Acta Universitatis Medicinalis Anhui 2017 Oct; 52( 10)

- 1419 -

12017 -7 -29 12:00

& &
( PDT) SW1990
SW1990 4
Ce6  NP/Ceb
TAT-NP/Ce6 TAT-NP/Ce6
NP/Ce6. ( FACS) SW1990
: MTT
FACS
4h  TAT-NP/Ce6 NP/Ce6 (P <
0. 001) NP/Ce6 free Ce6 (P <0.001) .
TAT-NP/Ce6
(P<0.001) . MTT
Ceb TAT-NP/Ce6
NP/Ce6( P <0.01) Ceb 0.5 pg/ml
TAT
PDT

R 735.9 R454.2; Q516
A 1000 - 1492(2017) 10 - 1419 - 05
doi: 10. 19405 /j. enki. issn1000 —1492.2017. 10. 001

59% 7%,

( photodynamic therapy PDT)

PDT SR
1( HIVH) TAT

2017 =05 - 11
( : 1508085SQH224)
230001

mail: yuyuemd@ 163. com

“http: //kns. enki. net/kems/detail /34. 1065. R. 20170729. 1200. 001. html

36 o
TAT
( TAT-NP/Ce6) Ceb
PDT
1
1.1 TAT( YGRKKRRQRRRC-NH2) (
) ; PEG,,-PCL, ( -
) ( )
e6( Ceb )
SW1990( ATCC ) ; RPMIH640 ( In—
vitrogen ) ( DCFH-DA
) ( MTT Sigma -Aldrich )
( Calcein AM)
( Ethidium homodimer) (
)
1.2
1.2.1
PEG Mal-PEG-
PCL TAT MalPEGPCL
TATPEG-PCL. PCL
Ceb
TATNP/Ce6. NP/Ceb o
1.2.2 SW1990
1640 RPMI (10% FBS 1% )
37 C.5% CO,
80% ~90%  0.25% o
1.2.3 TAT-NP/Ce6+
NP/Ce6 Ce6
SW1990 PBS
0.25%
24 8 x10* . 24 h
1640

NP/Ce6. TAT-NP/Ceb Ce6



* 1420 -

Acta Universitatis Medicinalis Anhui 2017 Oct; 52( 10)

Ceb 2 ng/mls.
4 h 3 o
Ceb PBS
3 37 C 3 min 1 000 r/min
5 min PBS
Ce6, PBS
Ce6 o
1.2.4
24 8 x 10°*
/o 24 h o
Ceb
Ce6( Ceb 2 pg/ml) o
4 h Ceb
PBS 3 1640
DCFH-DA( 10 pmol/ml)
30 min o 1640 3
o 660 nm 0.5
W/cm® 20 min.
1.2.5 MTT
SW1990 96
5000/ o 24
h
Ceb 0.094.0. 187.0.375.0. 750, 1. 500
pg/ml Ceb
o 4 o 4 h
660 nm 0.5 W/em®
20 min o
48 h
MTT(1 mg/ml) 37 C 4 h
20% SDS 8 h
( 1490 nm) ( op-
tical density OD)
(%) = ( ob - obp )/
( ob - oD )
x 100% o SPSS 16.0 GraghPad.
Prism. v5. 0 o
1.2.6 PDT

24 h Ceb
0.5 pg/ml
12 h 660 nm
0.5 W/cm® 20 min.
48 h PBS

( Calcein AM 2 pmol/L)

( Ethidium homodimerd 4
30 min
Image J

pwmol /L) 100 pl.

1.3 SPSS 16.0
X s

t 0 P <0.05 o

2

2.1 FACS TAT-NP/Ce6
4h FACS
Ceb6 & TAT-
NP/Ce6 Ce6 MFI
NP/Ce6 2 (1615.667 + 105.085 wvs
759.333 £71.723 =8.945 P <0.001) NP/Ceb6
Ceb 2.8 (759.333 £71.723 ws
272.000 £16.753 =9.357 P <0.001)
(P<0.001) 1.
2.2 TAT-NP/Ce6
Ceb
TAT-
NP/Ceb6
NP/Ce6  ( 861.000 + 29.280 ws 421.000 +
18.771 t=21.929 P <0.001) NP/Ce6
free Ce6  (421.000 = 18.771 vs 111. 000 +
t=21.495 P <0.0001)
(8.000 +1.528)
(P<0.001) 2.
TAT-NP/Ce6

