R EmiB Modern Food Science and Technology 2017, Vol.33, No.4

RIEBE AR RZIRS AS49 HAATRY
LR

kA, XRE, EHEE, ABEE
(BB ERGZAHKFTHRELTRET, REARKFRSIAREANBAFR, RiE 300457)

THE: AR T BTt (SC) st amfefiiR AS49 3L h| Z A FRATHER, F#—FMR T SC L ATHEES
EFRFE, KA MTT M T SC A AS49 mfeey 3Gl s4ER; FMABMAERESFMET Hoechst33342/PL ik &./5-AS549 mieH
A0 TAABAS H 5 F e &5 taf B AR MPTP #9700, AR IS T SC X AS49 ta it i Aiikos i s 45 9 %5 7h; #)/8 2-DE
4E4 MALDI-TOF JR 4 AN T it A=A X EG M £ 7 AL, 4 REM: SC it AS49 e B A T a3 I bMER, JhE—F
S P ZIET R AR AR MM, SC 4% AS49 4tk AT A, a3 AN, LEf A%k, £ SCAREE, @IME
AL BLIE R AT AL 4 MALDI-TOF %2 R I T 2 A2 /AL 69% G, BPI8s8% 4 (prohib #ARF &G (heat
il
| A

DOI: 10.13982/j.mfst.1673-9078.2017.4.008

ot

fifj R

shock protein ).
A ARER IR AS49 mfit;, AT
NEES: 1673-9078(2017)4-46-51

Preliminary Study of Seleno-chitosan-induced Apoptosis in A549 Cells

through a Mitochondrial Signaling Pathway

ZHANG Shao-jing, LIU An-jun, WANGPeng-fei, ZHENG Guo-giang
(Key Laboratory of Food Nutrition and Safety, Ministry of Education, College of Food Engineering and Biotechnology,
and Technology, Tianjin 300457, China)

jon inhibition and apoptosis in human non-small-cell lung cancer A549

Tianjin University, of Scierice
Abstract: The effects of seleno-chitosan (SC) on

cells were investigated, and the differential express teins in SC-treated and untreated cells were determined. The

3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (M"[ﬁ") assay was employed to determine the inhibitory effect of SC on the
proliferation of A549 cells. Morphological/.changes in the A549 cells after Hoechst 33342/PI staining and the opening of the mitochondrial
permeability transition pore (MPTP) after calcein staining were observed by laser scanning confocal fluorescence microscopy. The effect of SC

on mitochondrial membrane potential (A'Ym) was-analyzed by flow cytometry (FCM). Furthermore, two-dimensional gel electrophoresis (2-DE)

combined with matrix-assisted esorption ionization-time of flight mass spectrometry (MALDI-TOF) was used to identify the differential

expression of apoptosis-related proteins. The results showed that SC could significantly suppress the proliferation of A549 cells in a time- and
concentrati ep‘ent manner. Morphological changes of A549 cells could be induced by SC; the cell shape became irregular and chromatin
condenén al argination occurred. After SC treatment, the MPTP of A549 cells was gradually opened. Additionally, two differentially
expressed proteins, prohibitin isoform 1 and heat shock protein, were identified by MALDI-TOF.
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Table 1 Program settings for isoelectric focusing

Step Mold Voltage/V Time/h
S1 Step and Hold 500 4
S2 Gradient 1000 1
S3 Gradient 8000
S4 Step and Hold 8000 /
S5 Step and Hold 500 0.5
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TC I 12% 110 PR s TR 2 25 s, s~ 18T I AT AR 2 i
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mA/gel, 4FEMIEA T B IL G 45 mA/gel, HEIKZ:
oS I T2 i R250 HHT U, TR, [T,
M

1.7.4 < MALDI-TOF/TOF Jfi i % % 5 3038 A
%

i Ff] PDQuest 8.0.1 #A4EXT UG AT 4347, $RE
RICENACER AT 5 = RIA . HHIEAZER
& T Eppendorf & HH TR B, FBEITBBE AT
1.8 #HAE 4

WRIGLE L, xtsd Fon, KH] SPSS #7410
Br, Origin AEERE, p<0.05 NEEHEZER,

2 HER5VE
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Fig.1 Effect of seleno-chitosan on > 9 cell viability
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ug/mL 1537 48 h iy, ot AS549 4 g o e s 1
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2.2 Hoechst 33342/P1 %t & W, 22 4 i, J8 T 15 L,
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Fig.2 Hoechst33342/PI staining of A549 cells (200x)
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Fig.3 Effect of seleno-chitosan on MPTP (400x)
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Fig.4-Effect’of seleno-chitosan on the mitochondrial membrane
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Table 2 Effect of SC on the mitochondrial membrane potential

of A549 cells
285 Oh 48 h
RALARIS T AL/ Y% 99.56+0.04 32.92+44.02%*

WFARER, SR TR R AT 4 NAET -2 ik
WA RIS TSR, M2 TS
SR, SRR AE LR ST, MPTP /)
AN S BN RAR S I AL (APm) [ F%
i, Fik— 51— RHNRGU SN S 2 -0
N TR ST AS49 A RIAA V5
M, Rhodamin-123 4 FH TR Al iR 57 S M 4'E B 4 Bt i
JE4HM AWm 284k, Rhodamin-123 {5 y—Fhek kit
e3 AR IV 1= V2o 11| PO 01 A1) e el = o9 i RN o S
P NPT T, AT BAT R ) R
NS 7 A LN SR L 27 NS IS 3 AL S GER R pa i e
5| JEC i A LS ) A 35, 1 Rhodamin-123 SEEP PG
RIS, FRm g s El. k4
FiR, 5 0h XFRRALAALL, SRR 2R ML 48 h 5,
AS549 276 B B PR R EUEE A . ik 2
ATLUEH, 5 0h XFRRZHAHLE, 200 pg/mL AR 765
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Table 3 Identification of differentially expressed proteins by MALDI-TOF-MS/MS

Yoty QLA NCBI &5 »FEk  FaE (p) Fn
1 prohibitin isoform 1 gil4505773 29 5.57 113
2 heat shock protein £i|395831992 11 8.91 133

AR e R PE A S AS49 AHBAITET- /R &
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48 h AT 4R s F KRS, BhE AR TS
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