN 3
{ﬁ'fﬁz?y*
, cOPP
wherein:
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x'is an integer from O 1o 12;
17180, 1, or 2, wherein 1 18 O when X' 15 O
z' is an integer from O to 12;

1718 0, 1, or 2, wherein 37 1s {0 when 2718 0;

5 z'" i3 an integer from 0 to 12;
118 0,1, or 2, wherein 3" 15 G when 2" 18 0;
X and X°" each, mdividually, comprise a hydrophobic component;
K* is D-lysine or L-lysine residue;
{AA}D and (AA}L" are each an amino acid {AA) component comprising at least one amino
10 acid residue;

b’ 15 an mteger from O to 12; and

b ig an integer from O to 12,

8s. The HEEV of claim 83, wherein the hinker has a structure selected from Formula {G), (H),

15 (@), (0, 31, (K, (L), or (M):

Formula (G'):

3 a NG
S H !‘ﬂ\,}f § A i.\ \-'}; {Ae{x} !“"%"{PEG} _,«{"‘}\ .,»M
2N PEGRe T Yy YT N PEGY T Ty |
: H i ]
O {3
{GHRYy
: (@)
Formula (H'):
5 o Y i BTV O PONIS Sh
N PEG Ty e g AP ARl N PEGY Ty
i H Q
: (HY,
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Formula (I'):

i y
SN PEGL )
G

5 o
23 'éN{pEﬁkt Pt \E(
e

#
SN
{CHg)y

S

Formula (J'):

Q .
M i
L F g

R RN
P e

c H o
i N~ {PEG)y -

R bt N Af/‘ " ,,-".;\"\
AR PRGN
: o

o (CHy)y

A

Formula (J7):

Formula (K'):

Q
’ M
f

o

(K')
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Forsmda (1.):

H f g Q d &&f M
¢ e L BRI N Al o o
w3 N-{PEG), ¢ ,’\Tr, ﬁ““i?’gﬁ‘}z’ . g {ARY,
; Q
{(;:82}.\1‘
: {L); and
Formula (M'):
p<3 H ? 2
: H FANEIE I N (AR~ X
v N PEG) Y gw{pm}z,«{ ; F«{ o~ X" M
o . o
€§§H2}y*

(M),
wherein:

k' is an integer from 010 12;

17180, 1, or 2, wherein " 15 O when x' 15 0;
7' ig an integer from O 10 12;

3"18 0, 1, or 2, wherein {15 O when 2" 15 0;
z" 15 an integer from 0 to 12;

17180, 1, or 2, wherein 3’ 1s O when 2" 15 0;
X°" comprises a hydrophobic component;
K" is D-lysine or L-lysine residue;

{AAda, (AAW, and (AA)D” are each an amino acid (AA) component comprising at least
one arine acid residue;

a’ is an integer from O 10 12;

b’ is an 1oteger from 010 12; and

b 1s an integer from O to 12,

86. An EEV of claim 30, comprising the structure:
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NH
C} 1:1‘{
Y
Ph
! Q;‘ N\ R
) \{ M HN ““\,Q
B E
@ '\\\\ - b §‘§N \‘"“4 §‘

{AA-2); or N {AA-2a);

wherein,

Ry, Ry, and Rs are each independently H or a side chain comprising an aryl or heteroaryl
arougy,

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,

qis 1,2, 3or4

m’ is an integer from 0to 3;

m'’ is an integer from 0 1o 3; and

n is an integer from 1-4.

87. The EEV of claim 86, wherein the hinker 1 selected from:

Formula (N'):

v :
N AL e TR
ggr ﬁ \»fg_.«‘ %E““ §§3§G}f:z§ \}\\N {M}&? K {x 3
S (N'),
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Formda (0):

o
Nt B aay—-m
Ao \éggm»{pﬁs}r«*\ ~ b
(CHy)y. ©

(0.

Formula (P'):

g © §
Nl (3 iangye-xo-m
Ac” YT TN-PEGL Ty
Low g
(CHaly
» (P}, and
Formuda (Q):
§I§
Hoo . :
ey i% < ‘i\ Aw‘i{ \"\ - s}imv
AT ‘5 W {88, —{PEBY vl I KW
(CHa)y o
i Q%
wherein:

7' ig an integer from O t0 12;

17180, 1, or 2, wherein ;7 15 0 when 2715 O;

X°" 15 a hydrophobic component;

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

{AAYY 13 an amino acid { AA) component comprising at least one amino acid residue; and

b’ is an integer from O 1o 12,

33 The EEV of claim 83, wherein the hnker comprises Formula (R'):
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Formula (R'):

.M ‘%‘*
: aj" i IRE
& A ,.N\ o N ,..M
w ENPEG) Oy T UN—PES)T Y
O " o
E?i“‘gz}yf
* R}
wherein;

x’ 18 an integer from 0 to 12;

17180, 1, or 2, wheremn j' 18 0 when x" 18 0;

7' is an integer from 0 to 12; and

i7is 0,

39

90,

91.

92.

1, 0r 2, wherein j” 13 0 when 2" 15 G.

The EEV of any of claims 83-88, wherein:
one of Ry, Ry, and Ry 1s H: and

two of Ry, Ro, and R; are a side chain of phenylalanine.

The EEV of any of claims &3-88, wherein:

Ry, Ry, and Rs are a side chain of phenvialanine.

The EEV of any of claims 83-33, wheretn:
Ry, Ry, and Ry are each independently a side chain comprising an ary! or heteroary!
group, and

at least two of Ry, Ry, and Ry are a side chain of phenylalanine.

The BEV 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 Ry are H.
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95. The EEV of any of claims 83-94, wheretn Rs and R are arginine.
96. The EEV or compound of any of claims 1 o 88, wherein the cyclic cell penetrating
5 pepude s selected from Ff-Nal-GrGr(Q; FIFGRGRQ, FGFGRGRQG; GIFGrGr(); FGFGRRRQ;
and FGFRRRRQ.
97. The EEV or compound of any of claims 1 to 88, wherein the cyclic cell penetrating
peptide 1s FAFARARQ.
i0

98. The EEV or compound of claims 1 to 88, wherein the cyclic cell penetrating peptide is

Fi-Nal-GrGr (3.

99, The EEV or compound of claims 1 to 88, wherein the cyclic cell penetrating peptide is

1S selected from FIFGRGRQ, FEFRRRRG, FIFRRQ, fifrrerQ or FIFRR Q.

