B L R R4 (A SRR EISHEETHM
+950- ACTA UNIVERSITATIS MEDICINALIS NANJING(Natural Science) 20154F 7 A

T3 iE NK4 Xt AR IR AS49 20 pat s A0 T 2400

(B R EERIRAE R BN AR BB PRt Y95 %M 213003)

[ ZE] B AEEA NKA B 0 H 0 R AR (LV-NK4) , B AR AS49 45 WS¢ NK4 B iRk IS
NK4 X3 A549 AR5 AR T- RN . J73% SR DNA TR B NK4 JE R 7 e B AT A (006 3E 1 (EGFP) 1y 12
JREFEM GV358, NS RN o SR TR0 R G YL 203T 4l , (2 AT , JBYL A549 i, WA IRYL AR, SR
L SR A i RE Y (RT-PCR) B B BN (Western blot )Rl NK4 3[R AR 0335 . HA7 AS49(25 X B4 ) \A549/NK4
(SEBSEH ) (AS49/LV (555 T BRZH )3 ZHANAE ; RT-PCR TR0 5E 45 ZHANME c-met P ZKT ; MM HE (MTT) Lb 20325300 52 45 2 4N 55
1~7 FIGFETE DL, 220 A K AR 5 R A M A 45 2L AR 13RS5 R - S S UESE LV-NK4 A E A 5 RYL J5 AS49 20
HA] DL G A NK4 2513835, Western blot ik 50 000 4G 811 45717 ; RT-PCR 45 3 /R 5256 20 NK4 mRNA ZKP42 R R 2
s g Xt BB 20 I & FH 5 (P < 0.01) , c-met mRNA KR HABFHL FFE (P < 0.05) ; MTT 45 5 /R SIS LHAM NS 4 KA K
LI % IR A2 iR B X IR 2818 (P < 0.05) 5 Tz ML AR 25 52 5 7 S 30 20 AT A 12 3R w8 - 1E 3 %o HRAURN 2 i 3 0] IRH (P <
0.05), Z5it: IIIEE NK4 1205 B3k I HAT 2 Y AS49 20 ; NK4 HAT 3] AS49 4ok s e T /e TR S T~
P c-met FERIKEAH X,

(R8RSR AR AS49 40 JEIRFEY  NK4 458, i T
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Effects of overexpression of NK4 on cell proliferation and apoptosis of human adenocarcinoma
A549 cells

Zhu Yingran, Yu Xiaowei”
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[Abstract] Objective:To study the transfection and expression level of human NK4 gene in A549 cells by constructing NK4 of
recombinant lentiviral vector, and observe the effect of NK4 on cell proliferation and apoptosis. Methods: The NK4 gene was cloned
into lentiviral expression vector by recombining DNA technology. The recombinant plasmid was cotransfected with lentiviral packaged
systems in 293T cells by lipofectin reagent to produce lentiviral particles. A549 cells were infected with the lentivirus, and the
infection efficiency was observed under fluorescence microscope. Expression of NK4 gene and protein was identified by RT-PCR and
Western blot, respectively. Three groups of cells were established, including the A549/NK4 group, the negative control group
(A549/1V), and the blank control group (A549). Expression of c-met mRNA in the three groups of cells was examined by RT-PCR
analysis. Through MTT colorimetric, we assayed the growth of the three groups of cells from the first day to the seventh day, and
drew a growth curve to compare the proliferations of cells. The rates of apoptosis of the cells were detected by flow cytometry.
Results: LV-NK4 transfected A549 cells expressed NK4, and the cells expressed less c-met than the blank and negative group. In
MTT test, the A549/NK4 group cells grew slower than the other group from the fourth day (P < 0.05). With flow cytometry, the
apoptosis rate of the A549/NK4 group was higher than the blank and negative control group. Conclusion: The NK4 recombinant
lentiviral vector had been successfully constructed and effectively transfected A549 cells. NK4 can inhibit the proliferation and
promote the apoptosis of A549 cells, the mechanism may be related to down-regulated c-met.
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c-met %*ﬁﬁﬁg% , Ithﬂ*@i%ﬁi%ﬁ c-
Met ZE 1, c-Met R B SR K 2 A AR 1 B2 48 vy ) —
My, AR EF (hepatocyte growth factor,
HGF) BT o-Met ST BURYI & F AT =R
WAL, S 5MRERRESE . MR R
NK4 S — g B 0 T 20 i A K D 745500, Bl
HGF o 8 N KImHY 447 D Z IR A 4 4> Kringle
DX I8 i 4, PRI i 44 O NK4, HAH X 43 o 6
A 50 000", NK4 5 HGF 7e 4+ 456 c-Met 324K,
FEPL HGF U5 A& 14 )i 4 i 1= 28 TR e, (2 ki
AR I T AR A R R R R R b R R
S HHETE NSRBI C 4RSS, NK4 L fERR
T2 s B | A Ji R | T LR A e
TR A G H AT RS | (E AT O AR s b B9 1 T, H R
i JCE S >, AMESE 5 TR A E NK4 120 75 3L
T, e AR AS49 2001, JTiE—PULgE NK4
X A549 AL FE AN P TR,y NK4 FH i
TR TS Bl PRIV FHBE 2 At

