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Objective To study the effects on the proliferation, cycle and apoptosis of human lung adenocarcinoma
A549 cell line by overexpression the genes of Toxoplasma gondii type | and [l ROP16 . Methods A549 cell lines
were transfected with the recombinant lentiviral vectors (A549-RH ROP16,A549-Me49 ROP16) and afeter stable screen-
ing with purine, monoclonal overexpression cell lines were obtained. The efficiency of overexpression of ROP16 was de-
tected by real-time fluorescent quantitative PCR and Western blot, moreover,its localization was detected by immunofluo-
rescence staining. CCK-8 assay was performed to detected the cell proliferation and flow cytometry was used to test cell
apoptosis and cell cycle. The protein levels of apoptosis-related proteins including Bcl-2, Bax, Cleaved Caspases-3,
Caspase9,p53 and cell cycle-related proteins including p21,CDKG6,CyclinD1 were analyzed by using western blotting.

Results The results of Western blot and q-PCR showed that the ROP16 mRNA and protein were significantly expressed
higher in A549 cells 72 h after the recombinant lentiviral expression vector was transfected (P <C0. 05). The results of
cck8 test showed that type I ROP16 protein could inhibit the proliferation of A549 cells significantly (P<C0.05). As for
flow cytometry results,compared with the control group,the apoptosis rate in the type I ROP16 overexpression group de-

creased by 20. 69% , and the percentage of cells in G1 phase increased from 63. 2% to 83. 2%. Western blot results
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showed that the protein expressions of pro-cell cycle G1/S transforming factors CDK6 and CyclinD1 were significantly de-

creased, while the expression of cyclin-dependent kinase inhibitor p21 was significantly increased (P<C0. 05) ; pro-apoptot-

ic factors Bax.Cleaved Caspases-3,Caspase9 and p53 protein were significantly increased.and the expression of anti-apop-

totic factor Bel-2 was inhibited (P<C0. 05). However, there was no significant difference between the type II ROP16 over-

expression group and the control group (P >>0.05).

Conclusion Type I ROP16 overexpression gruoup can induce phos-

phorylation of STAT3 in human lung adenocarcinoma A549 cells,which in turn induces cell cycle arrest and apoptosis.

GG lung adenocarcinomas; A549 cells; ROP16 protein;cell proliferation;cell cycle;cell apoptosis
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A The expression of ROP16 protein in A549 was detected by WB
B Quantitative analysis of ROP16 cell level in A549 cells C THE

mRNA expression of ROP16 in A549 was detected by Q- PCR D The
localization of ROP16 in A549 cells was detected by immunofluores-
cence (fluorescence microscope,400X).

Fig.1 Expression of ROP16 mRNA and protein in A549 cells
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Table 1 Cell proliferation statistics

MK (OD value)
il Cell proliferation P i
Group . F value P value
24h(%) 18h(%) 72h(%)
A549 10000, 001 1.00020,012 0,97440,085

A549-HBLV 0.937£0.015 0.93520.013 0.994£0.,083

A549-RH
. , o B I “7 o .
ROPLS 0.809£0,040 0.632£0,049 0.454£0,153 157.2 <0,05
A549-Medd
91640, L91740,005 .860£0,072
ROPI 0.916=0,030 0,91720.005 0,86040,07

5% HARBE BARIL, « P<0.05, % x P<0.01
Note: Compared with the blank group and the negative control group, * P<<0, 05, * * P<0,01
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A Flow cytometry analysis of the influence of ROP16 overexpres-
B WB was used to detect the expression of
Gl-related proteins P21,CDK6 and CyclinD1 in A549 cells after overex-
pression of ROP16 C
cellular level. Compared with the blank group and the negative control
group, * P<C0.05, * * P<C0.01.

Fig.2 Effect of ROP16 protein on A549 cell cycle detected
by flow cytometry and Western blot
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Br. 525 A MBI AL, « « P<<0.01,

3 A MM AR western blot #& U ROP16 EH
T A549 4 AE T K %0

A Flow cytometry analysis ofthe influence of ROP16 overexpres-
sion on apoptosis of A549 cells B WB was used to detect the expres-
sion of apoptosis-related proteins Bel-2, Bax, Cleaved Caspases-3,
Caspase9.and p53 in A549 cells after ROP16 overexpression C  Cell
level quantitative analysis of apoptotic proteins in A549 cells. Compared
with the blank group and the negative control group, * * P<C0. 01

Fig.3 Effects of ROP16 protein on apoptosis of A549 cells detected
by flow cytometry and Western blot

5 ROP16 3t A549 4HAE STAT3 EHREEER

B398 48 h J§ western blot 45 % /8 (K 4A 1
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A Western blot #2l] ROP16 i3 k)5 A549 H p-STAT3 A
FEWH B OAS49 ML p-STATS 40Ky b, S48
JURBAEXS B AT LE ,  * P<<0.01,

4 Western blot #: il ROP16 1T R i% 5 A549 & p-STAT3
EEMRIEBER

A Western blot detects the expression of p-STAT3 protein in
A549 after ROP16 overexpression B
STATS3 cell level in A549 cells. Compared with the blank group and the
negative control group, ¥ * P<C0.01

Quantitative analysis of p-

Fig. 4 WB detection of p-STAT3 protein expression
in A549 after ROP16 overexpression
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