
Appendix 1. Search strategies of searching keywords in PubMed database.  

 

Data base Search strategy Results 

PubMed #1 (("Breast Neoplasms"[MeSH Terms] OR "Breast Cancer"[Title/Abstract] OR "Breast Neoplasm"[Title/Abstract] OR "Breast 
Neoplasms"[Title/Abstract] OR "Breast Tumor"[Title/Abstract] OR "Breast Tumors"[Title/Abstract] OR "Breast Malignant 

Neoplasm"[Title/Abstract] OR "Breast Malignant Neoplasms"[Title/Abstract] OR "Breast Carcinoma"[Title/Abstract] OR "Breast 
Carcinomas"[Title/Abstract] OR "Breast Malignant Tumor"[Title/Abstract] OR "Breast Malignant Tumors"[Title/Abstract])) 

87488,0 

#2 (("anticancer peptide"[Title/Abstract] OR "anticancer peptides"[Title/Abstract] OR "anti-cancer peptide"[Title/Abstract] OR 
"anti-cancer peptides"[Title/Abstract] OR "peptide"[Title/Abstract] OR "peptides"[Title/Abstract])) 

636,740 

#3 ((((((((((((((((((((((("in vivo"[Title/Abstract]) OR (animal[Title/Abstract])) OR (animals[Title/Abstract])) OR (mouse[Title/Abstract])) 
OR (mice[Title/Abstract])) OR (rat[Title/Abstract])) OR (rats[Title/Abstract])) OR (rabbit[Title/Abstract])) OR 

(rabbits[Title/Abstract])) OR (pig[Title/Abstract])) OR (pigs[Title/Abstract])) OR ("Guinea pigs"[Title/Abstract])) OR ("Guinea 
pig"[Title/Abstract])) OR (dog[Title/Abstract])) OR (dogs[Title/Abstract])) OR (monkey[Title/Abstract])) OR 

(monkeys[Title/Abstract])) OR (zebrafish[Title/Abstract])) OR (xenograft[Title/Abstract])) OR (xenografts[Title/Abstract])) OR 
(clinical[Title/Abstract])) OR (preclinical[Title/Abstract])) OR ("pre-clinical"[Title/Abstract])) 

9,440,659 

#4 #1 AND #2 AND #3 3,552 

 

 

 

 



 

Appendix 2. 

 

 



 

Appendix 3. In vitro/in vivo properties of anticancer peptides 

 

Peptide 
Name 

Source Sequence 

In vitro In vivo Ref 
Cancerous Normal Mec

hani
sm 

Model Dose 
Mech
anism 

 
Cell line Conc 

Cell 
line 

Conc 

Bovine 
Lactofer

ricin 
(LfcinB) 

derived 
from 

lactofer
rin 

FKCRRWQWRMKKLGAPSITCVRRAF 

MDA‐
MB‐231 

~80% 
cell 

death at 
200 

µg/ml 

MCF‐
10A 

Only 
10% 
cell 
deat
h at 
300 

µg/m
l 

- 
indu
ced 
apo
ptos

is 
- 

Inhi
bitio
n of 
the 
inva
sion 

MDA‐
MB‐231‐
GFP‐luc2 
mouse 
xenogra

ft 
models 

4 mg 
or 5 

mg/m
ouse 

- 
Impai
rment 

of 
tumo

ur 
growt

h 
- 

Induc
tion 
of 

apopt
osis 

(40) 

MDA‐
MB‐468 

~60% 
cell 

death at 
300 

µg/ml 

MCF-7 

~50% 
cell 

death at 
300 

µg/ml 

SKBR3 

Cell 
death 

inductio
n: 

~80% at 
100 

µg/ml 

dimeric LfcinB (RRWQWRFKKLG)2-K-Ahx MCF-7 IC50: 23 fibro IC50: - CD1 LD50: - (46) 



peptide 
26[F] 

μM  blasts 35 
μM 

indu
ced 
earl

y 
apo
ptos

is 

mice 70 - 
140 

mg/kg 
HEK-
293 

IC50: 
59 
μM 

eryth
rocyt

es 

IC50: 
>58 
μM 

Melittin 
honeyb

ee 
venom 

GIGAVLKVLTTGLPALISWIKRKRQQ-NH2 

MCF7 
IC50: 

1.64 µM 
HDFa 

IC50: 
2.62 
µM   

- 
redu

ce 
brea

st 
canc

er 
viabi
lity 

- 
indu
ce 

brea
st 

canc
er 

cell 
deat

h 
- 

supp
ress 
RTK 
phos
phor

T11 
mouse 
modela 

5 mg/k
g 

- 
reduc

ed 
the 

tumo
r cell 
prolif
eratio

n 
- 

reduc
ed 

PD-L1 
expre
ssion 

- 
reduc

ed 
phosp
horyl
ation 
levels 

of 
EGFR 
and 

(50) 

MDA-
MB-231 

IC50:  
1.14 µM 

MDA-
MB-453 

IC50: 
1.42 µM 

MCF‐
10A 

IC50: 
1.03 
µM 

SKBR3 
IC50:  

1.26 µM 

T-47D 
IC50:  

3.64 µM 

SUM14
9 

IC50:  
0.94 µM 

MCF-
12A 

IC50: 
2.07 
µM 

SUM15
9 

IC50:  
1.49 µM 



ylati
on 

HER2 

p28 Azurin LSTAADMQGVVTDGMASGLDKDYLKPDD - - - - - 

MDA-
MB-231 
mouse 
xenogra

ft 
models 

5, 10 
or 20 
mg/kg 

- 
reduc

ed 
tumo

r 
prolif
eratio
n and 
growt

h 

(53) 

NRC-03 - GRRKRKWLRRIGKGVKIIGGAALDHL-NH2 

SKBR3 

75% 
cytotoxic
ity at 50 

µM HME
Cs 

46% 
cytot
oxicit
y at 
50 
µM 

- 
kille

d 
brea

st 
canc

er 
cells 

- 
caus
ed 

brea
st 

canc
er 

cell-
me
mbr
ane 
dam
age 

MDA-
MB-231 
mouse 
xenogra

ft 
models 

mice 
receiv
ed 0.5 

mg 
NRC-
03 or 
NRC-
07 on 

days 1, 
3, and 

5 

- 
inhibi

ted 
tumo

r 
growt

h 

(54) 

MDA-
MB-468 

86% 
cytotoxic
ity at 50 

µM 

4T1 

94% 
cytotoxic
ity at 50 

µM 
Fibro
blasts 

2% 
cytot
oxicit
y at 
50 
µM 

MDA-
MB-231 

2.5- to 
10-fold 
more 

NRC-03 
to cause 
significa

nt 
cytotoxic

ity 

T-47D 

HUVE
Cs 

19% 
cytot
oxicit
y at 
50 
µM 

MCF-7 



NRC-07 RWGKWFKKATHVGKHVGKAALTAYL-NH2 

SKBR3 

% 87
cytotoxic
ity at 50 

µM HME
Cs 

47% 
cytot
oxicit
y at 
50 
µM 

- 
caus
ed 

mito
cho
ndri
al 

me
mbr
ane 
dam
age 
and 
ROS 
prod
ucti
on 

MDA-
MB-468 

88% 
cytotoxic
ity at 50 

µM 

4T1 

94% 
cytotoxic
ity at 50 

µM 
Fibro
blasts 

0% 
cytot
oxicit
y at 
50 
µM 

MDA-
MB-231 

2.5- to 
10-fold 
more 

NRC-03 
to cause 
significa

nt 
cytotoxic

ity 

T-47D 

HUVE
Cs 

17% 
cytot
oxicit
y at 
50 
µM 

MCF-7 

[D]
-

NR
C-
03 

NR
C-
03 

- GRRKRKWLRRIGKGVKIIGGAALDHL-NH2 
MDA-

MB-468 

% 
cytotoxic

ity: 
- 5 ± 3% 
at 5 µM 
- 51 ± 

6% at 10 
µM 

- 84 ± 
3% at 25 

µM 
- 85 ± 

PBM
Cs 

% 
cytot
oxicit

y: 
- 1 ± 

6% at 
5 µM 
- 23 ± 
7% at 

10 
µM 

- 67 ± 

- 
kille

d 
brea

st 
canc

er 
cells 

MDA-
MB-231 
mouse 
xenogra

ft 
models 

mice 
receiv
ed 0.5 

mg 
NRC-
03 or 
0.125 

mg 
[D]-

NRC-
03 on 

days 1, 

- 
inhibi

ted 
tumo

r 
growt

h 
- 

increa
sed 

necro
sis in 

(55) 



