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1.1.2 P fe ). BRAGIE A DIl . T4 DNA 4%
Mg 32 W B 3 & Promega A @], Taq K . DNA
marker HKIEF AW TREA A $E4E, RPMI1640 1
H 9% [H GIBCO/BRL A ], /N1 1y A+ [
SABC v, G418 5 JIg & H 56 [# Invitrogene
N

1.2 A

1.2.1 LPLUNCI IT#% &L AR ##. LPLUNCI
FEDRE DA cDNA SCE AR, Hiddis LPLUNC JE A
5 pcDNA3.I(H)E A Y)E 1%, DLF di: 5’ AA-
GCGGCCGCATGGCCGGCCCGTGGACCTTCAC-
CCTT 3'(Not 1 ); R ¥ii: 5 TATCTAGATCAC-
TGGGAGACAGGAGAGGTGGGTTT 3’ (Xba 1 )5l
Y% PCR ¥ 1% LPLUNCI1 J: K cDNA 4K 5E )
JLIE N pcDNA3 1 (H) xR L E AR T, 2 1) 5
J7 % 1R A % P

1.2.2 HNEI1/pcDNA3.1(+)-LPLUNC1 F&i2 % e 41 fifo
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AR IR A A K 2 50% ~T70% A 3. SR AR
AR SR G T778, K peDNA3.1(+) 7 4
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LPLUNCI 43 5il%: 4% HNE1 40 ffd. 500 mg/L ] G418
EREPERT IR 2 B S, T B SR hbE e b,
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1.2.3 PH 7 w8 B T LPLUNC1 [ £ 38 20 4. SR
Trizol 4T RNA [ IOFHEAT Fi %€, RT-PCR
WK A LPLUNC1 5(#) 4 F: 5’ TAGTGCCATC-
CCTGCCCAAT 3', R: 5 TGCTTGACTTCAGC-
CGATGG 3’5 RMN4AfF: 94°C, 50s; 59°C, 50s;
72°C, 1 min; 28 MEFA G 72°C LEAH 10 min. [F] I
M AE 5 RNA EJ 5 K A R AF 19 51 4 ok A8 D
LPLUNCI 3Rk, %275 3CHR[11)55560 7 k1T
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L.
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Fig. 1 The construction of pcDNA3.1 (+) /LPLUNCI1 plasmid
(a) 1: DL2000 DNA markers; 2: ADNA/Hind Il markers; 3 ~5: Negative clones; 6 ~8: Positive clones. (b) Sequencing of the

pcDNA3.1(+)/LPLUNCI plasmid.

2.2 HNE1/pcDNA3.1 (+) -LPLUNCI1 & E4 440
RMMWE, FAMRENFESEE

i T HF5T LPLUNCI S 5 Mk 40 fiid 22 HNE1 %
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-LPLUNC1 #& & # % 40 0 & , [ o A H
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Fig. 2 LPLUNCI expression analysis
(a) RT-PCR analysis. / ~10: HNE1/pcDNA3.1 (+)-LPLUNCI, [1:
HNE1/pcDNA3.1(+), /2: HNE1, M: DL2000. (b) Dot-blot analysis.
1 ~6: HNEI1/pcDNA3.1 (+ )-LPLUNCI. (c¢) Northern-blot. 1 ~6:
HNE1/pcDNA3.1(+)-LPLUNCI.
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2.3 LPLUNCI1 #l#| 2R Z 40 HNE1 £ K S
1E5E

231 At ge. LUK B 4L 1) 40 s HNEL i
HNE1/pcDNA3.1(+) 4 i Jg X i, DUAR @ % 4L 1)
LPLUNCI1 i % & HNE1/pcDNA3.1 (+)-LPLUNCI
A v B SRR A, LA IE 4 R e m e, 3
47 KABEKE 24 h ik %, % i HNE1l. HNEL/
pcDNA3.1(+) f1 HNE1/pcDNA3.1 (+)-LPLUNC1 4
MOf A K 2. 45 R0 : HNE1/pcDNA3.1(+) 2%
W gy J5 6 HNEL 40 i A2 & 52 m A K, i
LPLUNCI # 4 HNE1 4} J&, A= Kok A B 5l sk
M, MNER 5 R 50 4 40 B A L A7 70 I I8 22 57
(P <0.01) (K 3a).

