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[ Abstract ] Objective:To investigate the expression of voltage-gated sodium channels ( VGSCs ) alpha subunit, neo-
natal Navl.5 ( nNavl.5 ), in association with human glioma cell migration and invasion. Methods: Biopsy tumor speci-
mens were collected from 68 patients who were diagnosed with glioma in China Medical University Hospital. Human glioma
U251 cells were transfected transiently with an expression vector encoding nNavl.5. The mRNA abundance and protein
content of nNavl. 5 in both biopsy specimens and transfected U251 cells were assessed by real-time PCR and Western blot-
ting respectively. The metastasis and invasion capacities of transfected U251 cells were assessed by wound healing assay
and transwell invasion assay, respectively. Results: Neonatal Navl. 5 was positive in 72. 6% of human glioma tissue
specimens but only in 23.0% of normal tissue specimens ( P <0.01 ). The expression of nNavl.5 was positively associat-
ed with the severity of glioma; 85.8% of WHO grade I[-IV gliomas were nNavl. 5-positive and 52.9% of WHO grade

[ -1 gliomas were nNavl. 5-positive ( P <0.01 ). Neonatal Navl.5 silencing resulted in robust decreases in nNavl. 5
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mRNA and protein in U251 cells and significant inhibition of U251 migration and invasion. Conclusion: Neonatal Navl.

5 is highly expressed in human glioma where it promotes glioma cell invasion and migration. Our findings suggest that

nNavl.5 may serve as a novel diagnostic marker and/or therapeutic target for human glioma.
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Abcam 2\ F], nNavl. 5 ) siRNA H ¥ Sigma 49
AR A A B G, 7% P4l ) & Lipofectamine™
20001 H 3£ [ Invitrogen 2~ H], SYBR Premix Ex
TaqTM( Perfect Real Time )i 7 & 5 7 5 iRk 7] &
Prime Script™ RT Reagent Kit( Perfect Real Time ).
nNavl. 5 5149130 H H A< TaKaRa 2 7], Transwell />
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HEU 7 e 0 8 B0 & S-P ¥ ) M2 DAB (557
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B Mg ARHE AR N AL S )
5, 71550 200 s 20, 22 BE P 4 4 ) 26 4 i
B E 2 4y H PBS AU —BiAE BT IE
1.4 nNavl.5-siRNA 3£ % U251 28/

Wit siRNA JPFI LR 1, FI1EZS: I siRNA-NC IR
AN JE TR T [R] P8, 92 36 4« Blank ZH( 25 1
XTHEZH ) Lipo 2 000 ZH( BEBT{& 41 ). siRNA-NC 41
( BAEXT BRZH ) . nNavl. 5-siRNA ZH( SZEGHE Y2 ),
% Lipofectamine™ 2 000 171 1 B A5 #5475 G - UG
HUE R U251 A LAEAL 1 x 10° D AIEHEER T 6
FLAR, A IR AL 85 5% 24 h 5, FH DMEM 55 383006
siRNA 150 pmol , Lipofectamine™ 2000 EBi{& S wl 4
BIFERE R 250 pl, K5 BEJ5 B9 nNavl. 5-siRNA 1§
A SEATIR S KR BT 14/ nNavl. 5-siRNA &2 59
B IR 2 R R SRR B AR 5] 73 4,6 h
JE R
1.5 Real-time PCR # ] U251 %@ 8 P nNavl. 5
mRNA #) F &

WL Y 24 h 19 25 220 B, TRIzol 2 42 HUE
RNA %3000 G B 300 5% S5 i cDNA, 978 H A4 ik
nNavl. 5 F1NZ JIE B-actin 15197 51 UL 3R
2, R AF: 95 C 5 min,95 C 1 min,58 C 1 min,
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Tab. 1 Primer sequences of siRNA

Item Primer sequences

siRNA (F)  5'-GAGAUGACCUUCAAGAUCATIT-3’

siRNA (R)  5'-UGAUCUUGAAGGUCAUCUCATAT-3’
siRNA-NC ( F) 5’-UUCUCCGAACGUGUCACGUTT-3’

siRNA-NC (R) 5’-ACGUGACACGUUCGGAGAATT-3’