4% at 50 
µM 

5% at 
25 
µM 

- 88 ± 
1% at 

50 
µM 

3, and 
5 

tumor
s 

HME
Cs 

% 
cytot
oxicit

y: 
- 2 ± 

1% at 
5 µM 
- 11 ± 
5% at 

10 
µM 

- 47 ± 
1% at 

25 
µM 

- 77 ± 
2% at 

50 
µM 

MCF-7 

- 

MDA-
MB-231 

HDFs 

% 
cytot
oxicit

y: 
- 1 ± 

1% at 
5 µM 

SKBR3 



- 1 ± 
1% at 

10 
µM 
- 5 ± 

2% at 
25 
µM 

- 21 ± 
3% at 

50 
µM 

4T1 

HUVE
Cs 

% 
cytot
oxicit

y: 
- 1 ± 

1% at 
5 µM 
- 1 ± 

1% at 
10 
µM 
- 1 ± 

1% at 
25 
µM 

- 27 ± 
3% at 

50 
µM 

T47-D 



[D]
-

NR
C-
03 

[D]- GRRKRKWLRRIGKGVKIIGGAALDHL-NH2 

MDA-
MB-468 

% 
cytotoxic

ity: 
- 50 ± 

9% at 5 
µM 

- 86 ± 
3% at 10 

µM 
- 83 ± 

5% at 25 
µM 

- 83 ± 
5% at 50 

µM 

PBM
Cs 

% 
cytot
oxicit

y: 
- 34 ± 
1% at 
5 µM 
- 45 ± 
2% at 

10 
µM 

- 82 ± 
2% at 

25 
µM 

- 90 ± 
2% at 

50 
µM 

HME
Cs 

% 
cytot
oxicit

y: 
- 19 ± 
7% at 
5 µM 
- 65 ± 
2% at 

10 
µM 

- 81 ± 
1% at 

25 

MCF-7 - 



µM 
- 80 ± 
1% at 

50 
µM 

MDA-
MB-231 

HDFs 

% 
cytot
oxicit

y: 
- 15 ± 
3% at 
5 µM 
- 28 ± 
7% at 

10 
µM 

- 67 ± 
4% at 

25 
µM 

- 75 ± 
2% at 

50 
µM 

SKBR3 

4T1 

HUVE
Cs 

% 
cytot
oxicit

y: 
- 1 ± 

1% at 
5 µM 
- 1 ± 

3% at 

T47-D 



10 
µM 

- 20 ± 
4% at 

25 
µM 

- 24 ± 
2% at 

50 
µM 

A7R - ATWLPPR - - - - - 

MDA-
MB-231 
mouse 
xenogra

ft 
models 

20 
mg/kg 

- 
decre
ased 
tumo

r 
growt

h 

(56) 

TE-
64562 

- Tat-RRRHIVRKRTLRRLLQER 

MDA-
MB-231 

EC50: 
12.6±2.3 

μM 

NR6 
NIH/
3T3 
fibro
blasts 

EC50: 
104.9
±9.0  
μM 

-  
Inhi
bits 
Viab
ility 
of 

Hum
an 

Canc
er 

Cell 
Line

s 
- 

Inhi
bite

MDA-
MB-231 
mouse 
xenogra

ft 
models 

40 
mg/kg 

(7 
µmol/

kg) 

- 
Stalls 
Xenog

raft 
Tumo

r 
Grow

th 
- 

Inhibi
ts Akt 
and 
Erk 

Signal
ing 

(57) 

SK-BR-3 
EC50: 

9.2±1.3 
μM 

MDA-
MB-468 

EC50: 
11.9±0.7 

μM 

MDA-
MB-435 

EC50: 
9.9±1.5 

μM 

BT-474 
EC50: 

40.3 ±22 
μM 



d 
Colo
ny 
For

mati
on 
in 

Soft 
Agar 

- 
Indu
ces 
Non

-
apo
ptoti

c 
Cell 
Deat

h 
Afte

r 
Seve
ral 

Hou
rs 

and 
Apo
ptos

is 
with 
Over
nigh



t 
Trea
tme
nt 
- 

Bind
s to 
EGF

R 
and 
Inhi
bits 
Dim
eriza
tion 

- 
redu
ced 

phos
phor
ylate

d 
and 
total 
EGF

R 
level

s 

DPT-C9h - VKKKKIKREIKI YVETLDDIFEQWAHSEDL - - - - 

- 
bloc
ks 
the 
casp

HBCx-3 
and 

HBCx-
12A 

mouse 

5 
mg/kg 

- 
induc

ed 
tumo

ur 

(58) 



ase-
9/PP
2Ac 
inter
acti
on 
in 

brea
st 

canc
er 

cell 
lines 

- 
incr
ease

d 
casp
ase-

9 
activ
ity 
- 

indu
ced 
apo
ptos

is 
- 

indu
ced 
mito
cho

xenogra
ft 

models 

growt
h 

inhibi
tion 
(TGI) 



ndri
al 

me
mbr
ane 
dep
olari
zatio

n 
and 
cyto
chro
me c 
rele
ase 

SP2043 
collage

n IV 
LRRFSTAPFAFIDINDVINF 

MDA-
MB-231 

IC50: 
22.1 ± 
5.2 μM 

- - 

- 
bloc
ks 

viabi
lity, 
adh
esio
n, 

migr
atio

n 
and 
tube 
form
atio
n of 
lym
pha

MDA-
MB-231 
mouse 
xenogra

ft 
models 

10, 20 
mg/kg 

-  
inhibi

ts 
tumo

r 
growt

h 
- 

inhibi
ts the 
amou
nt of 

p-Met 
- 

inhibi
ts 

Blood 
vessel 

(59) 
MCF-7 

IC50: 
37.9 ± 
4.9 μM 

SUM-
149 

IC50: 
11.8 ± 
4.3 μM 



tic 
and 
bloo

d 
end
othe
lial 

cells 
- 

bloc
ks 

IGF1
R 

and 
Met 
sign
als 
in 

lym
pha
tic 

and 
bloo

d 
end
othe
lial 

cells 
- 

CD5
8, 

CD1
55, 

(lecti
n-

positi
ve) 
and 
lymp
hatic 
vessel 
(LYVE-

1 
positi

ve) 
forma
tion 

- 
reduc
tion 
of 

blood 
and 
lymp
hatic 
vascul
ature 

- 
inhibi

ted 
metas
tasis 



and 
ADA
M17 
are 
targ
eted 
by 
SP2
043 
and 
diss
ociat

ed 
from 
both 
the 

IGF1
R 

and 
Met 
rece
ptor 
com
plex
es 
- 

inhi
bits 
viabi
lity 
of 

MD
A-



MB-
231, 
MCF
-7, 
and 
SUM
-149 
brea

st 
canc

er 
cells 

- 
inhi
bits 
HGF 
indu
ced 

phos
pho-
Met 

ES-Zn 
endosta

tin 
A native Zn binding endostatin peptide - - 

HUVE
C 

IC50: 
6 × 

10-8 
M 

- 
inhi
bite

d 
the 

tube 
form
atio

BALB/c 
mice 

50 
μg/kg 

- 
inhibi

ted 
tumo

r 
growt
h and 
produ

(60) 



