Literature Report

Reporter: Guangying Wang
Date: 2021-03-31



>3 Literature Source -\.‘\‘
-»

-
: 7 L ovAL SOCIETY
gggmggal ap OF CHEMISTRY

EDGE ARTlCLE View Article Online

View Journal | View Issue

) Check for updates Self-assembled amphiphilic fluorescent probe:
detecting pH-fluctuations within cancer cells and
tumour tissuesTy

Cite this: Chem. Sci., 2020, 11, 9875
8 All publication charges for this article

have been paid for by the Royal Society _ b
of Chemistry Soo Yeon Kim,1® Arup Podder,1” Hyunseung Lee,® Youn-Joo Cho,*® Eun Hee Han,®

Sabina Khatun,® Jonathan L. Sessler, ©*3 Kwan Soo Hong (2 *2¢
and Sankarprasad Bhuniya (& *P¢

kwan Soo Hong B BRI B FAT: A [H 37 k2%
Sankarprasad Bhuniya F[JEERrJ 4R FEL 25 K57, JIS K27
Jonathan L. Sessler 3 B #8 5r i B k=5 BT 7012



D3I Introduction

TR IGRE
L3 0 40 ff pH

Ny TR o) —
—

IDNAZ A RIS F )

Outer membrane
Inner membrane
Matrix

Aem = 525 nm
+
O3N~ppp,

Acidification

N ) per  VAYM ]
N
e

Mitochondrion

/N+

e

J. Am.Chem. Soc., 2014, 136, 14136-14142.

N\

KBRS T

(A)

Hydrophobic é Hydrophilic EpH-sensitive Hydrophobic é Hydrophilic H pH-insensitive

lipid DNA i i idye

L ¥
‘ 0570 o

ACS Appl. Mater. Interfaces, 2014, 6, 15329-15334.



D3I Introduction

Lymph Node\

o I

H‘ 1 - 4
/® %o )

./\° el

\: - \_ ‘b Tumor

Acc. Chem. Res. 2020, 53, 2546-2557

525 575
Wavelength (nm)

ACS Nano, 2012, 6, 2917-2924.

R/

=T

-
-
-
- -
@ 8

2
o} 0 O S
NH N NH
# X

A

0=8=0

o o HN'\Q/

o N= Ka o N =
n o nH
“Oed =043

Sens. Actuators, B, 2015, 207, 724-731

lo) \J
C—Asn-Gly-Arg- ys-GIy-G!y-lLys-Gly-Gly-Lys-GIy-OH
rqu f;lH
s §  0¢  o¢

HC HCA
\N \’:‘

Bioconjugate Chem., 2006, 17, 255-257.

Nat.Commun., 2011, 2, 340.



DI Result and Discussion

HzN\/\Nﬂ-}é

2

H.O
iv O
———

)

A

K

iii

o e

d
o
1 NH, 4

.
(9) K

>®

A = 4-Bromo-1,8-napthalic anhydride

n-butyl >r°{N\'“5°‘r<
O

amine n TFA, DCM
- R
Ethoxy @O rt, 3h
ethanol,
reflux, 12h ”2' iH
6
H
2-ethanol Q.
amine o = > 2 -
ethanol, OO Ethoxy
reflux, 8h Br ethanol
7 reflux,12h




a b
1 -
9.
— &
5 6 5
- ™ El
i Y05
W 3 4 w
@
©
0- T T 0 T T T T T T
500 600 700 3 4 5 6 7 8 9 10
Wavelength (nm) pH

” tao’ I PBS buffer; pH 6.0 : a) GSH , b) Li*, c) Na*,
d) K*, e) Mg?*, f) Ca?*, g) Fe?*, h) Fe3*, i)
?5x10° Cu?t, j)Zn2+, k) CI-, 1) Br—, m) HCO3 -, n)
NO,’, o) NO;~, p) AcO~, q) SO,%, r) H,0,.

pH 8.5

abcdefghijkImnopgqr 0 2 4 6 8 10 12
Analytes Cycle index



DI M RtRic AR A E ALk

) N
0 bR e 2

pH5 %t

Q

A549

AGS

A549

AGS

MRC-5

.

