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[(RE] HH:-HE NNMT EFBHAREPHREIBEAINBRBARSRESWER. & RA RT-
PCR F1 Western blot J7 84l IE. % B /N& b Bz 40 s vk HKC., B8 40 fadk 786-O J 30 {5 ' 325 B 40 9% 41 4% 40 B
5 A NNMT By mRNA FE H B RiKAKF, 448 NNMT ) mRNA KPR 5IERKFRBRSENRR. ¥
A BR4F3 NNMT #5889 siRNA F5I, 3 FlE R & Lipofectamine 2000 % H 5% Yu # 786-0O 434+ , ] F§ RT-PCR
1 Western blot B8] NNMT £ 786-O 41 fii b 9 ik K ¥, B Transwell /NS B 48 1l 'BF % 40 iR 786-O {286 5
B, 53R :NNMT Z£'HHB4 M 786-0 H i) mRNA MBEHRR K PEER FTERT/ME LK MK HKC
(P <C0. 001) 5 15 375 HH 40 o i 40 4540 % Br B 9 38 L 4 vp NNMIT B mRNA A% RiA & 4514 (1. 58210, 2145)
(0. 126940, 04279) , FHH L5 P <<0.001, NNMT f§ mRNA 7K 5 Fiig ke /N I K5 818 36 ( P <<0. 05); Tran-
swell Befr I 45 R B s AL NNMT B RXJE 786-O AN BERE AW R TR, &it . NNMT EFEH A REA
HMARPREFAR THREFREAE REIRPREZEAEM.
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Abstract Objective: To study the expression of NNMT in clear-cell renal cell carcinoma (ccRCC) and its role
in renal cell carcinoma invasion in vitro. Method: The expression of NNMT in mRNA and protein levels were detec-
ted in human kidney tubule epithelial cell line HKC, renal cell cancer line 786-O, 30 cases of ccRCC surgical speci-
mens and their corresponding adjacent tissues, using real-time PCR and Western blot respectively. And the rela-
tionship between the mRNA levels of NNMT and clinic-pathological parameters were analyzed . The special siR-
NA sequence of NNMT was synthesized chemically, and transfected into 786-O cells in mediation of liposome.
The expression level of NNMT in 786-O cells was determined by RT-PCR and Western blot; and the changes in
cell invasion were detect by Transwell assays. Result: The mRNA and protein levels of NNMT were significantly
up-regulated in ccRCC cell lines of 786-O, compared to human kidney tubule epithelial cell line HKC ( P <C
0.001). Meanwhile, the mRNA levels of NNMT in ccRCC surgical specimens and adjacent normal renal tissues
were (1.58240, 2145), (0.1269240.04279)( P <C0.001). The mRNA levels of NNMT in renal carcinoma were
significantly related with some clinic-pathologic parameters, such as tumor size and clinicopathological stage ( P <C
0. 05). The results of Transwell assay indicated that down-regulated the expression of NNMT significantly inhibi-
ted the invasion ability of 786-O cells. Conclusion: NNMT was up-expressed in ccRec tissues and renal cancer cells,
and it may be related to the carcinogenesis and progression of renal cell carcinoma.
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B: #-N-B & 1k B8 (nicotinamide N methytrans-
ferase, NNMT) 7£ 5 9& 41 I #k% 786-O H B F A K
FHIEFE/NEEE4AR HKC A&k 40 5,1
WAZR FEHRE NNMT £'SE W 4 EEHAR
FRFRIB O 33— B e X B S 4 R 26
pal:ch-Al 8

1 #REFE

1.1 IGER%

30 1) 'B 9 SR B P B8 4 4R e LX) o 9 3% OE R
ZHABR B R BB Be W R SN BE 2009 ~2011 £ F
AR FEARGREH SN EEHEHE, AT
AREARMBAREZE AT . AERATRERF
BWA—80 CHKBHHRE. IE% B/NE L KH MK
HKC, B¥E 4 fatk 786-O A AL B ERF, G4
M17& .DMEM/F12 1 RPMI1640 ¥ E W H X2 H
Gibcco AH] ., & RNA #BUAFI &M B Jb 5 48
FEYPHAERAFA:BEFRENERIRAER
PCRIEMEHMW AR 2XEEWEARAGRA
s NNMT 5| % B k¥ Invitrogen A & & B
NNMT-siRNA i | ¥ 3 B2 8 & B Transwell
/NZEW B corning /A F; RIL A NNMT 57 i
&l 8 Abcam 2], # 44K 5] Lipofectamine2000
W B Invitrogen 22 H),