ES-SS 
A variant including a disulfide loop but incapable 

of Zn binding 

IC50: 
7 × 
10-8 
M 

n of 
HUV
ECs 
in a 
conc
entr
atio
n-

dep
end
ent 
man
ner 

- 
inhi
bitio
n of 
HUV
EC 

proli
fera
tion 

2.5 
mg, 

0.5 mg 
and 50 
μg/kg 

ced a 
signifi
cant 

growt
h 

delay 
- 

reduc
ed 

CD31-
positi

ve 
vessel

s 

TAT– 
DV1–
BH3 

antago
nist of 
CXCR4 

RRRQR RKKRG GGGLGASW HRPDK CCLGY QKRRL 
PGGGLRRMA DDLNA QY 

MDA-
MB-231 

Survival 
rates: 

93.81±1
5.84 at 
20 μM 

68.29±1
1.21 at 
40 μM 

28.67±8.
22 at 80 

μM 

HEK-
293 

Survi
val 

rates: 
90.31
±3.60 
at 20 
μM 

81.80
±7.83 
at 40 
μM 

- 
inhi
bits 
the 
gro
wth 
of 

brea
st 

canc
er 

MDA-
MB-231 
mouse 
xenogra

ft 
models 

1.2 
mM/1
00 μL, 
once 
every 
2 days 

- 
inhibi

ts 
tumo

r 
growt

h 
- 

inhibi
ts 

metas

(61) 



MCF-7 

Survival 
rates: 

93.88±1
1.97 at 
20 μM 

73.70±1
0.38 at 
40 μM 

36.97±4.
22 at 80 

μM 

69.85
±8.02 
at 80 
μM 

lines 
- 

ente
red 
into 
cells 
and 
larg
ely 

distr
ibut
ed 
in 

the 
cyto
plas
m 

and 
wer

e 
foun
d to 
colo
caliz

e 
with 
mito
cho
ndri

a 
- 

exer
ts 

tasis 



proa
popt
otic 
effec

t 
- 

inhi
bits 
the 

migr
atio

n 
and 
inva
sion 

WVLGE-
containi

ng 
polypep

tide 

derived 
from a 

cell-
penetra

ting 
peptide 
derived 

from 
the 

azurin 
protein 

LSTAADMQGVVTDGMASGLDKDYLKPDDAWVLGEA 

MCF-7 

- 
MCF-
10A 

- 

- 
corr
elat
es 

with 
smal

l 
GTP
ase 

Rac1 
- can 

be 
intro
duce

d 
into 
brea

st 

MCF-7 
mouse 
xenogra

ft 
models 

50 
nmol/s

ite 

- 
suppr
essed 

the 
growt
h of 

tumor
s 

- cells 
treate

d 
with 

WVLG
E-

contai
ning 

polyp
eptid

(62) 

MDA-
MB-231 



canc
er 

cell 
lines 

- 
decr
ease

d 
the 

activ
e 

Rac1 
level 

- 
inhi
bite

d 
phos
phor
ylati
on 
of 

STAT
3 

(Y70
5), 

ERK, 
and 
GSK-
3β 

(S9), 
dep
end

e 
posse

ss 
fewer 
paren
chym

al 
cells 

at the 
cance
r foci 

- 
decre
ased 

β-
cateni

n 
expre
ssion 
level 
and 

numb
ers of 
Ki-67-
positi

ve 
cells 



ed 
on 

Rac1 
activ
ity 
- 

incr
ease

d 
phos
phor
ylati
on 

of β-
cate
nin 

(S33
/S37
/T41

) 
and 

a 
decr
ease 

in 
the 

total 
β-

cate
nin 

level 
- 

supp



ress
ed 
the 
colo
ny 

form
atio
n of 
MCF

-7 
and 
MD
A-

MB-
231 

AD-01 

FKBPL’s 
peptide 
derivati

ve 

- MCF-7 - - - 

- 
targ
eted 
and 
inhi
bite

d 
CSCs  

- 
redu
ced 
migr
atio

n 
and 
inva
sion 

MDA-
MB-231 
mouse 
xenogra

ft 
models 

0.3 mg
/kg 

- 
inhibi

ted 
metas
tasis 

(63) 



ALM201 
MDA-

MB-231 

- 
targ
eted 
and 
inhi
bite

d 
CSCs 

MCF-7 
mouse 
xenogra

ft 
models 

- 
delay

ed 
tumo

ur 
recurr
ence 

sea 
cucumb

er 
intestina

l 
peptide 
(SCIP) 

sea 
cucumb

er 
intestin

es 

- MCF-7 

27.8, 
83.3, 

and 250 
μg/ml 

- - 

- 
Inhi
bite

d 
the 

proli
fera
tion 

- 
indu
ced 
apo
ptoti

c 
cell 
deat
h via 
inac
tiva
tion 
of 
PI-

3K/A
KT 

sign

MCF-7 
zebrafish 
xenogra

ft 
models 

27.8, 
83.3, 
and 
250 

μg/ml 

- 
inhibi

ted 
tumo

ur 
growt

h 

(64) 



aling 
path
way 

M1-21 - [d] RRRQRRKKRG-QTQPRLGPPQTPAGGCSILIF 

MDA-
MB-231 

IC50: 
33.78 

µM after 
48h 
IC50: 

24.25 
µM after 

72h 

MCF-
10 A 

did 
not 

inhibi
t at 
the 

dose
s of 

0, 10, 
20, 
30, 
40, 
50 
µM 

- 
inhi
bite

d 
proli
fera
tion 
and 
migr
atio

n 
- 

inter
acte

d 
with 
mul
tiple 
regi
ons 
of 

FOX
M1 
prot
ein 
and 
inhi
bite

d 
FOX

Mouse 
models 

30 
mg/kg 

- 
inhibi

ted 
cance

r 
prolif
eratio
n and 
metas
tasis 

(65) 

ZR-75-
30 

IC50: 
12.92 

µM after 
72h 



M1-
relat
ed 

tran
scrip
tion
al 

activ
ities 
- the 
gen
e set 

of 
the 
WN

T 
sign
aling 
path
way 
was 
inhi
bite
d by 
M1-
21 

Mastop
aran 

wasp 
venom 

INLKALAALAKKIL-NH2 
MDA-

MB-231 

% 
Cytotoxi
city after 

24h: 
20 ± 1 at 
10 µM 

62 ± 2 at 

Jurka
t 

% 
Cytot
oxicit

y 
after 
24h: 
64 ± 

- 
indu
ced 
cell 
deat
h by 

a 

4T1 
BALB/c 
mouse 
models 

6 
mg/kg 

- 
decre
ased 
tumo

r 
volum
e and 

(66) 



25 µM 
96 ± 1 at 
50 µM 

7 at 
10 
µM 
95 ± 
4 at 
25 
µM 
97 ± 
1 at 
50 
µM 

lytic 
mec
hani
sm, 
with 
mor

e 
toxic
ity 
to 

canc
er 

cells 
than 
nor
mal 
cells 

mass 
but 
not 

statis
tically 
signifi
cant 

SKBR3 

- 

PBM
Cs

  

% 
Cytot
oxicit

y 
after 
24h: 
13 ± 
5 at 
10 
µM 
29 ± 
7 at 
25 
µM 
49 ± 
3 at 
50 
µM 

MDA-
MB-468 

T47D 
HME

Cs
  

% 
Cytot
oxicit

y 
4T1 



after 
24h: 
16 ± 
1 at 
10 
µM 
37 ± 
7 at 
25 
µM 
67 ± 
14 at 

50 
µM 

TAT-NLS-
BLBD-6 

- H-TAT-NLS-ATDEMIPF-NH2 

MCF-7 

- - - 

- 
inhi
bite

d 
brea

st 
canc

er 
cell 
gro

wth, 
inva
sion, 
migr
atio
n, 

and 
colo
ny 

MCF-7-
YFP or 
MDA-

MB-231-
GFP 

mouse 
xenogra

ft 
models 

1 and 
10 mg

/kg 
- 

inhibi
ted 

tumo
r 

growt
h 

(67) 