Control CS-110 uyM
L 0.27% . 17.33%
"
(1.0 —‘: C ‘Y'
0.04%, 60.23%

H

CS-120 uM
20.96%

»
)

CS-1 labeled cells (%)

Relative fluorescent intensity

" IMRC-5 T

N A549 .
" AGS sy

ok ek

=]

o
1

|

1

s

N
o
1

0 i
Control 10 20 (pM)
CS1

@

R ... L A549

i

e

ok




DI CS-1H31C A549 )i il

a , , . . b

CS-1

A549 7 i
pH =7

Membrane
Pearson’s correlation

Merge

0.0 10 20 30 60
Time (min)
c d ,,-
g 0.8 - s
SR v R :

\al s +§ 0.6 .
ﬁk%pH6-O - 6-8 .g § 04- ok
28— B

_— 0
g 0.2 -
[+
o
$ 0.0 -




DI CS-1H31 A5494 B4 .

10 min 20 min i 104
< 0.8 1 *k -
8 's *
il -t
A549 - E S
(] Q
pH=7.4 g .
- 4
3
o
LysoTracker® S
= 10 20 30 60
REd DN D'gg Time (min)
c d
1.0 -
*k
= 05 0N —
" S
. g 0.6 -
5 8
Z @ 0.4 -
2 5
- @
5 0.2 -
)
E 0.0 -

pH



DI CS-1F7iCMRC-5%A Eg ik

a

MRC-5 4/
pH =7

PCRE i 8] 38 m
T 38

B ARZEA

Lysosome CS-1

Merge

CS-1

Lysosome

Merge

10 min

20 min

30 min

Pearson’s correlation

Pearson’s correlation

1.0 4
0.8 -
0.6 -
04 -
%k k dede sk
0‘2 - % %k ¥
o.o " | .
10 20 30 60
Time (min)
1.0
0.8
0.6
n.s
0.4 - n.s.
n.s.
- . . . .
0.0 7 g

5 6
pH



DI CS-131 A549Z% Fii {4

m
o

10 min 20 min 30 min 60 min 1.0 1
A549 4 0
0 S
pH = 7.4 s é 0.6 -
%
g § 0.4 -
- S —
MitoTracker® & 021
S
= 00770 20 30 60
Time (min)
c d . *x
* %
- 0.8 -
8 g *
SRR PHIE =5 ¢ oo
1A pH 5 §
5 » 04 -
S 5
= § 0.2 -
© [+
S 0.0 -




$0+300°T
- 669
CsTy

6992

L 8TLT

L 90TT

L X474
- L8SY

562
T06T
vz
8L
I SL°0S
- oTE
w01z

Size Distribution (nm)

m YS'ET
L8
CST9'S
F ST9'E
8ze't

- 6t96'0
- £T29°0

]
~N

K]

o
~N

w o w o
- =1

(%) Ausuaju|

25

a

DIDDLS, SEM

o
~

wn o w o
- =1

(%) Ansuaqu

" vo

¥0+300°T

- 6EY9
- seTy
- 6997
- BuT
- 9011
T
- rasy
- €562
" T06T
-z
- ze8L
- 5205
C9TE
LT
L eET
CTers
" st
CstoE

8TET

- 66T
6196°0
- £TZ9°0

o

pH7.4

pH 4.5

260 nm

420 nm

11 32 SEI

w
7))
N
™
-
-

iy
4
4o
B
I
X
[k

B BUNERL



DI EER

AS49EK {472 ZH iR

S
=+

EASA989/\BR

PBS

Cs-1

RAE R IHBARIC

Bright field

Bright field

Merge

Merge

Profile

Profile

Relative fluorescent intensity

«©
1

(=2}
1

o>
1

N
1

o
|

******

T TO

T

PBS

cs-1



Thank you!