100, The EEV or compound of claims 1 to 88, wherein the cyclic cell penetrating peptide is

FG-Nal-GRGRQ.
26 101, The EEV or compound of claims 1 to 88, wherein the cyclic cell penetrating peptide 1s
selected from FGFGRGRG, f{GIGrGr(}, fGIGrGrQ, FGFGRGRG, FGFGRY, G,

FGFRRRRQO, or FGFRRRRO

102, The EEV or compound of any of claims 1 to 88, wheremn the cyclic cell penetrating

25 peptide 1s FGWRGRE.

103, The EEV or compound of any of claims 1-88, wherein the ¢ychic peptide is selected from

FIFGRGRQ, FGFGRGRQ, and FIFGRGRQ.

30 104, The EEVY or compound of any of claims 1-88, wherein the cyclic peptide is

RORGRGRO.
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105, The EEV or compound of any of claims 1-88, wherein the ¢yclic peptide 1s FFFGRGROQ.

106, The EEV on compound of any of claims 1-88, wherein the ¢yclic peptide 1s FGFRRRRQ.

(4

107.  The EEV on compound of any of claims 1-88, whergin the cychic peptide is

FGEFRGRGQ.

108, The EEY on compound of any of ¢laims 1-88, wherein the cyclic peptide 1s
10 FRGRGRGQ.

109,  The EEV on compound of any of claims 1-88, wherein the cyclic peptide is FRFGRGR(.

110.  The EEV on compound of any of claims 1-88, wherein the cyclic peptide 1s FRFRFRFG,

15
111, The EEV on compound of any of claims 1-88, wherein the cyclic peptide 1s FGFLRLRG.
112, The EEV on compound of any of claims 1-88, wherein the cyclic peptide s
FGFVRVRQ.
20
113, The EEV of claum 26, comprising Formula (B,
Formula (B):
Q
s M Iy CAR .
H AN PN AR XM
EP N~ (PEG), Y *’? N—(PEGET Y
o | O
{CHzy
!
cGPP (B}
25 wherein:

x' i3 an integer from O 1o 12;

17180, 1, or 2, wherein 118 0 when X' 15 O;
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z' 1s an integer from 0 to 12;

1718 0, 1, or 2, wherein 37 1s O when 2" 18 0;
X comprises a hydrophobic component;
b' 15 an integer from G to 12; and

b" is an mteger from O to 12.

114, The EEV of claim 113, wherein X 15 Nal.

115, The BEV of claim 114, selected from:

PCT/US2024/042608

Ac-PKKKRKV-PEG-K(cyclo[FGFGRGRQ]-PEG1,-Nal-OH

Ac-PKKKRKV-PEG,K{cvelo[FGFRRRRQ|)-PEG: »-Nal-OH

Ac-PKEKRKV-PEG-K{cyclol FGFRRRGO-PEG »-Nal-OH

Ac-KKKRK-PEG,-K(cyclo[ FGFGRGRQ])-PEG1>-Nal-OH

Ac-PEKKREV-E{cyclo[FGFGRGRE-PEG:»-Nal-OH

Ac-PKKKRKV-K(cyclo] FGFGRGR(])-PEGs-Nal-OH

Ac-PKEKKRKV-K{cyclo{FGFGRGRQ}-PEG-Nal-OH

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

Ac-PKKKRKV-PEG:-K(cyclo[FGFGRGRQ])-PEG2-Nal-OH

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

Ac-PKKKRK V-PEG:-K(cyclo[FGFGRGRQ])-PEGs-Nal-OH

Ac-PEKKKRKV-K{cyclo[fFRGRO])-PEG,-Nal-OH

Ac-PKRKKRKV-K(cyclo] FAFARARQ))-PEG, -Nal-OH

Ac-PKKKRKV-K(cyclo[FGFGRQ])-PEG:.-Nal-OH

Ac-PKKKRKV-K{cyclo{ FGWRGRQ])-PEG;»-Nal-OH

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

{
Ac-PKEKKRKV-K(cyclo[FG-Nal-GRGRO]-PEG2-Nal-OH: and

Ac-pkkkrkv-PEGor-k({cyclo[fGlirmQ])-PEG»-Nal-OH.

116,  The EEV of claim 114, selected fronu:

Ac-RBRRBR-PEG-K{cyclo[FIFGROGRQ)-PEG»-Nal-OH
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Ac-RBRRBR-PEG, K({cyclo[FFFRRRRO])-PEG:, Nal-OH

Ac-RBRRBR-PEG,-K(cyclo[FFFRIRr(]}-PEG:,-Nal-OH; and

Ac-rbrrbr-PEG-K{cyelo[fGIGrGrO)-PEG»-Nal-OH.

117, The BEV of claim 113, comprising:
Ac-rbrbr-PEG-K{cyelo[fGIGr Gr(Q) -PEGi-Nal-OH.

118, The EEV of claim 113, comprising:

Ac-pkkkrkv-PEGz-k{cyelo{fGirreQ)-PEG - Nab-OH.

119. The EEV of claim 113, wherein X" 15 dNal.

120. The BEV of claim 119, selected from:

Ac-pkkkrkv-PEGy-k{cyclo[fGHrrmrQH-PEG-dNal-OH

Ac-plklrkv-PEG: -k(cvelo[ fifrrrrQ1)-PEG-dNal-OH

{
Ac-pkkkrkv-PEGy-k{cyclol FGFRRRRQ]-PEG2-dNal-OH; and
Ac-pkkkrkv-PEG-k{cy clo[fGIGrGr(Q])-PEGi-dNal-OH.

121. The EEVY of claim 119, comprising:

Ac-PKKKRKV-PEG-K(cyclo[RGRGRGROT-PEG -dNal-OH .

122. The BEVY of claim 113, wherein X 15 Bip.

123, The EEVY of claim 122, comprising:

Ac-PKKKRKV-PEG-K(cyclo[ FGFGRGRO|)-PEG: »-Bip-OH.

124, The EEV of claim 113, wherein X° 15 a Cs-Cg an aliphatic hydrocarbon.

125, The EEV of claim 124, comprising;
Ac-PKKKRKY-PEG-K(oyclo[ FGFGRGRG])-PEG:,-Cs-OH.
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126, The EEV of claim 113, wherein X 15 a hydrophobic amino acid.

127, The EEV of claim 126, wherein the hvdrophobic amine acid s selecied from

phenylalanine, tryptophan, tyrosine, valine, isoleucine, leucine, and histidine or a combination

(4

thereof.