MDA-
MB-231 

MCF-7-
GFP or 
MDA-

MB-231-
GFP 

zebrafish 
models 

100 μ
mol/l 



form
atio

n 
- 

pro
mot
ed 

sub-
G1 
cell 
cycl

e 
arre
st 
- 

indu
ced 
apo
ptos

is 

Foxy5 

WNT5A
-

derived 
hexape
ptide 

Formyl-Met-Asp-Gly-Cys-Glu-Leu 4T1 - - - 

- 
inhi
bite

d 
migr
atio

n 
and 
inva
sion 
- did 
not 
indu

Mouse 
models 

40 µg 

- 
inhibi

ted 
metas
tasis 

(68) 



ced 
apo
ptos

is 
- did 
not 
inhi
bite

d 
proli
frati
on 

PFISED 

V. 
cholera

e 
hemagg
lutinine 
proteas
e (HAP) 

PFISED 

MCF-7 

25 μM, 
50 μM, 
100 μM 
and 200 

μM 

MCF-
10A 

25 
μM, 
50 

μM, 
100 
μM 
and 
200 
μM 

- 
indu
ced 
apo
ptos

is 
- 

caus
ed 

PAR
1 

over 
expr
essi
on 
and 
NFκ
B, 

MAP 
kina
se 

EAC 

500 μl 
of 100 

μΜ 
peptid

e 

- 
induc

ed 
apopt
osis 

- 
increa

sed 
the 

surviv
al 

(69) 

MCR-
5 

EAC 

Norm
al 

mous
e 

perit
oneal 
macr
opha

ge 
cells 



activ
atio

n 
- 

incr
ease

d 
cellu
lar 

ROS 
level  

([(LLKK)
2]2κC)2 

de novo 
designe

d 
syntheti

c α-
helical 
CAPs 

([LLKKLLKK]2kC-S-SCk[KKLLKKLL]2 

BCap37 

- Cell 
Viability 
(%) at 30 
µg/mL: 
51.4 ± 

4.2 
- IC50: 
27.5± 

2.9 mg/L 
HL-

7702 

Cell 
Viabil

ity 
(%) 

at 30 
µg/m

L: 
84.1 
± 1.4 

- 
inhi
bite

d 
cell 

viabi
lity 

- 
indu
ced 
apo
ptos

is 

BCap37 
mouse 
xenogra

ft tumors 

10 and 
20 

mg/kg  

- 
reduc

ed 
tumo

r 
growt

h 
- 

could 
be 

retain
ed at 
the 

tumo
ur 

sites 

(71) 

Bads20
0 

IC50: 
23.7 ± 

1.6 mg/L 

PKHB1 

a 
thromb
ospondi

n-1 
peptide 
mimic 

KRFYVVMWKK 

MCF-7 
CC50: 

200 μM 

- - 

- 
indu
ced 
cell 
deat

h 

4T1 
mouse 
models 

400 μg 
daily 

- 
reduc

ed 
tumo

r 
growt

(72) 
MDA-

MB-231 
CC50: 

200 μM 

4T1 
CC50: 

300 μM 



- 
indu
ced 
loss 
of 

mito
cho
ndri
al 

me
mbr
ane 
pote
ntial

, 
ROS 
prod
ucti
on, 
and 
intra
cellu
lar 
Ca2

+ 
accu
mul
atio

n 
- 

indu
ced 

calre

h and 
weigh

t 



ticuli
n 

(CAL
R), 
HSP
70, 
and 
HSP
90 

expo
sure 
and 
rele
ase 
of 

ATP 
and 
HM
GB1 

Juxtame
mbrane 
2 (JM2) 

a Cx43 
mimic 

peptide 
rrrrrrrr-VFFKGVKDRVKGRSDC 4T1 

50, 100, 
150, and 

200 
µg/mL 

- - 

- 
inhi
bite

d 
proli
fera
tion 

- 
indu
ced 
mito
cho
ndri
a-

4T1 
mouse 
models 

2.5 
mg/kg 

- 
inhibi

ted 
the 

growt
h 

(73) 



med
iate

d 
apo
ptos

is 
- 

supp
ress
ed 
the 

migr
atio

n 
and 
inva
sion 

- 
caus
ed 
S-

phas
e 

cell 
cycl

e 
arre
st 

NA
F-
144

-67 

L- 
NA
F-
144

-67 

derived 
from 
the 

human 
protein 

FLGVLALLGYLAVRPFLPKKKQQK 
MDA-

MB-231 

- IC50: 
18.3 ± 
0.4 μM 
- 40% 

reductio

MCF-
10A 

The 
viabil

ity 
rema
ined 

- 
sele
ctive

ly 
per

MDA-
MB-231 
mouse 
xenogra

ft 

- 

- 
inhibi

ted 
tumo

r 

(74) 



NAF-
1/CISD2 

n in 
viability 

at 10 μM 
after 3 

days and 
80% 

after 5 
days 

unaff
ected 

mea
ted 
and 
kille

d 
canc

er 
cells 

- 
targ
eted 
the 

mito
cho
ndri

a 
and 
ER 
of 

canc
er 

cells 

models growt
h 
- 

reduc
ed 

tumo
r 

weigh
t D- 

NA
F-
144

-67 

flgvlallgylavrpflpkkkqqk 
IC50: 

12.8 ± 
0.2 μM 

- - 

3D
- 

NA
F-
144

-67 

FLGVLALLGyLAVRPfLPKkKQQK 
IC50: 

12.5 ± 
0.6 μM 

- 

6 
doses 
of 50 
μM 

5 87(0.
mg/kg

) 

NBD 

a 
syntheti

c 
peptide 
corresp
onding 
to the 

S100A4
-

binding 
domain 

- 

MDA-
MB-
231-
Luc-

D3H2LN 
5 

µg/well 
293 

5 
µg/w

ell 

- 
inhi
bite

d 
cell 

moti
lity 

- 
dow
nreg
ulat

MDA-
MB-231-

Luc-
D3H2LN 
mouse 
models 

NBD-
GlycoL
ipos: 
- lipid 
conce
ntratio
n: 3.6 
mg/ml 

- 
peptid

e 

- 
inhibi

t 
metas
tasis 

(75) 

MDA-
MB-468 



of 
MetAP2 

(170-
229) 

ed 
MM
P-14 
and 
Sp1 
expr
essi
on 
- 

incr
ease

d 
MM
P-1 
and 
TIM

P 
expr
essi
on 

level
s 

conce
ntratio
n: 0.32 
mg/ml 

CPP-4-2 

derivati
ve of 

peptide 
4-2, 

designe
d by 
using 
SN1/2 

domain 
of SND1 
as bait 

RR-TAT - RRRKKRRQRRRQFDYDHFLMWYS 

MDA-
MB-
231-
GFP-
Red-
FLuc 

IC50: 
22.4±1.0 

μM 

- - 

- 
indu
ced 
cell 
deat

h 
- 

dow
nreg
ulat
ed 

MDA-
MB-231-
GFP-Red-

FLuc 
mouse 
models 

50mg/
kg 

- 
inhibi

ted 
the 

growt
h 
- 

reduc
ed 

tumo
r 

(76) 

MCF7 
IC50: 

18.7±0.2 
μM 



in a 
phage 
display 
screeni

ng 

MDA-
MB-468 

IC50: 
15.9±6.2 

μM 

SND
1 

and 
disr
upte

d 
SND
1-

MTD
H 

inter
acti
on 

volum
e and 
weigh

t 

GQ86 

Derived 
from 
CST6 

protein 

GELRDLSPDDPQVQKAAQAAVASYNMGSNSIYYFRDT
HIIKAQSQLVAGIKYFLTMEMGSTDCRKTRVTGDHVDL

TTCPLAAGAQQ 

- - - - - 
SCP2 

mouse 
models 

1 
mg/kg 

- 
suppr
essed 
CTSB 

- 
inhibi

ted 
osteo
clasto
genes

is 
- 

inhibi
ted 

bone 
metas
tasis 
and 

osteo
clast 

(78) 