1 #MRE7T=%

11 A

NI RR AN RE AS49 b e ot R BRI s &
ME —BEBE DS as I . RPMI-1640 B5775E I
A3 B A (Gibeo A I, 36 ) ; GV358 #ifk |
Help1.0 BRI A Help2.0 Fubr 44 (i Bl ]
ARG RAT) 5 BUSPEEERS DNA [l &
(B RIRAAL); & RNA $#2HU# TRIzol (Invitrogen
A ZRIE)  BRAIEN VIR (NEB AW, 21 ; Bokidh
1 & (Promega A A], JE[E ) ;In-Fusion™ PCR
Cloning Kit(Clontech A ], 3 ); dNTP( K& F 4
¥); DNA Ladder Marker(Fermentas 2\ ) , 32 [&] ) ; Mg
M (MTT,Sigma A H), 3E[E ) ; Annexin V Apoptosis
Detection Kit APC(eBioscience /AH], FEH] ),
12 7&*
12,1 @mpesEii

I EFE U AS49 A0, & WA I, &
AN, J IR T 10% 645 LT 19 RPMI-1640 Hi57
BE AL 1x10° A0 HERR 22 6 LR, & 37°C.
5%CO, {iFefakETe . AR, 3 d 110,
122 FAstg My fe it

M GenBank H#E £ 1 AH LAY NK4 £ A mRNA
FEA A AR B R 4 N2 AL A, BB
519 . L5 5 -GAGGATCCCCGGGTACCG-
GTCGCCACCATGCAAAGGAAAAAAGAAATAC-3’

b

T #5145 -TCCTTGTAGTCCATACCGACTATTG-
TAGGTGTGGTATC-3' . VASeRE Bk st , % T 512
BAEES 30 Y. 94°C 30 s,94%C 30 s,60°C 30 s,72°C
2 min,72°C 5 min il % NK4 ] cDNA, NK4 [ ¢cDNA
2% EcoR | Fll Age 1 SRV , LUK I I AR AR
DL T4 DNA JEHERGERE , 55 s B 00, 155 Ak
ZASKIHAFE DHSa, PCR k0 FIMRE L Tk &
IR FIIE
123 &Rty aE

PSR FE A R G 3 BT DNA (GV358-
NK4-EGFP #44& pHelper1.0 A& pHelper2.0 4% )
BT KHER TE b, # F3R DNA RS AHRAARFR )
Opti MEM 1A ¥45], JR#E SARUA 2.5 mL, % Invit-
rogen N Lipofectamine 2000 i FH 6 B 2 47 A Yy
293T 401, T~ 37°C 5% CO, Bigifa NS . v
8 h HH e R AL Ki 9% 48 h JFUAE & S 18 5F
WURL AR VS, T 4°C 4 000 g B5.0 15 min, BR2
YRR AT 20T 045 wm JESHIERAE R EIFIMA
PEBFRCED , R E OB TE AT, -80°CK
WRAT
124 FARRFRIE AS49 mie

¥ AS49 4i M B AL R T 5 10% G 4 1T
RPMI-1640 £ 353 | il ik Bk 1x10° 4~/L (40
B AR 6 fLAR D YA AE K BB G EE 70%
KA, BREIHSEFRR, i RSl i v B e S 4K
(MOD) A TSRS B 12 5 ) 58 235 551K 2 mL,
CE T 37°C 5% CO, FEF-AE TR 12 h; iR ff
LIRSS SR 73 TE 72 144 h AR 3 IRIG T
POt P A R A A B (EGFP) Y
#ik,
1.2.5 SRk e b