128, The BEV of claim 127, wherein:
{a} z' 13 12 and the EEV is selected from:
Ac-PKKKRKV-PEG:-K{cyelof FGFGRGROQ}-PEG »-F-OH;

10 AC-PKEKKRKY-PE-K(cyclo[ FGEFGRGRQD-PEG»-W-0OH;
Ac-PKEKKRKV-PEG-K{cyclo[ FGFGRGRO)-PEGI»-Y-OH;
AC-PKEKRKY-PE-K(cyclo FGFGRGROD)-PEG2-V-0OH;
Ac-PKEKRKV-PEG:-K{cvelo FGFGRGRO-PEG-{-0OH;
AC-PKKKREKV-PEG-K{cyclo FGFGRGRQD-PEG2-L-0H;

S Ac-PKEEKRKV-PEG-Kicyclo[FGFGRGRQ)-PEG»-H-OH; or

{a) z' 18 0 and the EEV 15 Ac-PKKKREKY-PEG-K{cvelo[FGFGRGRO)-G-OH.

129, The EEV of claim 26, comprising Formula (C):

Formula (C}:

O :
e F §”§ 3 >

M »{v"\\e\ N )i\ ’i 'f\‘}
EP—N-(PEG) Y Y N (PEGR T
i i i

©  (cHy, ©

cCPP (©);

ARAR X (AR} — M

wherein:

k' 15 an integer from O to 12;

17150, 1, or 2, wherein " 1s O when x5 0;
25 7' ig an integer from O t0 12;

17180, 1, or 2, wherein ;7 15 0 when 27 15 O;

X°" comprises a hydrophobic component;
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134

[y
4
LW

136.

137

{AA)D and (AAYL” each comprise an ammo acid {A A} component comprising at least one
aming acid residue;
b' s an integer from O to 12; and

b 1s an mieger from O to 12,

The EEV of claim 129, wherein b’ is an integer from 2 t0 5 and b” 15 an mteger from 1 to

The EEV of claim 129, wherein b’ is an integer from 1-8.

The EEV of claim 129, wherein b” 1s an integer from 1-8.

The EEV of any one of claims 129, wherein b’ is 2-3 and b" 1s 2-3.

The EEV of claim 129, wherem x’ 15 2, 218 12, b is 2and b 18 2.

The EEV of any one of claims 130-133, wherein x’ 15 2.

The EEV of any one of claims 130-133, wherein 2’ 15 12,

The EEV of any of claims 130-136, wherein the amino acid of (AA)D' comprises arginine,

histidine, lysine, or a combination thereof.

138.

139

140.

141.

The EEV of any one of claimsi30 to 137, wherein the amino acids are I amino acids.

The BEV of any one of claims 130 to 137, wherein the amine acids are L amino acids.

The EEV of any one of claims 130 to 137, wherein X* is Nal, dNal, or Bip.

The EEY of claim 130 wherein X is Bip.
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142, The EEV of claim 141, wherein the {AA}D' comprises charged amine acids comprising

histidine, asparagine, arginine, of combinations thereof

143, The EEV of claim 141, comprising:
Ac-PKEKRK G-PEG2-K{cyclo[FGFGRGRQ])-PEGI 2-RB-Bip-RB-OH.

144, The EEV of claim 26, comprising Formula (D}

Formulda (D):

TR .
U N A xe-m
EP—N-{PEG), "y Y (AR N {PEG); I
a o
(CHy)y
cCPP

(B,

wherein:

x' 18 an integer from 0 to 12;

17180, 1, or 2, wherein j" 15 O when x" 13 0;

2" i3 an juteger from O o 12;

17180 1, or 2, wherein 17 18 O when 2" 15 0;

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 Oto 12,

145 The EEV of claim 144, wherein b’ ts an integer from 2 t0 S.

146, The EEV of claim 144 or 145, wherein {AA)S' comprises charged amino acids comprising

arginine, histidine, lysine, or combinations thereof.

147, The EEV of any one of claims 144-146, wherein the amuno acids comprising (AA}b are D

amino acids.
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14&  The EEV of any one of claims 144-147, wheremn the amino acids comprising (AA)b are L.

amino acids.

149, The BEV of any one of claims 144-148, wherein X 15 Nal, dNal or Bip.

150.  The BEV of claim 149, wherein X is Nal.

151, The BEV of claim 150, wherein (AA)b" comprises one or more R, K, or a combination

thereof.

152, The EEV of claim 150, selected from:
Ac-KKK-PEG-K{cyclo| FGFGRGROD-RK-PEG) »-Nal-OH
Ac-KEK-K{cyclol FGFGRGROD-RE-PEG:-Nal-OH; and
Ac-K{cyclof FGFGRGRO-KEKRK-PEG>-Nal-OHL

133, The EEV of claim 26, comprising Formula (E):

Fovanda (F):
g H ? AR Boge
X b N i KM
EP--N-{PEG), Tf T ?«{PQG}Q T;'
. H O
o iaﬁé}y‘

cOPP &)

wherein:

x' 18 an integer from O to 12;

17180, 1, or 2, wherein 1" 1s O when x' 15 0;

z' 18 an 1nteger from O 10 12;

1718 0, 1, or 2, wherein 17 15 O 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 claim 153, wherein X comprises Nal, dNal, or Bip.

155, The EEV of claim 154, selected from:
Ac-PKKKREV-PEG-K{(cyclofFGFGRGRQD-PEGz-K{Ac-Nal}-OH
Ac-PKKKRKV-PEG:-K{cyclo[FGFGRGRQD-PEG12. K({Ac-Bip)-OH; and
Ac-K{cyclo[FGFGRGRO])-PEG:2-kkkrk{Ac-nal}-OH.

5 136, The EEV of claim 153, wherein X is a hydrophobic amino acid.

157.  The EEV of claim 156, wherein the hydrophobic amino acid is tryptophan, tyrosine,

isoleucing, leucine, histidine, phenylalanine, or a combination thereof

10 158  The BEV of claim 156, selected from:
Ac-PRKEKKREV-PEG-K{cyclo]FGFGRGRO-PEG:-K(Ac-W)-OH
Ac-PEKKKREV-PEG-K{cyclo[FGFGRGRO-PEG:-K(Ae-Y)-0OH
Ac-PKKKRKV-PEG:-K{cyclo{ FGFGRGROD-PEG:-K(Ac-I)-OH
Ac-PKKEKRKV-PEG:-K{cyclo[FGFGRGROD-PEG::-K(Ac-L}-OH
Ac-PKKERKV-PEG-K{cyclo]FGFGRGROD-PEGH-K{Ac-H}-OH, and
Ac-PKEKKRKV-PEG-K({cyclolFGFGRGRGD-PEG2-K{Ac-F}-OH.