DQ51 
DTHIIKAQSQLVAGIKYFLTMEMGSTDCRKTRVTGDHV

DLTTCPLAAGAQQ 



matur
ation 

RF16 

Derived 
from 

Interleu
kin-8 
(IL-8; 

CXCL8) 

6RCQCIKTYSKPFHPKF21 

MCF-7 

did not 
induce 

cytotoxic
ity at 

0.001–
100 μM  

- - 

- 
inhi
bite

d 
MCF

-7 
and 
MD
A-

MB-
231 
cell 
gro
wth 
but 
did 
not 
indu
ce 

cyto
toxic
ity 
- 

supp
ress
ed 

IL-8-
indu
ced 
migr
atio

MDA-
MB-231 
mouse 
xenogra

ft 
models 

5 
mg/kg 

- 
slightl

y 
increa

sed 
the 

surviv
al 

rate 
- 

reduc
ed 

tumo
r 

volum
e and 
weigh

t 

(79) MDA-
MB-231 



n 
and 
EMT 

in 
MD
A-

MB-
231 
cells 

RP7 

RAGE 
antago

nist 
peptide 

- 
MDA-

MB-231 

IC50: 
77.4 μM 
at 24h 
IC50: 

24.5 µM 
at 48h 
IC50: 

39.3 µM 
at 72h 

- - 

- 
supp
ress
ed 
the 

proli
fera
tion 

- 
inhi
bite

d 
Erk1
/2/N
F-κB 
path
way 

- 
indu
ced 
apo
ptos

is 
- 

MDA-
MB-231 
mouse 
xenogra

ft 
models 

15 and 
30 

mg/kg 

- 
inhibi

ted 
the 

growt
h 
- 

reduc
ed 

tumo
r 

volum
e and 
weigh

t 
- 

induc
ed 

apopt
osis 

(80) 



inhi
bite

d 
migr
atio

n 
and 
inva
sion 

PA3264 

possibl
e active 
ingredi
ent of 

Squama 
Manis 

D-Tyrosine-L-serine 

MDA-
MB-231 

IC50: 
23.03 
mM 

- - 

- 
inhi
bite

d 
cell 

viabi
lity 

- 
inhi
bite

d 
migr
atio

n 
- 

inhi
bite

d 
PI3K
/AKT
/NF-
κB 

sign
aling 

4T1 
mouse 
models 

100 
mg/kg 

- 
reduc

ed 
tumo

r 
volum
e and 
weigh

t 

(81) 

4T1 
IC50: 

25.17 
mM 



path
way 

9S1R - RRRRRWCMNW 

MDA-
MB-231 

- - - 

- 
inhi
bite

d 
cell 

viabi
lity 

- 
redu
ced 
mito
cho
ndri
al 

me
mbr
ane 
pote
ntial 

- 
incr
ease

d 
ROS 
level

s 

4T1.2-
Luc 

mouse 
TNBC 
model 

100 
mg/kg 

- 
reduc

ed 
growt

h in 
early-
stage 
cance

r 

(82) 
4T1.2-

Luc 

mL7N 
- TEGMLLNVTSNLRVNA - - - - - 

4T1 
mouse 
models 

2 
mg/kg 

- 
inhibi

ted 
(83) 

PA- 0.5 to 



mL7N 8 
mg/kg 

tumo
r 

growt
h 

Folligen 

Synthe
tic 

GnRH 
analog 

(D-Phe6,Gln8,desGly10)-GnRH-ethylamide 
MDA-

MB-231 
- - - 

- 
Inhi
bits 
tyro
sine 
kina
se 

activ
ity 
- 

alter
s 

PKC 
local
izati
on 
- 

mod
ulat
es 

sign
al 

tran
sduc
tion 
path
way

s 

DMBA-
induced 
mammar

y 
carcinom

a (rat 
model) 

10 
µg/day 

Suppr
esses 
tumo

r 
growt

h, 
inhibi

ts 
prolif
eratio

n, 
maint
ains 

ovaria
n 

functi
on 

(84) 

Peptide Gastroi - MCF-7 40% - - - Athymic 400 Reduc (85) 



YY (PYY) ntestina
l 

hormon
e 

growth 
inhibitio
n at 1.25 
pmol/mL 

Red
uces 
intra
cellu
lar 

cAM
P 

level
s 
- 

supp
ress
es 

cell 
proli
fera
tion 

nude 
mouse 
xenogra
ft (MCF-
7 breast 
cancer) 

pmol/
kg/h 

es 
tumo

r 
weigh
t and 
volum

e, 
decre
ases 

intrac
ellula

r 
cAMP 
levels 

Anastelli
n (III1-C)
  

Fibrone
ctin-

derived 
peptide 

76-aa fragment from Type III repeat 1 of 
fibronectin 

MDA-
MB-435 

- 
HUVE

C 

No 
syste
mic 

toxici
ty 

obse
rved 

- 
Bind

s 
ECM 
com
pon
ents 

- 
bloc
ks 

inte
grin 
activ
atio

n 
- 

Nude 
mouse 
xenogra
ft (MDA-
MB-435 
breast 
cancer) 

600 
µg/mo

use 

Suppr
esses 
tumo

r 
growt

h, 
reduc

es 
vascul

ar 
densit

y, 
inhibi

ts 
lung 

metas

(86) 



inhi
bits 
angi
oge
nesi

s 

tasis 

AFP-
derived 
peptides Alpha-

fetopro
tein 

(AFP)-
derived 

- MCF-7 - - - 

 -
Inter
fere

s 
with 
estr
oge
n 

rece
ptor 
sign
aling 

 -
redu
cing 
canc

er 
cell 
proli
fera
tion 

Xenogra
ft 

-  

Estrog
en 

recep
tor 

modu
lation 
leadin
g to 

tumo
r 

growt
h 

suppr
essio

n 

)78( 

AFPep  Glu-Met-Thr-Hydroxyproline-Val-Asn-Gly) 

MCF-7 

- - - 

 -
Inhi
bits 
estr
oge
n-

Xenogra
ft model 

1 µg 
per 

injecti
on 

Suppr
esses 
estro
gen-
depe
ndent 

(88) 

MDA-
MB-231 

T47D 



stim
ulat
ed 

proli
fera
tion 
with
out 

inter
ferin

g 
with 
estr
adio

l 
bind
ing 
to 
ER 

tumo
r 

growt
h, 

effecti
ve 

again
st 

tamo
xifen-
resist
ant 
ER⁺ 

tumor
s 

AFPep Cyclo(EKTOVNOGN) 

MCF-7 

- - - 

 -
Sup
pres
ses 
ER 

phos
phor
ylati
on 

 -
incr
ease

s 
p53 

Rat 

0.1 
mg/an
imal/d

ay 

Delay
s 

tumo
r 

onset, 
reduc

es 
tumo

r 
incide

nce 
and 

tumo
r 

(89) 

T47D 

MDA-
MB-231 



phos
phor
ylati
on 

- 
inhi
bitin

g 
tum
or 

proli
fera
tion 

burde
n via 
estro
gen 

recep
tor 

modu
lation 

GIP (C-
peptide) 

LSEDKLLACGEGAADIIIGHLCIRHEMTPVNPGV MCF-7 - 

- 
 

- 
 

- - - - 

(90) 
A-

peptide 

GIP 
analog 
(Cys → 

Ala) 