1.2 &y

Wk E & PCR Bl NNMT B Fik: %K
RNAEZBAANESHHA PHEARMARN R
RNA,H# %% F 68 cDNA, B Primer 5. 0 %
5 %, NNMT E##5#:5-TTGGTTCTAG-
GCACTCTG-3, F 8| #: 5 - TGTCAATCAG-
CAGGTCTC-3", ¥ 6 =% 105 bp; NS HE K
SDHA L # 3| #: 5 “TCCATCGCATAAGAG-
CAA-3", T8l #:. 5 -TTCCGTAATGAGA-
CAACCA-3, 3 7= 197 bp, #M SYBR-Green
RA &G #E17 PCR ¥ 3, I ER & ABI 2
FJ Y 7500 KN E B, LB FH:95 C 30 s;95
'C 55360 C 34 s,/E 40 MFEIF, LA SDHA ik
WZH,

Western blot #&#l] NNMT )33k . kA RIPA
BEANMBR AR RAMARANEEH,.BCA
BEOCBEMERMEQKRE. EoTHE4&
SDS-PAGE(10% 43 BS 1% » 5 1o ¥k 45 ) B 3k 7 B i »
% PVDF B£(200 mA,2 h) ,5 % BB ¥ =5
#H 1 h,J5MA NNMT BH A NNMT —H; (1 ¢
1000 %R, 4CHBELKE, TBST YK 3 1K,
AZH(1: 3000 EREME 1 h, TBST %K 3 K,
BIERELCHAXZ AN BEFERXEXLER
R BB 43 B 30 %8 45 4 5 S8 65 9 K R {EL,
FAKEEBETEAHETEESH. M Bactin A
WZ,1: 1 000 # B .

HMIIEFr K siRNA ¥ 4L.786-O i3 = T
F10% B4 ME 100 U/ml HFEE 100 pg/ml 4
E XK RPMI 1640 $EFEF, B F 37 C.5%CO;
AP IESE, NNMT B85 57 siRNA FH R F
X 4% . GCUGGCUACACAAUCGAAUTT, & X
% . AUUCGAUUGUGUAGCCAGCTT; Bt %} B8
F %:. F X #%:. UUCUCCGAACGUGU-
CACGUTT, K X 4. ACGUGACACGUUCG-
GAGAATT, % 4% NNMT-siRNA 4 (i A
NNMT-siRNA K ¥ 44l 7)) | B x4 B4 Cin A BH
5 BT 5 B Gk D L &5 3 ) BB GRAE T Ak
B ., B BAKAgM, BILIER 3X10° 4%
FEEMS 6 LR RIS, FFHRAERKZE 70%
~80 U B = B, it B8 Lipofectamine 2000 ¥ Zu iR,
FIBIELRIHEAT siRNA S 5u, 5L 6 h G E L
FREJEIIR.

Transwell 25 i J 5% Y1 J5 40 MR &% R 28 6k
HHZAL K FLEH 8 pm B Transwell /NE A
24 LR H, B4 Transwell NEHTA 60 ul & 50
mg/L Matrigel (L5 B M B, 37 CHEAARE
2 h BRI, 4405 YL 48 /Ne )5 BREBTH 1L ,
A& 1% M4 mER RPMI 1640 35 R EH B, 415
PB4 MR 2 12X 10° N4 HE/ml, Jim 200
pl 4B FE Transwell /NEH, FEHA 500 pl
 10% 54 M 78 B9 RPMI 1640 35573, S440H
7 37°C 5% CO, IR P ISR 24 /et 5 BUH /D
Z HANERABEE TE4M,0. 105 M8
8,78 100 5 B8 T WA+ M, EHL T8k 4 4
AHFREREE, TR VFHE, TREX 3
K.
1.3 Gttt