Z A A ISR TR YL AS49 dflfi 44 K A549/
NK4 4, V5 R SEg0H s RZATATAEEERY A549 il
YERZS AN IRA s 2273 B8 B B 1Y AS49 4 fifd
AT h A549/LV 4l 1 R 2 e s vt IR
1.2.6 RT-PCR #:] NK4 mRNA #) &k

Wit NK4 JE K F 514 .5 -CCATGATACCA-
CACGAACAC-3', T iif 51 ¥ .5 -CGTACCTCTG-
GATTGCTTG-3" ¥ 38 FE 2 130 bp; 1T c-met
K F3ES 14 . 5-AGTCATAGGAAGAGGGCATT-3”,
U514 5-CTTCACTTCGCAGGCACA3", ¥ 374y
KB4 206 bp, GAPDH _Ei#5 [#).5"TGACTTCAACA-
GCGACACCCA3', FiiF514) 5-CACCCTGTTGCTG-
TAGCCAAA3 F HE =K 121 bp,
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OSBRI B A549 A549/NK4 A549/LV 3
HANME, 439 TRIzol #7547 5 RNA Filide, #R40E
Promega 2\ F %) M-MLV #24E U] 454 RNA %5k
3K cDNA , SRJ5 53 HIHEFT RT-PCR K50 , P32 real-
time PCR &1 ; QWA 95°C15 s, 2 JaF—478 1
95°C 5 s, 1B KFEH 60°C 30 s, 4T 45 MEIF, 4
URAESEAR B B Sz U SR . @PCR 2535 ,95°C7A%
PE 1 min, RGBS HIE 55°C, fff DNA W% 7040454 s
M S5CTHFHR 2 95°C, B 1 IRIE I 0.5°C, 1#4F 30 s,
[ By 2 ERU S A
1.2.7  MTT ¥ & 3m & &40 20 B £ K H oLt 2641
A ¥4

W AR A AR E A K A A M V% (AS49 4fiifd |
A549/LV 41lifs A549/NK4 i), R JHEEE N
5x10* 4~/mL, % 5x10° /FL4EF T 96 L& 3%
M BAWES AR, MAE 10%56 4 1M 1)
RPMI-1640 35553 ZA4RFH 200 pl/fL; FrAii il ¢ 4
UUWE TR, 7F A T LS4 50 56 2 11 20 i 2%
JE WG MRS FR AR R NS 56 1~TR
TERFFRZAERT 4 h JiINA 20 wL 5 mg/mL ) MTT F
FLH, ERFHI, 4 h 558 W AR IR, I 150 pL
DMSO % i BEBURL , R ¥ #4595 5~10 min, f AR
1 490/570 nm K IWGE (OD) L A 3 1K,
BOFHEZ SR I,

1.2.8 A g0 e AR M) &40 2 flen 6 A

a3 WA K Ak T B K T AS49 4i i |
A549/LV 4l A549/NK4 401 T 5 mL .04,
D-Hanks PEVRANM 1 W, MG AL ANAR , B 7% s 4
1ETHAE, IS AT 5 mL B.04 T RN
BERE A 1x10° 4> /mL, A 10916 25 1L 7 I RPMI-
1640 R5323E | LIZAARTL 200 wL/ALIEEFT 6 FLAR,
2l 3 AL A AW 100 WL, A 5 pL An-
nexin V-APC Y4 = #EE 10~15 min, 75 2 i
K AU, AU,

13 %itEs ik

K H SPSS17.0 Gei i A T 4e 24 Ab 3, i
B R IR + bR (X = ) FoR, PIREARLEL
B KR, ZREARNBICER T Z 08, P <
0.05 A EFAGI L,

2 & R

2.1 NK4 &£ 774 PCR B H N 54 %
o 21 08 0 B AR SR AL I S A 5 4T PCR
WesE AR FE 2y 796 bp (8 1) B FHVERE AL T-1%

1 2 3 45 6 7 8 9 10 11 12

e e e e e e e

' 3

1 BAMEXF IR (ddH,0) 52 BAE X B (25 38 1 i % B ) 53 PR P
I8 (GAPDH) ;4:DL5000 Marker;5~12:NK4 1~8 S54LT,
B 1 PAMESERE RT-PCR F=43RAR MBS AL K S04
Figure 1 RT-PCR analysis of positive clones