2.3.2 MTT S5 3% 40 M 2ok fA o 1) 3% B R it L 1
AT AMIE A Y MTT 34 5k 58 0 € () 45 b W T D0 RR

A, mAEan RIS AE, Rk, BT
MTT S5 A0 0 5% 1 1 5t S g 1) 5% 17 oA i) 42 b g gk
YIS . 45 R W] LPLUNCL w] W & M 410 451
L 40 i HNET 1942 K (& 3b).

2.3.3 BrdU &AL, FA 14 LPLUNC1 &€ i
0055 BARAE L e G A0 I o3 ) e pp T TS Al AT G B
RN, sEeiEgRdEth i gR 8 h 5, A
BrdU £ &K% 4 30 nmol/L, 16 h J&, [# €41,
AR BrdU TR EAT S0 75 2H 234 27 A ) 40 i 1)
BEREARAS. m s W N BEALE 5 ANLEY, THEOT
X2k AT G vk o b, 45 SRR W, LPLUNCI fiE
YL g BrdU 5 A\ B 8 /b1 25 1 800k B g 41 4
JH, Wi W] LPLUNCT 0] ] S by i S m s 240 16 14
(Kl 3¢, d).
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Fig. 3 LPLUNCI inhibited the HNE1 cell growth and proliferation
(a) Cell growth curve of HNE1 and LPLUNCI stable transfection HNE! cells. ¢—4 : HNEl; m—m : HNEI1-3.1; : HL-2; : HL-6.

(b) MTT analysis. (c) BrdU labeling assay. (d) The percent of positive BrdU labeling cells.

24 HIRREEEM RN

H 2x10% A i J 42 Bl 99058 Bl A 2 BIR 19
60 mm [PJEF IR, RAMMPEL 5 K, KN
LPLUNCI1 Fa s # 41ty HNE1 40 i () 859 A K 1

A HNE 40 Ji A0 4% (2 38044 e 4L 160 AL 18 (K 4),
14 KRGS 857 b 1 ve BE TS B8, geil22 4y
MriZ R, LPLUNCI SR GG, vl s i i
FEAIG, 50 BRALAR LeAT B 22 (P < 0.01) (& 1).
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Fig. 4 Soft agar analysis

Quintuple plates were seeded with 2x10* cells and colonies (=30 wm) were counted 14 days later.

Table 1 Results of LPLUNCI stable transfected HNE1 2.5 LPLUNCI1 3| 2 MR Y= 20 BE AY AR JEE 14

cells and control cells by soft agar b T i3 WFST LPLUNC XF S i e & A2 o
Groups No. of colonies (x107) [, 3R PR R BORI M S R BE R T
HNEL 7611 LPLUNCI X 45 W Jid 41 L HNE1 () P P J I 11k 1
HNE1/pcDNA3.1(+) 68+ 9 w1 5).
HNE1/pcDNA3.1(+)-LPLUNC1 19 + 3*

43 5K 2x107 A HNE1/pcDNA3.1(+) Fl HNE1/
pcDNA3.1(+)-LPLUNC1 4l fg b AL Fl 81 i, 41