SRAH SPSS 13. 0 Gt 8447 BB LA = + 5
FTRCHABBUBERA B8, ZHZ FK E
FRPEEFZESH. P <0.05 REBEHGHIT¥¢
B,

2 &R
2.1 NNMT #ZEIE#® B/ME L4 HKC f1'E 98
i 786-O IR IX TR

WHBOE % "B /NE £ 40 i HKC #1598 48 fig
786-0, B4 fL ¥ RNA J5i¥i % F & B cDNA, #
7 RT-PCR K il FF A DA W B4 ML e B 3, 6 4T
Western blot # ], RT-PCR &£ 8/~ IE% B /M
% F R4 HKC mRNA ik K F 2k (0. 3683+
0.01224) , B 9% 40 fE 786-O mRNA FEE K EH
(2.461%0. 1651), ‘B 40 g 786-O H NNMT f
mRNA KV 8 Z & T HKC 4} ( P <0. 001),
Western blot Z5 8 B 7~,786-0 40 g NNMT & H
RBEKPLEZERTALEE B/NE LA 4K HKC
(P <0.00DA D,
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A;NNMT 7 HKC #1 786-O 41 i ) mRNA ik ; B: NNMT 7£ HKC #1 786-O # i+ i & 2 R K ;C: NNMT 7 HKC F1

786-O 4 Jfa P B 2 F 3ROK K BEAE 4 A

E1 NNMIEEEE/NELEARGNEHEREDRRE

2.2 NNMT 725 % BA 48 ffe 98 40 48 I 3 i 9 5% 0F
AR PR RIEKE

B AL 3% B 30 45132 B 4t i 988 2 28 B R I K 98 5%
AR, REWMALR B RNA FF 5 376 B cDNA, #17
RT-PCR #: i, [ B2 AR B EH, #4177 West-
ern blot %], 'BZEHHHEHAF NNMT B
mRNA fFEEAKEHR(.582 £ 0.2145),HEE
FIEZHA (0. 1269 £ 0. 04279), P <C0. 001;

Western blot 52 878 WEAL+ NNMT MEH
RBEKFIBREFALNAKLHEHET (P
0.00DCKE 2>, 7E 30 Bl B & W 4 AR,
NNMT i mRNA RE K5 BEER I RA
LREAR TG ER L (P >0.05), (B E
KNEARFERKRSBHEHMERZZRARITFEX
(P<0.05), %1,

P <0 DM B <D, 001

2.0+ B 1
0H 1 5 N T N T N T 1 4
x! =
Hﬁrl . NHKT |-.—-- —-|3'3' KD 4 3
ol =
@ [ -aatin |- ————— 2 (D
= 0.5 i
ET . BN T HuEsAs HE 1

0- - — 0]
po BRES JERAM g c EERA B

A NNMT 7 BB FHE 5HEAL P mRNA £35;B.NNMT £ FREFHS 5 EAS PHEHRE;C.NNMT 755

FHASMRAL P E A RERKEE L

B2 NNMIrEEZHARMAANNENBESAADRHRE

2.3 4fa%t 4 siRNA J§ NNMT mRNA f17% B
F 2B K

786-O 41 B3 4% Bl %% Y NNMT-siRNA , B5 #4 %
AT B F ) 25 5 5 B GR AT T 438 ) 48
INEHIE A B B 40 L B RNA G R &R cD-
NA, 7+ 3 BUAH D B 40 g 2 &R 5. NNMT-siRNA
2 PR R4 525 G B4 NNMT mRNA %3k
K4 Bl A (0. 5094 £ 0. 02635), (2. 445 +
0.1588).(2. 61440, 04327) ,NNMT-siRNA 4 5
BRI % BR4H K 2= 0 IR A A B, NNMT B R 8 B
ZREAK, P <<0.001, Western blot Z5 R &7~ ,5H
P BE 2 A as g o BR H A B, NNMT & B3R 2
7K -7 NNMT-siRNA 41 8 & &K ( P <<0.001),
JLHE 3.
2.4 NNMT T #E#M$ 'S4 REEESN