[
[
[
{

189, The EEV of claim 26, comprising Formula (F}:

Formula (F):

T -
N b N (ALK (AR B
EP—N-(PEG): NEA ppie, Ty X AR
6 | H i
g{;ﬁﬁ}y‘
cCPP

(F).
15  wherein:

x' 18 an integer from O to 12;

17180, 1, or 2, wherein j is 0 when x"1s ;

z' ts an integer from O to 12;
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1748 0,1, or 2, wherein 17 15 O when 2715 O;
X comprises a hydrophobic component;
{AA3D comprises an amino acid (AA) component comprising at least one amine acid

restdue; and

(4

b'is an integer from O to 12,
160.  The BEV of claim 159, wherein X comprises Bip.

161,  The BEV of claim 160, selected from:

Ac-PKKKRKG-PEG:-K{cyclo{ FGFGRGRQ])-PEG:-Bip-BRBRE-OH
Ac-KKKRK-PEG-K{cyclo[FGFGRGRQ])-PEG:-Bip-BRBRB-OH

Ac-PKKKRKG-PEG-K(cyclo] FGFGRGRQ])-PEG-Bip-RBRB-OH
Ac-PRKKRKG-PEG-K(oyelo] FGFGRGRQ))-PEG2-Bip-BHRHR-OH: and

Ac-PKKKRKG-PEGK(cyclo] FGFGRGRQ])-PEG,-Bip-BRHRH-OH.

10
162. The EEV of claim 27, comprising Formula (G}

Formula (G):

oo 8 \

" S R VO I
H i ol b 0
O G
{GHa)

cOPR (G

[
(o4

whereis:
x'is an integer from O to 12;
1180, 1, or 2, wherein | 1s O when x" 15 §;
z' is an integer from O to 12;

1715 0,1, or 2, wherein j 15 O when 2" 15 0;

[ye3
<

z'' is an integer from O to 12;

i

1180, 1, or 2, wherein i 15 0 when 2715 0;
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{AA comprises an amino acid (AA) component comprising at least one amino acid

restdue; and

b' s an integer from O to 12,

163,  The EEV of claim 162, wherein x" 15 2.

164,  The BEV of claim 162 or 163, wherein 2"15 2, 4, or &

165, The BEEV of any of claims 162-164, wherein 2”18 2, 4 o1 &

166.  The EEV of claim 162, wherein 2’ 15 2 and 2" 15 2.

167.  The EEV of claim 162, comprising:

Ac-PEKKREV-PEG;-K{cyclo[FIFGRGRQ}-PEG-RFQILY -PEG-OH.

168,  The EEV of claim 162, wherein z’ 15 2.

169, The EEV of claim 162, wherenn 27 15 4.

170, The FEV of claim 162, selected from:

Ac-PKKKRKV-PEG,-K(cyclo[FIFGRGRO])-PEG,-RF-PEG-OH

Ac-PKKKRK V-PEG:-K(cyclo[FGFGRGRQ])-PEG,-R-PEG,-OH

Ac-PKKKRKV-PEG-K(cyclo[FGFGRGRQ])-PEG-F-PEG-OH

Ac-PKKKRKV-PEG,-K(cyclo[FGFGRGRQ])-PEG,-RRF-PEG,-OH

Ac-PKEKKRKV-PEG-K{cyclo[FGFGRGRQ)-PEG:-RFR-PEG-OH

Ac-PKEKRKV-PEG-K{cyclol FGFGRGRO-PEG-RGRRG-PEG-OH

Ac-PEKKREKV-PEG:-K{cyclo[FGFGRGRO])-PEG-RBRRBR-PEG-0OH

]

i)
Ac-PKKKRKY-PEG,-K(cyelo] FGFGRGRQ])-PEG,-RFRRF-PEG,-OH

]

]

Ac-PKKKRKV-PEG:-K{cyclo[FGFGRGROD-PEG-KKKRK-PEG:-OH; and

Ac-KKKRK-PEG-K(cyclo]FGFGRGRQ])-PEG)-RF-PEG-OH.
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Ac-KKKRK-PEG-K(cyclo[FGFGRGRQ])-PEG,-RF-PEG-K(N:)-NH..

172, The EEV of claim 162, wherein 2’ 15 4 and 2" 15 4.

173.  The EEV of claim 162, selected from:

Ac-PKKEKRKV-PEG-K{cyclo[FIFGRGRO-PEG:-RF-PEG:-OH

Ac-PKKKRKV-PEG-K(cyelo[FGFGRGRQ])-PEGs-RF-PEG4-OFH, and

Ac-KKKRK-PEG:-K{cyclo{ FGFGRGRQ])-PEGs-RF-PEGs-OH.

174, The EEV of claim 162, wherein 2’ 1s 8 and 2" 1s 4.

175, The EEV of claim 162, selected from:

Ac-PEKKREKV-PEG;-K{cyclo[ FIFGRGRQ])-PEGe-RF-PEG4-OH

Ac-PKKKRKV-PEG;-K(cyclo[FGFGRGRO])-PEGe-RF-PEGA-OH; and

Ac-KKERK-PEG-K{cyclof FGFGRGRO-PEGs-RF-PEG4-0OH.

176.  The EEV of claim 162, selected from:

Ac-KKRK-PEG,-K(cyelo] FGFGRGRQ)-PEGs-RF-PEGs-OH,

Ac-KRK-PEG-K(cyclo] FGFGRGRQ]-PEG-RF-PEG-OH,

Ac-RK-PEG,-K{cyclo[ FGFGRGRQ])-PEGs-RF-PEG,-OH: or

Ac-RF-PEG-E(eyclofFGFGRGRODN-PEGe-RF-PEG:-OH.

177. The EEV of claim 162, selected from:

Ac-RF-PEG-K(cyclofFGFGRGRQ-PEG:-RF-PEG-OH; or

AG-RF-PEG,-K(cyclo[FFFGRGRQ]-PEG,-RF-PEGsOH.

178. The EEV of claim 162, selected from:

AC-KKFRK-PEG:-K{cyclo[FGFGRGRQ-PEG-RF-PEG-OH; or

Ac-KKFRK-PEG-K{cyclo] FFFGRGRQ|-PEG,-RF-PEGs-OH.
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179, The EEV of claim 162, selected from:
Ac-KEKRE-PEG-K{cyclo[FGRGFGRQJ-PEG,-RF-PEG,-OH;
A-KEKRE-PEG-K{cyclol FRFRFRFQ-PEG-RF-PEG-0OH;

]

]
Ac-KKKRK-PEG-K({cyclo[FGFLRLRO}-PEG,-RF-PEGs-OH; or

[FGFVRVRQ]-PEG-RF-PEG,-OH.