Each number represents the average of quintuple determination
expressed as x + 5. *P < 0.01.
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Fig. 5 Delayed onset and suppression of tumorigenesis by HNE1 cells stable transfected with LPLUNC1
The mice were killed after 4 weeks, tumors were excised, and tumor mass was determined. (a) Nude mice groups. (b) Xenograft
groups. (c) HE staining. x100. (d) Weight of xenograft. Each data point represents the x + s for each group of mice, *P < 0.01.
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331, HNE1/pcDNA3.1(H)4L7EHR 5 T35 10 K AT
L S B R, 1 HNE1/pcDNA3.1(+) - LPLUNCI
YL B 5 K R IS ) W S AR, HLRE AR ]
BN TR AL RS I 7 RITARRERE 3 R &
BRI E B JRARI RN IR iR ORI g A= it
(K 5a). HeAf 40 RIGATERR L, 7B, K
I pEGFP-C2/LPLUNC1 %% 4% 21 98 A4 A1 BH & /)N T %6
WAL (18] 5b), #REUVALAEIS, WA BREAT AR
KEMERMIG. B . ST WIR AL
ST B B . HNE1/pcDNA3.1(+) % 8 20 ) i 7
REJRE A 1) o) L0 i O ) FEL A 2R, A s
Y, HE B, B FWES, H R E i 4n e
AW, 28, BK, JetuR, s,

HE 48 {0 7 SO P B /N T (U i e
(K 5¢).
2.6 LPLUNCI A] L4 2 AR 2 2 A B 20 A JE) A i3t 72
FI R =0 M A 23 A 0 HNET 40 % e
34 RN 55 ¢ LPLUNC & DR A 40 it ) 45 20 40 it o
5 I AH 4 B g g, g5 Ak I, LPLUNCI n] 5] 2
HNE1 40 g & 3 43 A1 A2 W B 242 . DNA &%
A7 G1 340 i W 214, DNA & i S # A
DNA & 5 11 G2 11 K 2 245151 M 240 1t DU) A 3 ik
/> (& 6). HNE1/pcDNA3.1(+)-LPLUNC1 21 G0/G1
WS WA e oyl 69.93+3.48. 19.17+1.65;
HNE1/pcDNA3.1(+)2H 4 : 53.67+3.06. 31.57+1.96.
et M1 ks LPLUNCI #9441 GO/G1 {1, S #15

HAEM R, AR, T LPLUNC1 £ X RAFE B 2R (8 2).
FRH BRI AN, RILARE AL, H
120F 120F 40}
100k 100
30}
80F _80F .
g g 5
2 oof B oof 3 20t
40 a0
10f
20F 20f \
0 1000 . Too 1000
HNEI HNEI/Vector HNEI/LPLUNCI

Fig .6 Cell cycle analysis for LPLUNCI1 stable transfected HNE1 cells and control cells by FCM

Table 2 Results of cell cycle analysis for LPLUNCI stable transfected HNE1 cells and

control cells
Groups G0-G1/%
HNE1 52.31 + 2.66
HNE1/pcDNA3.1(+) 53.67 = 3.06
HNE1/pcDNA3.1(+)-LPLUNC1 69.93 + 348"

by FCM
S/% G2-M/%

32.57+2.05 14.54 + 1.95

3157+ 196 14.86 + 1.32

19.17 + 1.65" 9.63 + 0.65

“P<<0.01 conpared with control group.

ELIHYE (nasopharyngeal carcinoma) J:—Ff H A
b PG A AT RS SR B2 D S R, 4
KT B v 558 B A WX, 1 B Ak
R e A b L. H R F A T K T & A A
25/100000~50/100000, 2P /5 511 100 £, Mk
2 AR W], S 1K IR S 22 b DRI R AH OG,

ARG FE IR G BT DN SRR IR 3R AT e g
VAR R TR, SRR AT KR ER S,
10% 1) S W S5 A 50 S0, i AR AR SE R 4T AN
FE NG, ULBHIAL 2 ek / S AR A ) ] RE 2 S A
R AN TR ER. H AT 2R 5L
p53. Rb. Rb2. WAFI/CIP1/p21. VHL %5)ik K%
I 55 S5 9 2 D) AH DG (1 FE ERI0O =191 (R, 43 i R e
i Sk A s R A4 v 14353 A ) J 5 R i g 5 DRt



- 372 - S FESE IR THR

Prog. Biochem. Biophys. 2007; 34 (4)

A L35t A b R L BRI o L 917 6 S s 1 G B b
KRS H 1998 45 LKA 4k e bt T 5 =i
Je AR R B D) AR DG 1 &R 51 K it NGX6. BRD7
S, EATRT AR SR R AR R R AN [T B B A
)EH[20~24].