Modified GIP sequence (alanine-substituted) MCF-7 

70% 
inhibitio
n at 10⁻⁵ 

M 

Stru
ctur
al 

mod
ifica
tion

s 
enh
ance 
cell 
bind
ing 
and 
proli
fera
tion 
inhi
bitio

mouse 
1 

µg/day 

Tumo
r 

suppr
essio
n  via 
struct
ural 

modi
ficatio

ns 
affecti

ng 
prolif
eratio
n and 

α-
helica

l 



n stabili
ty 

K237 

Phage-
display

ed 
peptide 
library 

HTMYYHHYQHHL - - 

NIH-
3T3 

HUVE
Cs 

no 
effec

t 
obse
rved 

 -

Bloc
ks 

VEG
F-

KDR 
inter
acti
on 

 -
supp
ressi
ng 

VEG
F-

indu
ced 

-  
end
othe
lial 
cell 
proli
fera
tion 

SCID 
mouse 
xenogra

ft 

60 
µL/mo

use 

Inhibi
ts 

tumo
r 

growt
h and 
metas
tasis 
and 
anti-
angio
genic 
effect

s 

(91) 

Å6 

Urokina
se 

(uPA)-
derived 
peptide 

KPSSPPEE  

Mat B-
III (ER⁺ 

rat 
breast 
cancer) 

Significa
nt 

inhibitio
n 

observe
d 

- - 

 -
Red
uces 
VEG

F 
rece

Syngenei
c Fischer 

rat 

75 
mg/kg
/day 

Inhibi
ts 

tumo
r 

growt
h  and 

(92) 



ptor 
(flk-
1) 

expr
essi
on 

 -
inhi
bitin

g 
angi
oge
nesi

s 
and 
inva
sion 

metas
tasis 
via 

anti-
angio
genic 
and 
pro-

apopt
otic 

effect
s 

C16Y 

Laminin
-1 

derived 
peptide  

DFKLFAVYIKYR 
MDA-

MB-231 

No 
inhibitio

n 
observe
d at 100 
µg/ml 

- - 

 -
Bloc
ks 

end
othe
lial 
cell 
atta
chm
ent 
to 

lami
nin-

1 
 -

disr

Nude 
mouse 
xenogra

ft 

1 
mg/kg
/day 

Inhibi
ts 

tumo
r 

vascul
arizati

on, 
reduc

ing 
angio
genes
is and 
suppr
essing 
tumo

r 

(93) 



upti
ng 

angi
oge
nesi

s 

growt
h ( 

Valorphi
n 

β-
hemogl
obin-

derived 
peptide 

VVYPWTQ - - L929 

Inhib
ited 
53% 

at 
0.1 
µM 

 -
Indu
ces 
S-

phas
e 

cell 
cycl

e 
arre
st 

- 
leadi

ng 
to 

tem
pora

ry 
proli
fera
tion 
inhi
bitio

n 

BLRB 
mice 

1 
mg/kg 

Inhibi
ts 

tumo
r 

progr
essio
n by 
opioi

d 
recep
tor-

media
ted 

prolif
eratio

n 
arrest 

(94) 

ATN-161 
Fibrone

ctin-
derived 

Ac-PHSCN-NH₂ 
MDA-

MB-231 

not 
inhibit 

prolifera
- - 

Bind
s 

α5β

BALB/c 
nude 

mouse 

0.05–1 
mg/kg 

Inhibi
ts 

tumo
(95) 



peptide tion at 
100 µM 

1 
and 
αvβ

3 
inte
grins

, 
redu
ces 

MAP
K 

phos
phor
ylati
on 

xenogra
ft 

r 
growt

h, 
reduc

es 
skelet
al and 
soft 

tissue 
metas
tases, 
decre
ases 
angio
genes
is and 
tumo

r 
prolif
eratio
n (Ki-

67 
suppr
essio

n) 

D-K6L9 

Synthe
tic host 
defense

-like 
lytic 

peptide 

LKLLKKLLKKLLKLL-NH₂ (D-amino acid modified) 
MDA-

MB-231 
LC50: 3 

µM 
NIH-
3T3 

No 
signi
ficant 
toxici
ty at 
100 
µM 
in 

Sele
ctive

ly 
bind
s to 

phos
pha
tidyl

BALB/c 
nude 

mouse 
xenogra
ft model 

9 
mg/kg 

 -
Reduc

es 
tumo

r 
growt

h  
 -

(96) 



norm
al 

cells 

seri
ne-
rich 
tum
or 
me
mbr
anes 

 -
indu
ces 
rapi

d 
dep
olari
zatio

n 
and 
necr
osis 

inhibi
ts 

metas
tasis  

  -
suppr
esses 
angio
genes

is  

Hecate-
βCG 

Synthe
tic lytic 
peptide 

FALALKALKKALKKLβCG 

MDA-
MB-
435S 

-   

Bind
s 

LH/C
G 

rece
ptor

s  
 -

disr
upts 
me
mbr
ane 

Nude 
mouse 
xenogra

ft 

8 
mg/kg 

Tumo
r 

regre
ssion, 
inhibi
tion 
of 

metas
tasis, 
and 

induc
tion 
of 

 (97) 

MCF-7 



inte
grity 

 -
indu
ces 
necr
otic 
cell 
deat

h 

wides
pread 
tumo

r 
necro

sis 

Phor21-
βCG(ala) 

KFAKFAKFAKFAKFAKβCG -    

Mor
e 

effici
ent 
me
mbr
ane 
lysis, 
incr
ease

d 
cyto
toxic
ity 
vs. 
Hec
ate-
βCG 

0.08 
mg/kg 

More 
poten

t 
tumo

r 
necro

sis, 
superi

or 
metas
tasis 
suppr
essio
n at 

lower 
doses 

Resistin-
13-

Peptide 

Human 
resistin 

GQVTGLGRSPLSP 
MDA-

MB-231 

40% 
inhibitio
n at 50 
ng/ml 

  

Sup
pres
ses 
MM
P-2 

Nude 
mouse 
xenogra
ft (MDA-
MB-231 

2.5 or 
5 

mg/kg 

Suppr
esses 
tumo

r 
growt

 (98) 



and 
MM
P-9 
 - 

upre
gula
tes 
TIM
P-1 
and 
TIM
P-2  

- 
redu
cing 
adh
esio

n 
and 
inva
sion 

breast 
cancer) 

h 
(~50

% 
reduc
tion), 
inhibi

ts 
invasi
on by 
MMP 
regul
ation, 
with 
no 

obser
ved 

organ 
toxicit

y 

EGEVGL
G 

Peptide 

Phage 
display-
selecte

d 
peptide 

EGEVGLG 

MDA-
MB-231 

Selective 
binding 
observe

d, no 
cytotoxic 

effect 
reported 

HUVE
C 

No 
signi
ficant 
toxici

ty 
obse
rved 

Bind
s 

sele
ctive
ly to 
ther
apy-
resp
onsi
ve 

tum
or 

Nude 
mouse 
xenogra
ft (MDA-
MB-435, 
MCF-7 
breast 
cancer) 

40 
mg/kg 
sunitin

ib 

Enha
nces 
tumo

r 
respo
nse 

detec
tion 
by 

selec
tively 
bindi

(99) 
MCF-7 



vasc
ulat
ure 
-

sho
wing 
incr
ease

d 
inter
acti
on 
in 

suni
tinib

-
treat

ed 
tum
ors 

ng to 
treate

d 
tumo

r 
vascul
ature, 
correl
ating 
with 
thera

py 
effecti
venes

s 

Melittin 

Apis 
mellifer

a 
venom 

GIGAVLKVLTTGLPALISWIKRKRQQ-NH₂ 
MDA-

MB-435 
- 2F2B 

IC₅₀ = 
2.21 
µM, 
free 

Sele
ctive

ly 
bind
s to 
tum
or 

cell 
me
mbr
anes 

- 
indu

C57BL/6 
mouse 
xenogra
ft (MDA-
MB-435 
breast 
cancer) 