& IS YLA AT Y, 4555 GenBank 1
Y NK4 [ ISHESL T 91 84—,
22 EARABFRE AS49 @ie
PLEciE MOI(MOI=10) /&% A549 4iifffi 72 h J5
BE N ULANM N SR, 144 h GRS N
B 5 BRI 2 M 2 AR AR 3 R, FE X EUE K g2
GFP FxAIH i (& 2)
2.3 Western blot ¥ & # 476 NK4 & & ¢ & ik
Western blot Kl 7~ . 0 2H 41 ffd (A549/NK4
A549/LV) TEFIXF43FHR 36 000 4b¥J4A GAPDH
5ty Foh A549/NK4 21 M4 ZE AT 43F 4 50 000
AbA NK4 B 257, [RIEE AS49/LV HAEARRT 43T
50 000 b4 (F 3).,

v 72 h G

Iq

e 144 h )5

=

3 WA

B2 A549 MRS TLE TR (x100)
Figure 2 Observation in fluorescence microscope after
transfection (x100)
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50 000

GAPDH 36 000

1 2 3

L ARHERE 32 AS49/LV 4ilfii ;3. AS49/NK4 4iiff,
B 3 Western blot #&ill NK4 7£ A549 ZHAf1 - i) RE
Figure 3 Western blot analysis of the expression product
of NK4 in A549

2.4 RT-PCR 7 i&Aam] &40 2 e, NK4 mRNA 7K-F
SR 2740 SR A AN mRNA (A X 323
12, PCR 45 /R A549/NK4 2H NK4 mRNA #£ikF
JE(11 994.62 + 173.60)#:A549 41 (3.11 = 0.87) ]
W, Z2REA5IFEE L (P <0.001),8
A549/LV 41(1.03 = 0.33) B 4N, 22 7 BA G5
Y (P < 0.001,184),
2.5 RT-PCR 7 &4 &-28 20 i c-met mRNA 7K -F
SR 240 SR A AN mRNA (A X 3238
12, PCR %55 7R A549/NK4 4H c-met mRNA £k
FBE(0.80 = 0.05) % A549 #H (1.31 = 0.06) FIA549/
LV 41(1.00 + 0.08)¥) F ¢, ZRHAS I E XL

13 00] =

B 10 00CH
%E 57
WE 4
23 37 =
E S

A 21
=
7 i
o 1 I—"'—|
: 0

SSPAIRAL AL S
Has Xt IRAL HAE, *P <001 (n=3); S25HREEXT AL HAR, P <
0.01(n=3),
E 4 RT-PCR #ill NK4 7= B X B4 2y apnf il 208
4R 20 B R 3R A%
Figure 4 The NK4 mRNA expression in A549,A549/LV,
A549/NK4 cells

1.6 -
1.4
1.2

14 -

0.8 1 T

S 064
> 0.4 1
0.2

0

mRNA ¥R E KT
(¢—mel/GAPDH)
*
F*

SSPRHRAL SSRREMIRAL Sk
52 (xR LLEE, *P < 0.05(n=3) ; 525 R X R 4H LU #E P <
0.05(n=3),
E 5 RT-PCR &l c-met 7E% B XFBR4E Ay e 4f fa gl | 308
LR AR R FRIE
The c-met mRNA expression in A549,A549/
LV,A549/NK4 cells

Figure 5

(P=0.028,P=0.030, 8 5),

2.6 MTT &% BLasmpp A K Lt ad Ak m L
L2 23 O B 25 g HE X HRAH 3 ZH 4

M5 1~7 KAl OD fHZ: AR 4 (E o), 6

KRR OD (HIFA TN R I 2504, 450

7N 3 LA rh ST 2H DA 4 TR 4 fL G B L S

REBRAL AR X AR (P=0.032) , A4 0N
BRI ZS %) R 2 B 3G 5 2= 7 oG i h2e 0 L (P=
0.069)

1.87

1.6

1.41 —— S X IE 2

1.21 —— 2SR RS B
= 101 —— S5

2 087

0.6

0.41

0.2

0.077 2 3 4 5 6 7
AHii] (d)