16. 523

2.3 MIT

o TAT-NP/Ceb
NP/Ce6 NP/Ce6
free Ce6 & Ceb
TAT-NP/Ceb6
80% NP/Ceb
39.15% 15.74%

0.313 pg/ml
78.40%

free Ceb

TAT-NP/Ce6 &



Acta Universitatis Medicinalis Anhui

2017 Oct; 52( 10) .« 1421 -

3. 1o
A
1404
—— PBS —— NP/Ce6
120d — free Ce6 = TAT-NP/Ceb6
& A sk
1004 (JrJ\
= 20 [
s % r'J I'.
=
5 604

.

/A

40 /y |
20 ,./ \
v '/Jl . \

1(.)1 1;’)"

(65.03% +4.01% vs 23.13% +2.06% t=16. 121
P <0.001) , 4.

-
-

.

LY

10° 10' 10"

Ceb%é i &
B
2000¢
i
=T
1
1500
]
I_:::_-i
1000}
":1 L
= T
B
500
0
1 2 3
1 FACS free Ce6.NP/Ce6
TAT-NP/Ce6

A: ; B: i 1: free Ce6 ;2. NP/Ce6 ;3: TAT-
NP/Ce6 free Ceb :¥*P<0.001; NP/Ceb (#p
<0.001

1 Ce6
SW1990 (% n=3 x+s)

( pg/ml) free Ce6 NP/Ce6 TAT-NP/Ce6
0.094 7.86 +3.63 30.58 £4.60°  58.43 +5.20*
0.187 15.74 £1.79  39.15£2.30** 78.40 +3.90*
0.375 26.27 £1.46  64.48 +2.70** 89.18 +2.59%
0.750 68.92+1.79  83.92+3.00°  94.35+1.35"

free Ceb :" P<0.01 **P<0.001; NP/Ceb FP
<0.01 *P<0.001
2.4
PDT
o TAT-NP/Ceb6
NP/Ce6 (88.87% +3.78% uvs

65.03% +4.01% :t=17.494 P <0.01) NP/

Ceb Ceb

2 free Ce6.NP/Ce6 TAT-NP/Ce6
SP x 200
A :B:free Ce6 ;C:NP/Ce6 ;D: TAT-NP/Ce6
120 [ free Ceb
EH NP/Ce6
100 | B TAT-NP/Cc6
g RO F
E\i,;
2 60 3
0.094 0.187 0.375 0.750
Ce6¥ [ (ug/ml)
3 MIT
NP/Ce6 2" P<0.01 **P<0.001
3
PDT
o FDA
7
PDT o
8
PDT Ding et al
( PEG-PPE) Ceb
Ceb



- 1422 -

Acta Universitatis Medicinalis Anhui 2017 Oct; 52( 10)

4
A: free Ce6 ; B: NP/Ceb
pH
( CPPs) CPPs
9-11 12
( Arginine) ( AR-CPPs)

TAT( YGRKKRRQRRRC-NH,)

1314
FACS
NP/Ceb TAT
CLSM 4 h
TAT-NP/Ceb
TAT
Ceb o
Ceb ROS
o TAT-NP/Ceb
NP/Ceb6 free Ceb
o MTT
TAT-NP/Ceb6 Ceb 0.5 pg/
ml ( <5%)
. 515
TAT
" TAT

x 200
; C: TAT-NP/Ceb
PDT .
> TAT PEG
TAT
TAT SW1990
Ceb PDT
. PDT

1 Chen W Zheng R Bssde P D et al. Cancer statistics in China
2015 J . CA Cancer J Clin 2016 66(2): 115 -32.

2 . (2014 J .

2014 34(11): 1011 -7.

3 Bown S G Rogowska A Z Whitelaw D E et al. Photodynamic
therapy for cancer of the pancreas J . Gut 2002 50(4): 549 -
57.

4 Pereira S. Photodynamic therapy for pancreatic and biliary tract
Cancer. the UK experience J .J Natl Compr Canc Netw 2012
10 Suppl 2: S48 -51.

5 . TAT PEG

]
2014 49(7): 1054 -61.