2.5 
mg/kg 

Induc
es 

tumo
r 

necro
sis, 

suppr
esses 
metas
tasis, 
avoid

s 
syste

(100
) 



cing 
apo
ptos

is 
via 

cyto
chro
me c 
rele
ase 

- 
redu
ces 

hem
olysi

s 
com
pare
d to 
free 
meli
ttin 

mic 
toxicit

y 

SP2012 

Collage
n IV-

derived 
peptide 

Modified 20-mer (Cys → L-α-amino-n-butyric 
acid) 

MDA-
MB-231 

migratio
n/adhesi

on 
inhibitio
n at 50 

µM 

HUVE
C 

IC₅₀ = 
32.9 
µM 

Bloc
ks 

αVβ
1 

inte
grin 
sign
aling 

- 
dow
nreg

SCID 
mouse 
xenogra
ft (MDA-
MB-231 
breast 
cancer) 

10 
mg/kg 

Reduc
es 

tumo
r 

micro
vascul

ar 
densit

y , 
inhibi

ts 

(57, 
101) 



ulat
es 

VEG
FR2 

- 
inhi
bits 
end
othe
lial 
cell 
proli
fera
tion 

- 
migr
atio

n 
and 
tube 
form
atio

n 

tumo
r 

growt
h, 

down
regul
ates 
VEGF

R2 
signal

ing 

Nef-M1 

HIV-1 
Nef 

protein 
(aa 50–

60) 

- 

MDA-
MB-468 

89.3% 
apoptosi
s at 100 
ng/mL 

HME 

No 
apop
tosis 

at 
100 

ng/m
L 

- 
Anta
goni
zes 
CXC
R4 
- 

indu
ces 
apo

SCID 
mouse 
xenogra
ft (MDA-
MB-231 
breast 
cancer) 

2 
µg/mo

use 

Preve
nts 

tumo
r 

growt
h and 
metas
tasis, 
reduc

es 

(103
) MDA-

MB-231 

No 
apoptosi
s at 100 
ng/mL 

MCF7 
20.5% 

apoptosi



s at 100 
ng/mL 

ptos
is 

via 
casp
ase-

3 
activ
atio

n 
- no 
effec
t on 
CXC
R4-

nega
tive 
cells 

tumo
r 

volum
e and 
metas
tatic 

burde
n 

DU4475 

Apoptoti
c 

response 
observe
d at 100 
ng/mL 

SP6001 

Serpin-
derived 
(DEAH 

box 
helicase

) 

EIELVEEEPPF 
MDA-

MB-231 

-induces 
peak 

apoptosi
s at 1 
µM 

-Inhibits 
migratio
n at 100 

µM 
-Sustains 

FAK 
phospho
rylation 

at 10 µM 

HUVE
C 

- 

No 
signi
fican

t 
toxic
ity 

obse
rved 

SCID 
mouse 
xenogra
ft (MDA-
MB-231 
breast 
cancer) 

5 
mg/kg 

Reduc
es 

tumo
r 

volum
e, 

decre
ases 
angio
genes

is 

(102
) 

Chalone 
19-

Tumsta
tin-

- 
MDA-

MB-231 
- 

Hepa
tocyt

- 
Indu
ces 

Nude 
mouse 

6.6 
mg/kg 

Reduc
es 

(104
) 



Peptide derived 
(collage
n IVα3, 
aa 185–

203) 

es apo
ptos

is 
via 
PTE
N/A
kt 

sign
aling 

- 
upre
gula
tes 

casp
ase-

3 
- 

dow
nreg
ulat
es 

PCN
A 

and 
pAkt 

xenogra
ft (MDA-
MB-231 
breast 
cancer) 

tumo
r 

volum
e, 

preve
nts 

metas
tasis, 
enha
nces 

apopt
osis 

TP-Tox 

Synthe
tic bi-

functio
nal 

peptide 

LTVSPWY-GG-(KLAKLAK)₂ 

MDA-
MB-
435S 

EC50 : 2.5 
µM 

HUVE
C 

No 
signi
ficant 
toxici

ty 
obse
rved 

- 
Indu
ces 
apo
ptos

is 
via 

mito

Nude 
mouse 
xenogra
ft (MDA-
MB-435S 

breast 
cancer) 

250 µg 
per 

mouse 

Inhibi
ts 

tumo
r 

growt
h, 

increa
ses 

(105
) 

SKBR3 
EC50  :  

2.5 µM 

MCF-7 
EC50 : 50 

µM 

MDA- EC50  :  



MB-453 80 µM cho
ndri
al 

me
mbr
ane 
disr
upti
on 
- 

activ
ates 
casp
ase-

3 
- 

ente
rs 

cells 
via 
clat
hrin-
med
iate

d 
end
ocyt
osis 

surviv
al, 

prom
otes 

apopt
osis 
and 

tumo
r 

necro
sis 

T47D 
EC50  :  
60 µM 

A7RC 

NRP-1 
targetin

g 
peptide 
(modifi

ATWLPPRC 

MDA-
MB-231 

(high 
NRP-1 

expressi

- 
HUVE

C 

No 
signi
ficant 
toxici

ty 

- 
Targ
ets 

NRP
-1 

Nude 
mouse 
xenogra
ft (MDA-
MB-231 

- - 
(106

) 



ed A7R) on) obse
rved 

in 
norm

al 
tissu

es 

- 
inhi
bits 
end
othe
lial 

tube 
form
atio

n 
(anti

-
angi
oge
nic 

effec
t) 

breast 
cancer) 

MCF-7 
(low 

NRP-1 
expressi

on) 

LDFI 

Leptin 
binding 
site I-

derived 
peptide 

Leu-Asp-Phe-Ile 

MCF-7 

- - - 

- 
Bloc
ks 

lepti
n 

rece
ptor 
(Ob-
R)  -
inhi
bits 
JAK2
/STA
T3, 

AKT, 
and 

Nude 
mouse 
xenogra

ft (SKBR3 
breast 
cancer) 

1 and 
10 

mg/kg
/day 

Reduc
es 

tumo
r 

growt
h, 

decre
ases 
Ki-67 
expre
ssion, 
suppr
esses 
STAT3
, AKT, 
and 

(107
) 

SKBR3 



MAP
K 

phos
phor
ylati
on 
- 

supp
ress
es 

cycli
n D1 
expr
essi
on 

MAPK 
activa
tion 

HBP 

BMP4-
derived 
heparin

-
binding 
peptide 

RKKNPNCRRH 
MDA-

MB-231 
- 

HUVE
C 

No 
signi
ficant 
toxici

ty 
obse
rved 

in 
norm

al 
tissu

es 

- 
Inhi
bits 
angi
oge
nesi
s by 
bloc
king 
HSP
G-
gro
wth 
fact
or 

inter
acti
ons 

Nude 
mouse 
xenogra
ft (MDA-
MB-231 
breast 
cancer) 

1 
mg/kg 

Inhibi
ts 

tumo
r 

growt
h, 

suppr
esses 
angio
genes

is, 
selec
tively 
accu
mulat
es in 

tumor
s 

(108
) 



- 
dow
nreg
ulat
es 

FAK, 
ERK, 
and 
AKT 
phos
phor
ylati
on 
- 

redu
ces 
MM
P2 
and 
MM
P9 

expr
essi
on 

C2ORF4
0MPF 

C2ORF4
0-

derived 
tumor 

suppres
sor 

peptide 

SPYGFRHGASVNYDDY 

BT549 
IC₅₀: 106 

μM 

- - 

- 
Indu
ces 
G2/
M 

arre
st 

- 
inhi

Nude 
mouse 
xenogra
ft (MDA-
MB-231 
breast 
cancer) 

