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BTk, LIRSS ALK, 16HBE-T 41fl5 16HBE-N ZUfiAHLL, GFP-LC3 & 91 AR B Wb, &l RE
16HBE-N 20 1/3 7245, FHIEWKF T Western Blotting K% Fl: mTOR #EHFEE LT, Beclin 1 Fi& T Likgh
FAEW, 45570 NiS il 2 AR5 515 S 16HBE IS E AL A fE, B T AnG T il de dt B Bis 2.
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Crystalline Nickel Sulfide Induced Malignant Transformation of 16HBE Cells

through Autophagic Pathway
Zhang Lan = Yang Lei 2 Lv Jiachun 2
1 Department of Medical Genetics and Cell Biology, School of Basic Science, Guangzhou Medical College, Guangzhou, 510182;

2 Institute for Chemical Carcinogenesis, Guangzhou Medical College, Guangzhou, 510182
Corresponding author: jiachunlu@163.com; MAuthors

Abstract Nickel compounds, which widely exist in the environment of human occupation, are the major risk factor for human lung
cancer. Our previous studies had confirmed that exposure to toxic, metallic crystalline nickel sulfide (NiS) was an important cause of
lung cancer, but the concrete carcinogenic mechanism is still unclear. In this study, we used the previously established human
bronchial epithelial (16HBE-T) cells malignant transformation model, which was induced by crystalline NiS. For the first time,
fluorescence intensity and position of the GFP-LC3 protein in malignant transformed (16HBE-T) cells and normal cell (16HBE-N),
were real-time monitored with the technique of confocal laser scanning microscopy imaging without damaging the condition.
Moreover, we used Western Blotting to detect the intracellular autophagic signal which is expressed by key effective molecule
pathway. Confocal experimental results showed that: Compared with that of 16HBE-N-cells, the GFP-LC3 protein punctate
aggregation of 16HBE-T cells significantly reduced to the merely 1/3 amount of 16HBE-N-cells, suggesting that autophagy levels
declined. At the same time, it was found that the mTOR kinase activity increased, and that Beclin 1 expression decreased. The above
research result demonstrated that the mechanism of crystalline NiS induced 16HBE cell malignant transformation was through
multiple autophagic pathway and it will provide an important message in the prevention and treatment of lung cancer.

Keywords Crystalline NiS; 16HBE; Lung cancer; Autophagy; GFP-LC3; mTOR; Beclin 1
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it A2 B i DL (RSP IR, A 55 1 R R
FIFCT 260 CLRR 5 2 AP I8 2 B (Jemal et al.,
2011). KEM RN HEW LT NRITFIRIE
B ESUEY, | AAET NSRBI . [HbR
JEREWF AN (TARC) FTE 1987 SERKE e HAL &
PO\ 5 — R BRI (PR R4S, 2010), (HILEUE
5 TR ANTE 2 o RATATIABEC Ok SL & 8
WIVRR ) B R A R A I (M B B ], RS T 4
B BR(NIS) I T A SCAE 4l (16HBE) K A4E
A AL SR, (HBARRBURNLEI AR T
(42 P ZR%%, 2002; Ji et al., 2008).

H Wi (autophagy )+ 4H H ) FH ¥ i 44 B ol 11 51 52
TR A PR AR 2 T B R, R 1T AR 7
PEBET:, J& EAXYHMREA A dr Bl R (Edinger and
Thompson, 2004). TR, BEE X HWEHTE FT A KT
RN, FCAEMR B E R E S e 2 0. A
PR AE it I PR A A Hhos ) 381 5 W AH G E K] Beclin 1
ik T iF(Liu et al., 2008), 1H /T SRR 5 T
BAKR, BWEEEARRIERNSEIERAGEE. 3
T SCHRFRE P45 0 FL AN B R £ B E S s A
PRI FB—INKH mTOR (mammalian target of
rapamycin) & 1F: mTOR EFRATT 4R,
AT B R A, A B RS 2 (Yang et al,
2005). mTOR ¥#i% 5 2RIk Atgl3, {3 Atgl3/
Atgl/Ate7 AR, TH59 Atgl W 135 PE AT
BEL1E EWEA S S (Maiurd et al,, 2007). 55 NV
mTOR %1% BEE Atg6 [FYR 9 Beclin 1 /&4H
o g R A LA IR A A, 1@ 45 A Class
Il PBK TR E & 1415 F H W (Kihara et al., 2001).

N T W AT B W AR AR b R A A A R AR
FAML,  ASHI FEAU0 ) FH AT 28 S7. 1) 24 20 2 e A A
A, FEERHBOCIL R AR BME G AR, 1
TARAIRAS T, S UL 40 B B AR AR e B
GFP-LC3 [5G S ey, HFIH Western Blotting
FEARAT W 4 B N B WA 538 I OB N A I AR
ko DAARID MR I R B R A R R B A
BT 5 s 20 e A 1) AL, g s () FBT AR T
FRAERLEAHE .

148150
1.1 SERFRS I B WEESE 410 16HBE-N 1 16HBE-T
H PR

TRy BIRES S T L A0 A,
A DL 3 AR 0 1 20 A B A 4 v T A
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(I H SRFIWT . AT TR PO SR A B s
FEBAE AN RS2 I LC3 2R A HI I 2 sh 2548
b, KINAE GFP-LC3 #54% 24 h [FiHE, RALE
PCAM, ARLERFR3) 48 h JavOCA T ah1E
%, EEWIE L 16HBE-T 2 b R S8 5 1)
GFP-LC3 (%&b 16HBE-N 48 g () 850 E W B
A, BEFRE 72 h EAEREBLE ). & BT
BENLERE Z AN TS e, R 16HBE-N 41
Har) sREREA S i % T 16HBE-T 4K 2). 1X
ANGERAER 16HBE 4S540 5 B WK T2 1
PR, Ul BATE I gn e A2 A b | WK P R AR
U3, DRI T AN [ e A 2 s A ) S LA o

1.2 16HBE-N F1 16HBE-T ZHffi# mTOR ¥%s (K5
B4 KF K& Beclin 1 B)ZRIEKF

WY 7L B B W o B S 508 B MK mTOR
AT mTOR WG K845 o AHITF 7238 1
M GFP-LC3 {I5E AL 248 H11E 16HBE-T 41 A1)
H %7K L 16HBE-N 20 a1 5 Wi /K 1 20 I BRI,
DAL R — 25 75 B2 A] LABH A W /KT FRAR 42 el 1 2

16 HBE-N
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1 ORI RS TN I8 A A At
GFP-LC3 [15E L

Figure 1 Confocal laser scanning microscopy for the GFP-LC3
location of normal (16HBE-N) and malignant transformedcells
(16HBE-T)
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Figure 2 The number of punctate protein aggregation in the cell
Note: Comparison of 16HBE-T cells group and 16HBE-N cells
group: *P<0.001, (n=10)
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W 2% 12?2 ik R A Western Blotting 57 A A5l
mTOR A (I BER AL 7K T & Beclin 1 (IFRIEKF,
% B 16HBE-T ZHff3 L. 16HBE-N 4l mTOR i 1
BRI /K51, 1T Beclin 1 FIRIA/K T BRI 3),
UEWTGIERAL 16HBE 4l v P4 B W R 12 10
TEEBPEGE, PR B REEY 2 KRS
57 i R AR L A

16 HBE-N 16HBE-T

U -

S —

Pl 3 mTOR i IR 1L & Beclin 1 [{IRIA/K
Figure 3 The phosphorylation of mTOR kinase and expression
level of Beclin 1
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