6 Pan L He Q LiuJ etal. Nuclearargeted drug delivery of TAT

peptide-conjugated monodisperse mesoporous silica nanoparticles
J . J Am Chem Soc 2012 134(13): 5722 -5.

7  Ormond A Freeman H. Dye sensitizers for photodynamic therapy



Acta Universitatis Medicinalis Anhui 2017 Oct; 52( 10) * 1423 -

J . Materials 2013 6(3): 817 -40. 12 Potocky T B Menon A K Gellman S H. Cytoplasmic and nuclear

8 Ding F Li H]J Wang J X et al. Chlorin e6-encapsulated delivery of a TAT-derived peptide and a beta-peptide after endocyt—

polyphosphoester based nanocarriers with viscous flow core for ef— ic uptake into Hela cells J . J Biol Chem 2003 278( 50):

fective treatment of pancreatic cancer J . ACS Appl Mater Inter— 50188 —94.

faces 2015 7(33): 18856 —65. 13 Fischer R Kohler K Fotin-Mleczek M et al. ] . J Biol Chem
9 Torchilin V P. Tat peptide-mediated intracellular delivery of phar— 2004 279(13): 12625 -35.

maceutical nanocarriers J . Adv Drug Deliv Rev 2008 60(4 - 14  Herce HD Garcia A E. Molecular dynamics simulations suggest a

5) : 548 -58. mechanism for translocation of the HIV4 TAT peptide across lipid
10 Ziegler A Nervi P Diirrenberger M et al. The cationic cell- membranes J . Proc Natl Acad Sci U S A 2007 104(52):

penetrating peptide CPPTAT derived from the HIVA protein TAT 20805 - 10.

is rapidly transported into living fibroblasts: optical biophysical 15 Ye S Kang N Chen M et al. Tat/HA2 peptides conjugated

and metabolic evidence J . Biochemistry 2005 44(1): 138 - AuNR@ pNIPAAm as a photosensitizer carrier for near infrared

48. triggered photodynamic therapy J . Mol Pharm 2015 12(7):
11 Rudolph C Plank C Lausier J et al. Oligomers of the arginine— 2444 -58.

rich motif of the HIVA TAT protein are capable of transferring 16 Shim M'S Kwon Y J. Efficient and targeted delivery of siRNA in

plasmid DNA into cells J . J Biol Chem 2003 278( 13): vivo J . FEBS ] 2010 277(23): 4814 -27.

11411 -8.

The primary research on anti-pancreatic cancer

of cell penetrating peptide-modified nanoparticle
Gao Meng Ding Fei Yang Xixi et al
( Dept of Gastroenterology Affiliated Provincial Hospital of Anhui Medical University Hefei 230001)

Abstract Objective To investigate the cytotoxic effects of cell penetrating peptide modified nanoparticle-media—
ted photodynamic therapy( PDT) on pancreatic cancer cells SW1990. Methods The pancreatic cancer cell line
SW1990 were divided into four groups. SW1990 cells without photosensitizer and light-exposing as blank control
group free Ce6 group NP/Ce6 group or TAT-NP/Ce6 group which incubation with cells respectively. Cellular
uptake of each group was examined by flow cytometry. Moreover the generation of ROS in cells after laser irradia—
tion was observed by fluorescence microscope. Methyl thiazolyl tetrazolium( MTT) or Live/Dead cellular staining
were used for the detection of cytotoxic effect caused by nanoparticles or free Ce6 under laser irradiation. Results

From the results of FACS the cellular uptake of TAT-NP/Ce6 group significantly higher than NP/Ce6 group after
incubation for 4 h( P <0.001) while the NP/Ce6 group was significantly stronger than the free Ce6 group( P <
0. 001) . Fluorescence microscopy showed that the TAT-NP/Ce6 group was significantly stronger in the cells than in
the other groups( P <0.001) . MTT assay showed that the killing effect of TAT-NP/Ce6 group on cells was stronger
than that of NP/Ce6( P <0.01) . At the Ce6 concentration of 0. 5 wg/ml the results of Live/Dead cellular staining
showed similar cytotoxic effects with that of MTT. Conclusion TAT peptide-modified nanoparticles can effectively
increase the uptake of pancreatic cancer cells and the cytotoxic effect of PDT-induced pancreatic cancer cells.
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