AT B WA S0 RS 7, LA, il
B O B B LA, RS SRS
cDNA 1E R UREE -, BEAT Ik kA, A T 3k
Do) B M T S R R S A DG )R R DT/ R
DA, 0 ARG B R b Sk b R il ik HNET 22
[F)\ TE BN o MR 2 PR S R e v AL 2 2R 2 ) )R AT
T A AWRITEI AR As, IRAF T 4 A BRI AT DG
I 9% cDNA 3L, 4k ) 4% % cDNA microarray
5, 4T T cDNA microarray 7348, 7571k s
Jr &) 5E . 3l id RT-PCR Al 76 i 2 214 15 B 51) %
A, FRAF T A8 S WA R A ARG AR S 9 0K T 1 £ A
Je ek MR R LPLUNCI. A48 16 Nk 1Al
15 NN E T, cDNA 2K 1684 bp, 4ifil 484 MM
R, 2 FIREAN 524k FIE AR, EWER
¥ LPLUNCI % H & 47 2 /> BPI(bactericidal
permeability-increasing protein) 45 #43k. LPLUNC1 J
N s A7 F 4 0 4k 20q 11.21 ~20q11.22, J& T
BPI/PLUNC # 5 Al 5% e (1) & B Rl 3 2 — .
BPI/PLUNC 8 5 K 5K I A7 T 44 (4 4k 20q £ 300 kb
Pk, CAMUTRERRE, ZEER KRR T BPI
SEFER T AR/ i . LRI i Re (1) A il A
A AT RE ), He 452938 ik BPI/PLUNC 835 K 5 ik
1 SPLUNCI #E47 SNP £zill, <3 SPLUNC1 % [Al
b5 SR 1R R AR AT AT B B R AH DG

PAHE AT 50 B A RT-PCR AT RNA I
IIRAT oy M 45 R W, LPLUNC1 1E S 1
4l o ¥k HNE1. HNE2. 5-8F LAz 71%(33/48) 1] &
WK e Vi AL b A T I8 TR I, HEN LPLUNC1 &5 v]
B AL U011 5 TR AR (1 DG B R TR 2 — 0oL (Rl O
T RE DI LPLUNC FE [R5 G e & A2k R 1)
KA, FA1¥ LPLUNCI %14 cDNA 4 K2 PCR
PG, Em e AN RRISEAR, & IiE R
B Y N LPLUNC JE PRIE 2 TA 1 £ Mk e 40 Ji R
HNE1 4 ffrf, G418 i1k J5 3k 154 %8 LPLUNC1
(1) HNE1 foe # Al i &R 20 g i A= it 2k
MTT & BrdU 4552502438 W, LPLUNCI [k 0]
) PO 0 ) 2 R L A B, RN ER S R AR ¥ T
B EG5 AR R BUR S 56 A1 B LPLUNC 1] B A% B
WK 36 40 JHO 2R 1 A A 08 . I S8 A 4 B S T

LPLUNCI 2 P& 2 5 S AR e i) B A O
FE, ATREAE S S A G B IR 2 — . 1
LPLUNCI1 JEPR AR Z: 5 7 S i e A R e 1 46
TR S I I 5 i R 65 A 30 B 1 R D e 2 7
e BT,