Ac-KKKRK-PEG-K{cyclo

180. The EEV of claim 162, selected from:
A-KEKRK-PEG-K{cyclo FFFGRGRO]-PEG-KRR-PEG-0OH,;
Ac-KKKRK-PEG-K{cyclo[FITFGRGRQ)-PEG-KKRR-PEGy-0OH;
AC-KKKRK-PEG-K{cyclof FIFGRGRG-PEG-KKKRR-PEG4-OH;
AKEKRE-PEG-K{cyelo FIFGRGRO)-PEG-KRK-PEGy-OH;
|
)

Ac-KKKRK-PEG-K{cyclo[ FIFGRGRQ}-PEG-KKRK-PEG4-OH; or
Ac-KKKRK-PEG-K{cyclof FIFGRGROD-PEG;-KKKRK-PEG:-OHL

5 181, The EEV of claim 162, selected from:
Ac-KEKRK-PEG-K{cyclo[ FGFGRGROND-PEG,-RF-PEG,-OH;
Ac-KKRK-PEG:-K{cyclof FGFGRGROD-PEG-RE-PEG-OH;
Ac-KRK-PEG;-K{cyclo[ FGFGRGRQ-PEG-RF-PEGL-OH, or
Ac-RK-PEG-K{cyclo[ FGFGRGRQ])-PEG,-RF-PEG,-OH.

182, The EEV of clamm 27, comprising Formula (H:

Formula (H).

Q J
3 H f RS
H FA A AN PEG) Ny
EF—N-{PEG), ;r"“‘\?" - {PEGY, r( o N PEGLe T
A Ces o
€€??%z§y«
i
cEPP T
(H),

16 wheremn:
%" 15 an integer from O to 12;
17180, 1, or 2, wherein 17 1s O when x' 15 0;
2" 18 an 1ateger from O t0 12;

371801, or 2, wherein 17 15 0 when 2715 0;
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#'" 1s an integer from O to 12;
11801, or 2, wherein 177 15 G when 2”718 O,
X comprises a hydrophobic component;

{AAY and (AAYD” are each an amino acid (AA) component comprising at least one amino

3 acid residue;
b’ is an integer from O to 12; and
b" is an mteger from O to 12.
183, The EEV of claim 182, wherein x" 15 2.
G

184, The EEV of claim 182 or 183, wherein z' 15 2, 4, or 8.

185 The EEV of any one of claims 182-184, wherein z"is 2, 4, or 8.

1S 186,  The EEV of claim 182, wherem 2’ 15 2, 27 1s 2, and X% is Bip.

187 The EEV of claim 186, comprising;
A-PRKKRKV-PEG,-K{cyclo[ FIFGRGRQ-PEG-RF-PEG-Bip-GH.

188. The EEV of claim 186, wheremn 2’ 15 2, 2”7 is 4 and X° 15 Bip.
20
189,  The EEV of claim 186, selected from:
A-PRKKRKV-PEG-K{cyclo[FGFGRGRQ-PEG-RE-PEG-Bip-OH
Ac-PKEKRKV-PEG-K{cyclofFIFTGRGRO-PEG-RF-PEG-Bip-OH; and
AC-KKKRK-PEG:-K{cyclof FGFGRGRON-PEG-RF-PEG-Bip-OH

190, The EEV of claim 186, wheremn 2" 18 2, 2”18 0, 17 18 0 and X% 13 Bip.

[\
V4

191,  The BEV of claim 186, comprising:
Ac-KEKRE-PEG-K(cyclo[FGFGRGRG-PEG:-R-Bip-OH.
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192, The EEVY of claim 27, comprising Formula (I}

Formula (1)

O g
. H ¥ oy i , " ) {A,&} _y
N e Mg " N (PEGH" Ty
EP N~ (PEG, ‘*‘3?’”\;- . {PEGY" "y
Q?ﬁ:ﬁy‘
cOpP
@
wheretn:
5 x'1s an integer from (1o 12;

17180, 1, or 2, wherein 1" 18 O when X' 15 0;
#" 15 an integer from O to 12;
1718 0, 1, or 2, wherein 37 1s {0 when 2718 0;
z'" i3 an integer from 0 to 12;
10 118 0,1, or 2, wherein 3" 15 G when 2”718 0;
{AA3DL and (AA}L are each an amino acid {AA) component comprising at least one amino
acid residue;
b’ is an integer from 010 12; and

b is an integer from O to 12,

=
¥4

193, The EEV of claim 192, wherein x"1s 2.

194,  The EEV of claim 192 or 193 wherein 2z’ 15 2, 4, or &.

206 195, The EEV of any one of claims 191-193, wherein 2" 1s 2, 4 o1 8.

196, The EEV of claim 192, comprising’

Ac-KKKRK-PEG-K(cyclo[FGFGRGRQ-PEG,-RF-PEG-F-OH: or
Ac-KKKRK-PEG,-K(cyclo] FGFGRGRQ]-PEG,-RF-PEGs-R-OH.

197.  The EEY of claim 192, comprising:

Ac-KKKRK-PEG:-K{cyclo[FFFGRGROJ-PEG-RF-PEGy-F-OH.
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198,  The EEY of claim 192, comprising:

AC-KKKRK-PEG:-K{cyclof FGFRRRRQ]-PEG:-RF-PEG-F-OH.

199, The EEV of claim 192, comprising:

Ac-RF-PEG,-K(cyclof FGFGRGR(Q]-PEG-RF-PEG,-F-OH.

200.  The BEEVY of claim 192, comprising:

Ac-KKFRK-PEG,-K{cyclo[FGFGRGRO|-PEG,-RF-PEG,-F-OH;

Ac-KRK-PEG-K(cvelo[FGFGRGRQ]-PEG,-RF-PEG-F-OH; or

Ac-KFK-PEG-K(cyclo]FGFGRGRQ-PEG,-RF-PEG,-F-OH.

201, The EEV of claim 27, comprising Formula {J} or Formula (J1):

Formula (J):

W 9
4 e }; i"’\\“) it
H AL RHARLY TN N PR Py
EP—N-(PEG)e ~ )" AR D OEReR T Y
o (CHzly o
<OPP
Forauida (1)
“ o g &
L AL AN
EP N PEG), i \I {AAYy §§ {PEGy
o (CHaly ©
cORP
(35
wherein:

%’ 18 an integer from O to 12;

1180, 1, or 2, wherein i 1s O when x" 15 0;

z' 15 an integer from O to 12;

266

{(I); or



(4

[
(o4

WO 2025/038902

1748 0 1, or 2, wherein 1"

i3 0 when 7" is O;

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

{AAja' comprises an amino acid {AA) component comprising at least one amino acid

restdue; and

a’ is an integer from O to 12,

202,  The EEV of claim 200, wherein x5 2.

203, The EEV of claim 200 or 201, wherem 2" is 12.