BUwt B K A 1598 40 i 786-0 487 6 FLIRE,
43 51 Y NNMT-siRNA ¢ 5] F1 B3 44 %4 B8 R 5 DA
A AT AL 3 B 40 M s B X R, B 48 /B )R
W SR 40 B, #4T Transwell 5256 # P 40 f /R 22 68 7
AL, BRER - SHMENBA RS B BAM
H, NNMT-siRNA 4 ERERITECP <
0.05), WLE 4, EEAHP#H NNMT B&IXJE 786-0
YO MR IR R RE T B AR
3 itig

A NNMT EEMF 11 SLEFMER
(11923), ER=MIE FRHE SRS FH R H %
HH mRNA 4 FRERN 952 MEF R, HRER
BEARKER 264 MEER™ . NNMT FEALH
1 P R Ak J8 T2 Bt J o Ll ik e 4 R Rk, T Rl
I, 254N — LR AEY RN EDEL.
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. SEEEXREMZS BB, NNMT-siRNA 2§ NNMT 2 1 K F B B B ( P <0.001)
B3 %348 /B NNMT mRNA HIE B RiAER
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A:NNMT-siRNA 4 ;B Bk x4 ;C: 25 B 0 4 D: Transwell RFEL KA HAMITH. SHAMEXRANZ G0 RAM

bt ¥ % NNMT-siRNA 25 5 549 55 5 40 A 35090 B 08 20 ( P <C0. 001)

B4 a8 PHFARBEER

%1 NNMT mRNA KESIFERFREBFHNXLR
zts

I PR A #% NNMT mRNA f*EREX P{HE
ER/ %
<60 22 1. 75840. 2699 0.177
=60 8 1.09740. 2599
#E3
L 25 1. 62140, 2442 0. 691
% 5 1. 38740, 4479
HEE SR
BAan 15 1.81340. 3349
Y 12 1.43740. 3281 0.188
404k 3 1.00640. 1825
B KN/ em
<7 11 5.07310. 4601 <<0. 001
>7 19 1. 34840, 2166
I R 433
I+1 10 2. 23340, 4644 0. 029
M+ IV 20 1. 25640, 1936

EHARFSE R, NNMT & 5 & 8 # mRNA K
FERAREILCRE RS BRE. D8Ry i
BTESEMEBENERREES, FELBHE
I B B LB P DL I B AE W RE A S IR 1
—Fh ML AR IE ", Bromberg %™ X H
NNMT 1A # 4 NiE K E ¥ B8

NNMT &4k ¥ J& 72 Bk i 40 19 S g, B I 7] A
W NNMT WS EmERBERS S5 K4l
IhRE, B T 40 i & 2508 NNMT 58 i3 184k 8 78 Bt
Jie ) e i, 3k T B 5R P ORE T 40 B BT HEBY .
Pozzi 299 32 ff RNAi AR NNMT fEEE
REAE 2 0 KB 8 40 g 4 38 78 , 3 B IR 5K B A
TERETY BLRE ST . Sartini S 43 B O B 8 4R 40 a8
BEHAMER P NNMT B %%, ] NNMT
AT REA R AE R 22 O i 48 T ) ¥ FE AR T
. Riester "2 RAAZEE M FHARSHT 93 HI
PR A AR, R NNMT ZEEHART B
1K, FFHEELAE G PR T S A5 B B AR A R A
HZ—. XE¥ERREMBREABRATTNGE
SEFE#HFETEETF stat3 588 LF NNMT ¥
FED X LR PEE] NNMT 78 i i & 4 1R B
FHREMEEEN AR,
RATATHMAELRIERARRR, 51EE B/
% b 4 HKC #8 Hh, NNMT 7£ 5 9 40 JE b
BEOHFRERBER AEZRERHIE—-BER
NNMT B ZHARBLARAP RIS, F
NNMT B mRNA FX &R 5 'H & 04 g R E
B KRR E S &, AT & R B NNMT 7
RN <T cm WBBARATREIBEERARECP
<0.00D) , HFRZE S5 R/NRAHERET T H
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