30 
mg/kg 

Suppr
esses 
tumo

r 
growt

h, 
reduc

es 
tumo

(109
) MDA-

MB-231 
IC₅₀: 93 

μM 



bits 
proli
fera
tion, 
migr
atio
n, 

and 
inva
sion 

r 
weigh
t and 
volum

e, 
induc

es 
mitoti

c 
arrest 

Pep5 

Cyclin 
D2-

derived 
intracell

ular 
peptide 

WELVVLGKL 
MDA-

MB-231 
Effective 
at 25 μM 

- - 

- 
Indu
ces 
ERK
1/2 
activ
atio

n 
- 

disr
upts 
cyto
skel
etal 
inte
grity 

- 
pro
mot
es 

G1/
S-

spec

Nude 
mouse 
xenogra
ft (MDA-
MB-231 
breast 
cancer) 

25 μM 

Reduc
es 

tumo
r 

viabili
ty, 

disru
pts 

cytos
keleta

l 
struct
ure, 

induc
es 

apopt
osis in 
G1/S 
phase 
cells 

(110
) 



ific 
apo
ptos

is 

GK-1 

Parasite
-

derived 
peptide 
(Taenia 
crassice

ps) 

GYYYPSDPNTFYAPPYSA 4T1 - - - 

- 
Enh
ance
s T-
cell 

activ
atio

n 
- 

stim
ulat
es 

anti
gen-
pres
enti
ng 

cells 
- 

pro
mot
es 

CD8
⁺ T-
cell 
proli
fera
tion 
and 

BALB/c 
mouse 
xenogra

ft 

10, 50, 
or 100 
µg per 
mouse 

Suppr
esses 
tumo

r 
growt

h, 
reduc

es 
metas
tasis, 
increa

ses 
tumo

r 
necro

sis, 
enha
nces 
anti-
tumo

r 
immu

ne 
respo
nse 

(111
) 



cyto
kine 
secr
etio

n 

UP-7 

Urokina
se-

derived 
peptide 

(UK1 
kringle 
domain

) 

PWCYVQVGLKPLVQE 

MDA-
MB-231 

IC₅₀  :  
123 μM 

HUVE
C 

IC50: 
40 
μM 

(VEG
F) 

- 
Inhi
bits 
FAK 
and 
ERK
1/2 

phos
phor
ylati
on 
- 

disr
upts 
cyto
skel
etal 
orga
niza
tion 

- 
redu
ces 

focal 
adh
esio

n 
form

nude 
mice 
LM-

MDA-
MB-231 
breast 
cancer 

metastas
is model 

10, 30, 
or 100 
mg/kg 

Suppr
esses 
tumo

r 
angio
genes

is, 
reduc

es 
metas
tasis, 
inhibi

ts 
tumo

r 
growt
h via 
FAK 

inacti
vation 

and 
endot
helial 
dysfu
nctio

n 

(112
) LM-

MDA-
MB-231 

IC₅₀ : 
190 μM 



atio
n 
- 

supp
ress
es 

end
othe
lial 
and 
tum
or 

cell 
migr
atio

n 

NKp44-
Pep8 

NKp44-
derived 
PCNA-
binding 
peptide 

EASALVCIRLVTSSKPRTVA 

4T1 
ED50: 

3.78 μM 

- - 

- 
Bind

s 
PCN

A 
- 

inhi
bits 
DNA 
repli
catio

n 
and 
repa

ir 
- 

bloc

BALB/c 
xenogra
fts (4T1 
breast 
cancer) 

5 
mg/kg 

Suppr
esses 
tumo

r 
growt

h, 
increa

ses 
apopt
osis, 
inhibi

ts 
PCNA 
functi

on 

(113
) MDA-

MB-231 
ED50: 

4.07 μM 



ks 
NKp
44–
PCN

A 
inter
acti
on 
- 

indu
ces 
apo
ptos

is 

KLVFF 

Synthe
tic self-
assemb

ling 
peptide 

KLVFF 4T1 - - - 

- 
For
ms 
β-

shee
t 

nan
ofib
ers 
- 

phys
icall

y 
enca
psul
ates 
tum
or 

cells 

BALB/c 
mouse 
xenogra
ft (4T1 
breast 
cancer) 

2 
mg/kg 

Suppr
esses 
metas
tasis, 
reduc

es 
platel

et-
tumo
r cell 
intera
ctions

, 
forms 
long-
lastin

g 
tumo

r-

(114
) 



- 
bloc
ks 

plat
elet 
aggr
egati
on 
and 
CTC 
adh
esio

n 

localiz
ed 

nano
fibers 

AXT201 

Synthe
tic 20-
mer 

peptide 

LRRFSTAPFAFININNVINF 4T1 - 
HUVE

C 

No 
signi
ficant 
toxici

ty 
obse
rved 

in 
norm

al 
tissu

es 

- 
Disr
upts 
inte
grin 
co-

rece
ptor 
sign
aling 

- 
inhi
bits 
end
othe
lial 

proli
fera
tion 
and 

BALB/c 
mouse 
xenogra

ft 

20 
mg/kg 

Inhibi
ts 

tumo
r 

angio
genes

is, 
norm
alizes 
vascul
ature, 
enha
nces 
CD8⁺ 
T-cell 
infiltr
ation, 
suppr
esses 
Tregs 

(115
) 



migr
atio

n 

and 
PD-L1 
expre
ssion 

AAN-
FnBPA5 

Synthe
tic dual-
targetin

g 
peptide 

CGGGQVTTESNLVEFDEESTKGIVTGAVSDHTTVEDTK
-NAA 

4T1 
IC50 : 
6.41 

μg/mL 
3T3 

No 
syste
mic 

toxici
ty 

obse
rved 

- 
Targ
ets 

TAM
s, 

CAFs
, 

and 
ECM

; 
disr
upts 
fibro
nec
tin/c
ollag
en 
net
wor

k 
- 

bloc
ks 

TGF-
β1-
indu
ced 
fibro
blast 

BALB/c 
mouse 
xenogra
ft (4T1 
breast 
cancer) 

5 
mg/kg 

Suppr
esses 
tumo

r 
growt

h, 
reduc

es 
ECM 
stiffn
ess, 

deple
tes 

TAMs 
and 

CAFs, 
remo
dels 
the 

TME 
for 

impro
ved 

thera
peuti

c 
respo
nse 

(116
) 



activ
atio

n 

PDBAG1 

Synthe
tic 

peptide 
from 
GPD1 

GRKKRRQRRRPPQQASKKVCIVGSGNWGSAIA 

MDA-
MB-231 

IC50: 30 
μM 

- - 

-
Targ
ets 

C1Q
BP 
-

indu
ces 

mito
cho
ndri
al 

dysf
unc
tion 

-
supp
ress
es 
HR 

repa
ir 

Nude 
mouse 
xenogra
ft (MDA-
MB-231 
breast 
cancer) 

10 
mg/kg 

Suppr
esses 
tumo

r 
growt

h, 
inhibi

ts 
OXPH
OS, 

induc
es 

meta
bolic 
stress

, 
syner
gizes 
with 
PARP 
inhibi
tors 

(117
) MDA-

MB-468 

Mastop
aran-M 
(Mast-

M) 

Vespa 
magnifi

ca 
venom-
derived 
peptide 

INLKALAALAKKIL-NH₂ 

4T1 

IC50 : 2.7 
μM 

MCF-
10A 

No 
syste
mic 

toxici
ty 

obse
rved 

- 
Indu
ces 

mito
cho
ndri
al 

dysf

BALB/c 
mouse 
xenogra
ft (4T1 
breast 
cancer) 

2.7 
mg/kg 

Disru
pts 

mitoc
hondr

ial 
mem
brane

, 

(118
) 

MDA-
MB-231 



unc
tion 

- 
ROS 
gen
erati
on, 
and 
casp
ase-

3 
activ
atio

n 
- 

leadi
ng 
to 

apo
ptos

is 

enha
nces 
ROS 

produ
ction, 
prom
otes 

apopt
osis, 
inhibi

ts 
tumo

r 
growt

h 

 

 

 

 

 

 