204,  The EEV of claim 200, whereinx'is 2 and z" 15 12

205 The EEV of claim 200, selected from:

PCT/US2024/042608

Ac-KKKRK-PEG,-K(KKRKK-Ac)-K(cyclo|FGFGRGRQ-PEG1,-K(N;)-NH;

Ac-KKKRK-PEG,-K(RBRRBR-Ac)-K{cyclo[ FGFGRGRQ]-PEG:2-K(N:)-NH,

Ac-RBRRBR-PEG:-K(KKRKK-Ac)-K{cyclo[FGFGRGRQ}-PEG-K(N:)-NHy, and

Ac-KRE-PEG,-K(KRK-Ac)-K(cyclo[FGFGRGRQ]-PEG:,-K(N:)-NH,.

206.  The EEV of claim 200, selected from:

A-KRE-PEG-K{KRK-Ac)-K{cyclo[ FGFGRGRQI-PEGi-OH;

Ac-KRK-PEG-K(KRKIL-Ac)-K(cyclofFGFGRGRO}-PEGH-OH;

Ac-KRKIL-PEG,-K(KRK-Ac)-K{cyclo{ FGFGRGRQJ-PEG:,-OH;

Ac-KRK-PEG,-K(KRKF-Ac)-K{cyclo[FGFGRGROQ}-PEGL-0H; or

Ac-KRKF-PEG,-K(KRK-Ac)-K(cyclo] FGFGRGRQ[-PEG,-OH.

207, The EEV of claim 200, selected from:

Ac-KKKRK-PEG:-K(KKRKK-Ac)-K(cyclo[FGFGRGRQ]-PEG »-0OH:

Ac-KEKRK-PEG:-K{(RBRRBR-Ac}-K{cyclo[ FGFGRGRO]-PEG»-OH; or

Ac-RBRRBR-PEG,-K(KKRKK-Ac)-K(cyclo[ FGFGRGRQ]-PEG,-OH.

208,  The EEV of claim 200, selected from:
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Ac-KKKRK-PEG-K{RFRRF-Ac)-K{cyclo[FGFGRGRQJ-PEGH-OH; or
Ac-RERRF-PEG,-K(KKRKK-Ac)-K(cyclo] FGEGRGRQ]-PEG:,-OFL

209 The EEV of claim 200, selected from:
Ac-KKKRK-PEG-K{RIRRI-AcHK{cyclof FGFGRGRG-PEG1,-OH; or
Ac-RIRRI-PEG-K(KKRKK-Ac)-K{cyclo] FGFGRGRG]-PEG»-OH.

210.  The EEV of claim 200, selected from:
Ac-PKKKRKV-PEG,-FGF-K{cyclo]RGRGRGRQ])-PEG-OH.

211, The EEV of claim 27, comprising Formula (K):

Formula (K):

¢ ow 9 '
H (. NLs H Fo.m
EP N~ (PEG)e < ?*Tr’ T AR N (PEGY Yy
{CHy)y
cCPP

(K.
wherein:
{AA}y 15 an amino acud linker comprising at least one amino acid;
x' is an 1nteger from 0 to 12;
1180, 1, or 2, wherein " 1s O when x" 15 §;
z' 15 an integer from O to 12;
17150, 1, or 2, wherewn )" 15 O when 2’ 13 0;
{AAXD' comprises an amino acid {AA) component comprising at least one amino acid
restdue; and

b’ is an integer from O 1o 12,

212, The EEV of claim 211, wherein b’ 1s an integer from 1-8.
213, The EEV of claim 211-212, wherein the amino acid in {AA}D comprises G, F, B, R or

cornbinations 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" 1s 4.

216, The EEV of claim 211, wherein b'is 2, x"1s 2 and 2’ is 4.

217, The EEV of claim 211, selected from:

Ac-PKEKRKV-PEG-K{cyclofFIFGRGRO-RF-PEG-OH; and
Ac-PRKKKRKV-PEG-K{cyclo[FGFGRGRG))-RF-PEG,-0H.

218, The BEV of claim 211, whereina’ 183, x s 2and #” 13 4.

219, The EEV of claim 211 selected from:
AC-PKKKRKV-PEG:-K(cyclo[FGFGRGRG])-GRF-PEGy-OH; and
A-PEKKRKV-PEG;-K{cyclo[ FGFGROGRO-BRF-PEG-OH.

220, The EEV of claim 27, comprising formula (L)

Formula (1).

¢ w9 .
H S YN AL ARy
EP—N-{PEG), g\ﬁ, f N-PRGR ‘gi &
O (cHy, ©
E
cORP

(L)
wherein:
%" 15 an integer from 0 to 12;
1180, 1, or 2, wherein ' 1s O when x" 18 0;
2" i3 an juteger from O to 12;
37180, 1, or 2, wherein 17 13 0 when 2715 0;
{AAY comprises an amino acid (AA) component comprising at least one amino acid

residue; and
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b s an integer from 010 12,

221, The EEV of claim 220, wherein b’ is an integer from 1-8.

222, The EEV of claim 220 or 221, wherein {(AA}b’ comprises a charged amino acid selected

from G, E, K or a combination thereof.

223, The EEV of any one of claims 220-222, wherein x' 15 2.

224,  The FEV of any one of clatms 220-223, whereinz' 1580, 2 or 8.
225 The EEV of claim 220, wherein x"1s 2, 2’15 0, " 15 0 and b’ is 3.
226.  The EEV of claim 220, selected from:

Ac-KKKRK-PEG,-K(cyclo] FGFGRGRO-GGE-OH; and
Ac-KKKRK-PEG:-K(cyclo[FGFGRGRQ])-GGE-NH..

227 The EEV of claim 220, selected from:

Ac-KKKRK-PEG2-K(cyclo[FIFGRGRGQ])-PEGS-RF-OH;

Ac-KKKRK-PEG4-K{cyclo[ FIFGRGRQ-PEGS-RF-OH, or

Ac-KKKRK-PEG3-K(cyclo[ FFFGRGRO])-PEGR-RF-OH.

228 The EEV of claim 220, selected from:

Ac-KKRK-PEG2-K(cyclo[FIFGRGRGQ])-PEGS-RF-OH;

Ac-KRI-PEG2-K{cyclo[FIFGRGRQ])-PEGS-RF-OH;

Ac-RK-PEG2-K{cyclo FIFGRGROH-PEGE-RF-OH; or

Ac-RF-PEG2-K{cyclo[ FFFGRGRQ])-PEGS-RF-OH.

229, The EEV of claim 220, wheremn x" 15 2, 2715 ¢, 17 18 0, and b’ 1s an mteger from 2-8.