B 6 NK4 X408 pssm
Figure 6 Effects of NK4 overexpression on cell proliferation
DAIENE ) R O i S ) Y S
SO 5 2s AN REAIAR L, TR (4.39 +
0.24)% FIEHN (241 £ 0.13)%, ZS A G E X
(P <0.001); 3255 20 5 23 g v X FRZAAH LG PR T2
M (4.39 + 0.24)% F[% A (2.66 + 0.07)%, Z3A 50
THEE L (P=0.003) ; 25 FIX RE A 5 28 g 2 0 Bl
JHT-FAH L, 22 R I8 248 L (P=0.059, & 7).,

2.7

RIS =

i 2 H A4 BR I UL G I 2 — | AR
AR RIRATHEATT 25 R FLAMRHG YT LA itk e,
HR IR R A2, R, 8T R P AL I
WA EE, YRR A RIS 2 —
HGF it 5 HASZ K o-Met 454 R H0H 5 1 R 2
BB (PTK) TEME , R85 1 o-Met H 5 & HE#ERR 1L, #F
— PR A TN R T, U GABL .GRB2 B /i
fit} C(PLC)F Sre 4, 3 £ W 5| 1 2 Y455 7+ Fl
fitg, FeZALWEE T R EE R, B Ras/MAPK F1
PI3K/AKT i@ %, P HA S5 sk K+ ETS K
T FIAZ 5% 5 K- «B (NF-kB ) 52 Wi 5L PR 57 | 146 T o
AN 224734 EEE AL T HGF/c-Met &
Gkl i X — iR S 5 R A | o fe R 28
R R 9T 0 HGF/ c-Met 75 i 2H 2 v s 6
K H e-Met SAE/INH AR 43 B 25 DIAH O | 7R 3R
/N (R 28 AL A PR AR Rl
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%8 P 4L L SOmERRAL
S

1

* #

3

L

TP L 1 LA 1
FLI-H

FL1-H

=L,

BB i KR B FH T HGF/c-Met 240, 44 M )it
FEIRYT BRI R — 2T iR A2

NK4 5 HGF 524 c-Met ZARLE S, #00 HGF/
c-Met REMETHT, MG HGF Frifs 0940
MU¥E5H |1z A ST B (B AN S H i 22 R
Rk, AR HGF MARA] 1% PED, A58 1 B /2
FEE AT NK4 K B B 48 d 204, I ge A i
JRIEE AS49 4 M M TT 3 — 2D AR NK4 % i s 4 i
RSN EY)2EDIRERIFEA

AT FT 45 S W NK4 F [R5 18 20 2 e A il i
Ji AS49 AN, I FLEE YL IS (0 20 B 2245 X 3 vk, /D
A549/NK4 4 (565 3 10) , KigF 48 h WD i
BE R SR BRSO bR ic B A R A R, B
NK4 H HRETE AS49 AN FRELERIE . L A
A549 Yt Yt NK4 FEH 5, c-met 5 K- T RE
UE— AT AN D) R4 S IR 25 SR B R g e, SEIR A
Y NS 4 A K L IE X B8 2 2 g 7 X R
NIV T AN A 5B 40 M 08 T~ 45 SR 7R S50 20
i T 2 g T I R BR A N s o 2 R AL 5 U
YL NK4 7] DL sk 64 0 c-met FERZKF-, 4l
A549 YRR AR R A T, NK4 ZEZLIRS (AT
)N SN R N AR N R e R R S
W], NK4 M TEPU IR M E 2RI . — e
ATLMER HGF dsHeil, M kST /ER ; 5
—J7 B AR B —F AT B I, BT LA
iR A e S R G 1 9 VA e A e e P R 1
AR 20 B A R s S A TR A E . i H R
[ N AT NK4 5 R SRy 7 PR 2855 ) 9 200
AR JAT-IHGE A2 UL, ST E R NK4 LA
By NI BRI AS49 AN J % B NK4 GE9E A K
F HGF G4l A K BT, B2 AR AS549
YR HEFE AT 0 — AT R R X T e S L E
SEIE T I c-met FERIZKPA G, BN R T NK4

FL1-H

i

AT (%)

e 3 U U )
10° 10 Ry e

107 )
FL4-H Ak

57 P BALATLLEE, °P < 0.001 (n=3) , 52 Xt BRI LLES P < 0.01(n=3),  ~
B7 NK433REIT A549 LA RIS
Figure 7 The effect of NK4 overexpression on the apoptosis of A549 cells
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