%2 ®N nNavl. 5 mRNA KRB
U251 4B RIZB 519 51
Tab. 2 Primers used for determination of nNavl. 5
mRNA expressed in U251 cells

Product
Gene Primer sequences .
size
nNavl.5 (F) 5'-ACCTTGTGGTCCTGAATCTC -3’ 282 bp
nNavl.5 (R) 5'-GAGGCACCTTCTCCGTCT -3’
B-actin (F) 5'-TCACCCACATGTGCCCATC- 295 bp
TACGA -3’

B-actin (R) 5’-CAGCGGAACCGCTCATTGC-

CAATGG- 3’
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NI 8 T 68 20 29 S o8 AL AR AG I 235 S an 1 1 e
7 ,nNavl. 5 25 [ 78 il B¢ 50968 0 E % B2 21 = 2L
TEMMIAZ P 23K, nNavl. 5 78 A B8 5 Jed 2 2L P /Y
FIRREES TIEWHL(T72.6% vs 23.0% ,P <
0.01 ), 3 HHAE SO I B WHO 1T ~ V4 )4
U3k R I i TR R WHO T ~ 11
%% 202 85.8% vs 52.9% ,P <0.01 ),

1 SERAZEFZFRMERAL( A )NARERHIEFE B-E )F nNavl. 5 EHRIRIE( S-P, x400)
Fig. 1 Expression of nNavl.5 protein in normal brain tissues{ A )and gliomas tissues of
different grades( B-E ) detected by immunohistochemistry( S-P, x400 )

A: Normal;B: WHO | grade;C: WHO [l grade;D: WHO Il grade;E: WHO [V grade
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Blank Lipo 2000 siRNA-NC nNavl.5-
sIRINA

2 nNavl.5-siRNA 35 U251 4R
nNavl. 5 mRNA KJ3RiEKF
Fig. 2 Relative expression of nNavl. 5 mRNA in U251
cells after nNavl. 5-siRNA transfection
" P <0.05 vs Blank group
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Oh
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AT Lipo 2 000 £H( 0. 53 £0. 41 ). siRNA-NC 41
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siRNA ZH Al Blank 2H b4, nNavl. 5 B FIRIA & T
k% 65.5% , 22 574 W E ST X( P <0.01 ); Lipo
2 000 211 siRNA-NC 2H 435I F11 Blank 41 He35, 22 5
TGt .

Blank Lipo2000 siRNA-NC nNavl.5-siRNA

nMNavl.5

ﬁ_a‘:t i _

3 Western blotting #:ill nNavl. 5-siRNA 35
U251 4AfJS nNavl. 5 B ARIRIXKE

Fig. 3 Expression of nNavl. 5 protein in U251
cells after nNavl. 5-siRNA transfection

detected by Western blotting

2.4 siRNA 3 4K U251 iy it M54k

YRR SC R A5 A & 4 FTR 24 h A9 i
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0. 027 )mm. nNavl. 5-siRNA 205 Blank 4 tb%5%, 1T
PEEEFEML 91.5% , 2R A B ERITFEX(P <
0.01 );Lipo 2 000 £H . siRNA-NC £H 43 %I F11 Blank 41
PR, gt

SIRNA-NC

nNav1.5-5iRNA

Fig. 4 Change of metastasis of U251 cells after nNavl. 5-siRNA transfection( x40 )
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Transwell /NER22L UG 25 RUNK S s, U251

YN 1Y 1= 78 35 B, nNavl. 5-siRNA #{( 2. 99 +
0.15 )% B MK F Blank ZH( 6. 77 +0. 26 )% . Lipo
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5 nNavl.5-siRNA $3t/5 U251 AR R ARIZH( x100)
Fig. 5 Change of invasion of U251 cells after nNavl. 5-siRNA transfection( x 100 )
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