230, The EEV of claim 220, comprising:
Ac-KKKRK-PEG:-K{cyclo[FGFGRGRQ-GGRRGRRG-OH.
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231, The EEV of claim 220, wherein (AA}D’ comprises a charged amino acid selected from R

232, The EEV of claim 227, wherein x" 18 2, 2" 15 2, and b’ is an integer from 8-12.

233, The EEV of claim 220, comprising:

Ac-PKKKRKV-PEG:-K(cyclof FIFGRGRO-PEG:-RFQILYBRBRE-OH.

234, The EEV of claim 220, whereinx"1s 2, 2/ 15 8, and b’ is 2.

235, The EEV of claim 220, comprising;
Ac-KKKRE-PEG-Kicyclo[FGFGRGRQ])-PEG:-RF-GH.

236, The EEV of claim 27, comprising Formula (M)

Formula (M):

o
oy il L Ao
gg;N{pgﬁsx e &,&\?, gmigﬁﬁ}x' - \T CEVIES G
o !
(CHg)y ©
cCPP

(M)
whereii:

x' 1s an 1oteger from 0 to 12;
1180, 1, or 2, wherein }" 18 O when x" 15 O;
z' 15 an integer from O to 12;
17150, 1, or 2, wherewn ;" 15 O when 2’ 13 0;
X" cormaprises a hydrophobic component;
(AA3D comprises an amino acid {AA) component comprising at least one amino acid
residue;
a' is an integer from O to 12;

b is an integer from 010 12; and

271



WO 2025/038902 PCT/US2024/042608

b" 15 an mteger from G0 12,

237 The BEV of claim 236, wherein X is Nal, dNal, or Bip.
5 238, The BEV of claim 236, wherein X° is Bip.

239, The EEV of claim 236, selected from:

Ac-PEKKRKG-PEG-K{cyclofFGFGRGROD-PEG»-RHRH-Bip-OH
Ac-PKEKERKG-PEG-K{cycloi FGFGRGROD-PEG::-RBRB-Bip-OH
Ac-PKKERKG-PEG-K{cyclo[FGFGRGRO-PEG::-BRBR-Bip-OH
Ac-PKEKEKRKG-PEG-K{cyclo[FGFGRGROD-PEG::-HRHR-Bip-OH
Ac-PKEKKRKG-PEG-K{(cyclo[FGFGRGRGQ-PEG:-HBHB-Bip-OH
Ac-PKEKREKG-PEG-K{cyclo[FGFGRGRG])-PEG:-BHBH-Bip-OH

240, The BEV of claim 236, wheremn the amino acid m of (AAW comprises histidine,

10 asparagine, arginine, or combinations thereof.

241,  The EEV of claim 236, selected from:
AC-PEKKREG-PEG:-K{cyclo[FGFGRGRQ])-PEG:-RHRH-Bip-OH; and
Ac-PKEKRKG-PEG-K{cvclo[FGFGRGROND-PEG-RBRB-Bip-OH.

242 The EEV of claim 236, selected from:
Ac-PKEKKRKG-PEG-K{cyclofFGFGRGRG])-PEG-BRBR-Bip-OH,; and
AC-PKKKRKG-PEG-K{cyclo[FGFGRGRO])-PEG»-BHBH-Bip-OH.

15

243, The BEVY of claim 236, selected from:
AC-PEKKKRK G-PEG-K(cyclo[FGFGRGRO])-PEG12-HRHR-Bip-OH; and
Ac-PRKKRKG-PEG-K{cyclo[FGFGRGRQ])-PEG:-HBHB-Bip-OH.

244, The EEV of claim 236, wherein X% 18 Nal.
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245 The BEV of claim 244, selected from:

PCT/US2024/042608

Ac-KKK-PEG,-K{cyclo[FGFGRGRQ])-PEG -RK-Nal-OH:

Ac-KKK-K(cyolo{ FGFGRGRQ])-PEG:-RK-Nal-OH,

Ac-KKK-PEG-K{cyclo[ F-Nal-GrGrQ1)-PEG12-RK-Nal-OH;

Ac-KK-PEG,-K({cyclo[ FGFGRGRQ})-PEG) --KRK-Nal-OH;

Ac-K-PEG-K(cyclo{ FGFGRGRQ])-PEG1,-KKRK-Nal-OH; and

Ac-K{cyelol FGFGRGRO])-PEGr2- KKK RK-Nal-OH.

246, The EEV of claim 236, wherein X% 1s dNal.

S 247  The FEV of claun 246, selected from:

Ac-KKK-K{cpclo[ FGFGRGRQ}-PEG2-rk-nal-OH;

Ac-KKK-K{cyclo[FGFGRGRON-PEGi2~rk-nal-OH;

Ac-K{eyclo[FGFGRGRQD-PEG 2-kkkr-nal-OH; and

Ac-K{cyelo[FGFGRGROD-PEG »-kkkr-nal-OH.

248, The EEV of claim 31, comprising Formula (N}

Formula (N):

4 {j AL S50y~ 1
&%,E\i%f \gw {g}ﬁ@gz(,{“}»\ﬁfiﬁg}gmK {(X°1-M
(CH)y ©
cCPP 0

16 wherenu
z' is an integer from 0 to 12;
17150, 1, or 2, wherewn }” 15 O when 2’13 0;
X" 18 a hydrophobic component;

K’ is D-lysine or L-tysine residue;

15 {AAD 13 an anmuno acid (AA) component comprising at least one amino acid residue; and

b’ 15 an nteger from Gto 12,
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249 The BEV of claim 248 wherein 2" 1s 2, 4, 8, or 12.

250.  The EEV of claim 248 or 249, wheremn 2" 15 12.

(4

251,  The BEV of any of claims 248 to 250, wherein b’ 15 an integer from 2-5.

252.  The EEV of claim 248, selected from:
Ac-K{cyclol FGFGRGRQ)-PEG - KKKR-K{Ac-Nal}-OH;
Ac-K{cvelo[FGFGRGRG])-PEG-KKR-K{Ac-Nal}-OH; and
10 Ac-K{cyclo[FGFGRGRQ)-PEGI-KR-K(Ac-Nal}-OH.

253, The EEV of claim 248 selected from
Ac-K{eyelo[FGFGRGRGN-PEG-KKKR-K{ Ac-dNal}-OH;
Ac-K{cyclo[FGEFGRGROD-PEG: --KKR-K({Ac-dNal)-OH; and

5 Ac-K{cyclo[FGFGRGRON-PEGi1-KR-K(Ac-dNal}-OH.

254, The BEV of claim 252 or 253, wherein { AA}b’ comprises N,

255 The EEV of claim 31, comprising Formula (O}

20 Formula (O):

o
Nk O AA)—M
Ac” & UNPEG) Ty
[ !
€§T§?“§23y*
cCOP ©).

wherein:
z' is an integer from 0 to 12;
17150, 1, or 2, wherein 3" 1s O when 2" 13 0;
25 {AAYD 15 an anmuoo acid (AA) component comprising at least one amino acid residue; and

b’ 15 an integer from Gto 12,
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256. The BEV of claim 255, wherein 2" 1s 2, 4, 8, or 12.