S (1) AR T R T A ) TC PR B A, MLAA
P ol i R 5 4 M 00 A 2 3L, SR R
SEIRE R I T BE ) 4 AN, DRI, SRR A B
ATTRRAE 40 0 7 33995 290, 40 P J) it Rt — AN F Ak
RS HREN TR, BEZAE SRS
AR IR B (FORE i T, LI 5 5 A A it A
FMAKRRER . b, 3222 R0 A8 25 D) A 2GRN, 41
It D 4D R 4 T 4 DA AR P R s, A s
5 B GHM PR - DL R LA A AT DR Y, i
V5 A 4 2 LI 3ok 4 P ) B 1 (cyelin)- 40
WV ER 1R 11 Il (CDK)- 40 i J1 390 48 1 44 gt A
T2 11 (CDI)EEAT /9 285 1 4 2k SR 280, FeAl 87
WG 4 AL B, LPLUNCI W] {fi &0 8
20 ) 0 i ) 30 43 A 2 I BB 20E . DNA A
AU G140 i W) 3 i, DNA A R S A1
DNA & 505 1 G2 1 K 73 245 M 4 1 D) A Y 9k
b, BB LPLUNCI 38 ik 00 i) S5 A s 240 6 %) &40 ft J)
W1 G1~S S gk 4 i 40 o) S W 1) R AR R R AL
LPLUNCI & 27 £ W i 20 i Ji SOk 2 1) 0 -7 B e
T THE— B IO 5E.

gr bk, HAr AT G KK,
LPLUNC %% 4% 5 WA 95 240 W J5 - FL 240 i A K 52
S E I S s, H LPLUNCT A i S50 g2 21 it
1) 82 95 T8 R ek 2> I B AR T FEAR BB 1k, ) B
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The Study of LPLUNC1 Gene Inhibit Human Nasopharyngeal
Carcinoma Cell Line HNE1 Growth and Proliferation”

YANG Yi-Xin"?", YANG Yun-Bo»", LI Xiao-Ling",
PENG Cong", GUO Qin®, SHEN Shou-Rong?, LI Gui-Yuan"™
("Cancer Research Institute, Central South University, Changsha 410078, China;
?Department of Biochemistry Guangzhou Medical College, Guangzhou 510082, China;
YPharmacology School of Central South University, Changsha 410078, China;
YThe Third-Xiangya Hospital of Central South University, Changsha 410078, China)

Abstract LPLUNCI is a newly cloned gene and was found down-expressed in 71% NPC biopsies but
high-expressed in normal adult and fetal nasopharyngeal epithelial tissue, which indicates that it may play an
important role in the tumorigenesis of nasopharyngeal carcinoma. The object of the research is to study the effect
of LPLUNC1 on nasopharyngeal carcinoma cells. The full length of LPLUNC1 ¢DNA was cloned into the
pcDNA3.1(+) vector, then the pcDNA3.1(+)-LPLUNCI plasmid was stably transfected into the NPC cell line
HNET1 cells using lipofectamine. After being selected with G418 and detected with RT-PCR and Northern-blot, the
stable transfectants of LPLUNCI1 over-expression were constructed. Cell growth curve, MTT, BrdU labeling, flow
cytometry, soft agar and nude mice were performed to study the effects of LPLUNCI1 over-expression on HNE1
cells. The results showed that HNET1 cells with over-expression of LPLUNCI1 grew slower significantly than that of
the control. MTT and BrdU labeling assay showed that LPLUNCI inhibited the HNEI1 cell proliferation. And
LPLUNCI gene can delay G1-S phase cell cycle progression of HNE1 cells. Furthermore, LPLUNC1 was found
that it decreased the HNE1 clonogenicity in soft agar and inhibited the tumor formation in nude mice obviously. In
conclusion, LPLUNCI can suppress the malignant phenotype of HNE1 and plays an important role in inhibiting
the tumorigenesis and development of NPC.

Key words long- palate lung and nasal epithelium clone 1, nasopharyngeal carcinoma, HNE1, gene transfection,

gene function
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