257 The EEV of claim 255 or 256, wheremn 2" 15 12.

(4

258, The BEV of any of claims 255-257, wherein b" 15 2, 3, or 4.

259, The EEV of claim 2535, selected from:
Ac-K(cyclo[ FGFGRGRQ)-PEG: - KKKR-K(N: )-NFH,
Ac-K{cyclo[ FGFGRGRQ]-PEG: --KKR-k(N3 )}-NHz: and
10 Ac-K{cvelo[FGFGRGRG])-PEGI2-KR- k(N3 )-NHz,

260.  The EEV of claim 255, selected from:
Ac-K{cyelo[FGEFGRGRG])-PEG1-KKKR-OH
Ac-K{cyclo[FGEGRGROD-PEG: -KKR-0OH; and

13 Ac-K{eyclo[FGFGRGRQ])-PEGI2-KR-OH.

261 The ERV of claims 259 or 260, wherein (AA}b’ comprises N

262, The EEV of claim 31, comprising Formula (B):

20 Formula (P):
& N

A{:‘ ’\\g,.»" \'gxww~'.{§3§§§}z’
(CHy)

coCP P,

A aa X
éi

wherein:
Z' i3 an integer from O 1o 12;
1780, 1, or 2, wheremn 17 18 O when 2715 0;
25 X°"1s a hydrophobic component;
(AA)b’ is an amino acid (AA) component comprising at least onte amino acid residug; and

b’ 1s an integer from O to 12,
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263, The EEV of claim 262, wherein 215 2, 4, 8, or 12.

264.  The EEV of clatm 262 or 263, wheremn #" 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' 1s Nal or dNal
267 The EEV of claim 262, selected from:
Ac-E{cyclo[FGFGRGRQD-PEGI 2-KKKR-Nal-OH

]
Ac-K{cyclo[FGFGRGRQ])-PEG .- KKR-Nal-OH
Ac-K{eyelo[FGFGRGRQ])-PEG) -KKR-Nal-OH
[ ]
]

Ac-K{cvclo[FGFGRGROD-PEGH-KR-Nal-OH; and
Ac-K(cyclo[FGFGRGROQ]}-PEG1 2-KKR-Nal-OH

268.  The BEEV of claim 267, wherein {(AA). comprises N,

269, The EEV of claim 31, comprising Formula (Q):

Formula (O):
G P

ﬁ £ <
N R
AcT YN (ARl (PEG) ]
{CHg)y o
cCPR Q).
wherein:

z' 15 an integer from O to 12;
17150, 1, or 2, wherein 3" 1s O when 2" 15 §;
X" 13 a hydrophobic component;

{AAYD 13 an amino acid {AA) component coraprising at least one amine acid residue; and
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b’ 1s an mieger from 010 12,

270. The BEVY of claim 265 comprising: Ac-K{cyclo[ FGFGRGRQT-KKKRK-PEG:»-Nal-OH.

5 271, The BEV of claim 28, comprising Formula (R):
Formula (R):
. 3
e H ’ P
H IR NN AR .
£F N{Fﬁﬁ}hz e \E,.r \V g W{?E@}é Ef
. ) 1 &
i?ﬂz}y
cORP (R);
wherein:
x'is an integer from 010 12;
10 171890, 1, or 2, wherein ;" 1s O when x' 15 0;
z' 1g an integer from O to 12; and
17180, 1, or Z, wheremn j” 18 O when 2 13 0.
272, The EEV claim 271, wherein x" 15 2.
15
273, The EEV of claim 271 or 272, wherein 2" 18 2, 4, 8 or 12.
274.  The EEV of any one of claims 271-273, wherein x"is 2 and z"1s 12,
26 275, The EEV of claim 271, selected from:

Ac-pkkkrkv-PEGr-k(cyclo[fGFGrGrQ)-PEG-OH; and
Ac-pkkkrkv-PEGo-k{cy clol fGFGrGrQ])-PEG - KNN3 )-NH:.

276.  The EEV of any of claims 1 to 32 or 66 t0 271, conjugated to a cargo to form an EEV-

cargo conjugate.

25 277, The EEV of claim 276, wherein cargo 1s a peptide, oligonuclecotide, a small molecule, or

277



(4

15

20

WO 2025/038902 PCT/US2024/042608

a combination thereof

278,  The EEY of claim 277, wherein cargo is an oligonucieotide.

279 The EEY of claim 278, wherein oligonuclentide is an antisense ohigonucleotide.

280,  The EEV of 278 01279, wheren oligonucleotide 15 a phosphorodianudate morpholine

oligonucleotide (PMO).

281, The EEV of any of claims 278-280, wherein M 15 covalently bound to the §' end of the

oligonuclectide, the 37 end of the oligonucleotide, or the backbone of the oligonucleotide.

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 10 need thereof comprising adnunistering to
the subject an effective amount of the pharmaceutical composition of claim 282,

~

284, The method of claim 283, wherein adrumnistering comprises parenteral admuustration.

285, The method of claim 284, wherein parenteral admunistration s selected fronu
subcutaneous, intradermal, intravenous, intramuscular, ntraperitoneal, intrasternal, intrathecal
and intracerebroventricular administration,

286. The EEV of claim 26

]

comprising a structure selected from:

Formda (BB):

Q
F Rk A xe PR ca
EP N {pgﬁ}x P ?\\T?l \,\[_,-»' \8“1:?%&}3 \ ..;} \{F}gﬁ}x” n
o o Q
(CHaly
cOPR (BB);
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287.

wherein:
x" 15 an mteger from O to 12;
17180, 1, or 2, wherein j" 15 O when x" 15 0;

2" i3 an integer from O to 12;

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

z'" 15 an integer from O to 12;

1718 0, 1, or 2, wherein ;" 15 0 when 2" is §;

X°" and X each, independently, comprise a hydrophobic component;
b’ is an integer from 010 12; and

b 13 an mieger from O to 12,

The EEV of claim 286, wherein «' 15 2, 2" 15 12, 2" 18 2, and X° and X" are each,

mdependently Nal.

288.

The EEV of claim 287, comprising:

Ac-PKKKRKV-PEG-K{cyclo[ FGFGRGRQ)-PEG:-Nal-PE(-Nal-CH.
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