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N B NENE 584C—T A8 e R il o e FEk i MAeniy byt Ko Hoxt N IBF bk
P Al A GG ) *
4% YRS HKEE & & EBAR Kk T
(PR BE R KA AT DA S4Bt 4222 4591 350108)

EE BRY:HEA RN & IS B (endothelial lipase, EL) % A & fo 584C—T % A A Al 7 F ik HAKBAG B 69 45 e tn JAE R, A BF R
584C—T T Fx M K e B ety B L2 K ak . 7735 : M pMIG/HEL & pMIG/ELS84C—T + R Bsdn o & AAr A &, 5
pCMV-N-his Ak 4 | £ IR & o W BEDy B ok Bl 5 i 09 57 A B fw 584C—T % 7 R R 54K, W J& A Lipofectamine
LTX & PLUS 3 #4377, ¥ 3 AAB-#0k M & 4086 (human umbilical vein endothelial cell, HUVEC), G418 §4 it th #4.2 %3k 4m
ML, 3 E F PCR AR 4 4 fm el EL KA | Bl BF LA 0 I 2, 5F 0 CCK-8 oAbl 4% 4 o 2m 0L A K B 2m JLAS 3 B 1) 69 % v
R BRI R BB kSR L RETALE S FAHFS, M AL REAA LSS5 GenBank L5 5] —%, % HEF PCRERE
mRNA #5387 : FAMFe 584CoT T F AL miey EL R AR E S T EHB ML mpb, t—F AR 584C—T % 3 HU-
VEC fa it k69 % vh, 45 R A R HBAK FF AR EL = 584C—T % FA EL 44 HUVEC tfe 5 v miby WA AR —5, B4
Ky KAetmfo et ML LR E £ 7. Sl REBRARIMET AN EKIREEE £ A fo 584CoT £ F A AAAL T R X KB A B
4G 26 e ] i 4w AR, EL 584C—T % F2+ HUVEC ik £ 2%,
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Construction of the Stable Eukaryotic Expression Vector of Human
Endothelial Lipase 584C—T Variation and Its Effect on the Growth
of HUVECs*
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ABSTRACT Objective: To construct the stable eukaryotic expression vectors and the transfected cell models of wild type and
584C—T variation of human endothelial lipase (EL). Methods: The wild and mutational EL fragment were isolated by double digestion
from pMIG/hEL and pMIG/hEL584C—T were ligated with the digested pCMV-N-his vector. Restriction and sequencing were used to
identify the constructional vectors of wild type and 584C— T variation. Human umbilical vein endothelial cells (HUVECs) were trans-
fected by the wild EL and 584C—T mutational EL with Lipofectamine LTX & PLUS transfection reagent were screened by G418 to ob-
tain the stable expression cells. Furthermore, EL expression level in the transfected cells were measured by fluorescence quantitative
PCR, and the cell morphology was observed. Finally, CCK-8 was used to detect the effect of 584C—T variation on the cell growth of
HUVECs and cell doubling time was calculated. Results: The bands positions of gel electrophoresis and restriction were in line with ex-
pectations. The sequence determined was identical with it in GenBank. EL expression in transfected cells of the wild type EL and 584C
— T mutation type EL, detected by fluorescence quantitative PCR and mRNA electrophoresis, were significantly higher than that of empty
vector. Cell morphology of the transfected cells of empty vector, wild-type EL and 584C—T EL mutant and normal HUVEC were basi-
cally the same. In accordance with it, the growth curve and cell doubling time among them were no difference. Conclusion: Stable eu-
karyotic expressing vector of the wild type and 584C —T variation of human endothelial lipase were successfully constructed, and the
transfected cell models were established. The variation of EL had no obvious effecton the growth of HUVECs.
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His R T 3L R G BB AL 2, 5 e IR T IR S e
FIG A RTR , EL LIS Ng i 6 1 3, H il = ISR M 45
I}z JIE i (endothelial lipase, EL) & 1999 & B HIM = 55, H R 246 FHR Y & 1 % 5 15 7% M (high density lipoprotein,
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HDL), KB 7R EL SR AR S i 3 ik 1k
SFPEDIARDG . AR EL ZEPUENL T 18q21.1, K2 75 kb, i 11
AHMETF 10 NS T, A ERZ 2NN, Hh
S84C—T fE ANREH Y K AR WA B 7, 584C—T 197 57 S B EL
S 11T R I3 Ry S sE BR , L ACAE Xt EL DRE
ST R HATEATERE . AT B A R % 584C—T
A5 5 7 BL FAYAG E Fah Bk K e Je A A Y S it — A Pt
EL 584C—T 75 5 %F HUVECs A=K {5200 .

1 MR 575

1.1 ##4
1.1.1 £Zi&#  pMIG/HEL J% pMIG/hEL584C—T 432 5
FARAFI N B DR B 17 51 1) B AR T % 584C—T 78 S5 T 2
A A e Ik 9 K2 40 i (human umbilical vein endothelial cells,
HUVEC), B 5 9L A Wy B AR 5 07 B2 43t 5 BR i 4 PN D)l Bam
HI (EcoR1 \Bglll (TAKARA 2\ ] ); i 5Us% 32 75 2 i il 451k
7 & SanPrep A 20 Fkz DNA /)it 4l 423K 7 & SanPrep 42
DNA Ji [IGAHA] & (LA T AW TARZ W) ; Pkl DNA #:4%
1) & \CCK--8 17 & .pCMV-N-his , DHSo THF (3 = KAEY)
FARZAFD); Bkl DNA H i J6 8 3 2 3 O & (b s R i
DAEYRHEARAF]), #4447 Lipofectamine LTX & PLUS
(invitrogen); PCR 514 A TAEY TRAFIG; 796E
it RT J PCR k7] 243 %5 TAKARA 7\ 7] PrimeScript™
RT reagent Kit (Perfect Real Time) #1 SYBR® Premix Ex Tag™
(Tli RNaseH Plus)i77 &5 .
L12 FEMZFE  BIKU(Bio-Rad 22 7)), BEK AR R GGk A
5 BR 2\ %), Roche LightCycler480 52 iif %% )¢ 7 it PCR & 4
(Roche 7\ 7] ),ND-1000 % #% fg & 11 W 22 1 (3% [ NAN-
ODROP),
12 7k
1.2.1 Bf 4 & (pCMV-N-his/hEL) & ZF 5 & (pCMV-N-his/
hEL584C—T)EL BE#ZRERIEHEME  HIEH Bk
7 AET 50 pg/ml ZRE R R LB B i3580 pMIG/HhEL |
PMIG/hEL584C—T, 7E4r 50 pg/ml RAPEZ ) LB 535 345 -
20 pCMV-N-his , 37 C {H I 5557 16-24 /N BREUAA TV T
AARBLA A LB Bi 3R b, BT HZ-9210K & 2N AR,
T3 280rpm, fHIR 37°C B 3% 12-16 /N, 24834 SanPrep #1:28
JFREL DNA /N R0 £ U8 B B E B UURE DNA, Thi 5 H
FR sl M N U B Bgl 11 (EcoR 1 [ Y1 pMIG/hEL,
pMIG/hEL584C—T, F Rl N VIfE Bam H1 | EcoR 1 ffFY) 3%
& pPCMV-N-his, 37°C 3392 , g 7= ) e S Ne e JC LUK , 7E 4%
SNBSS 4> BB BUA hEL hEL584C—T Jz pCMV-N-his 2§
PEZRIR DNA S e, 4% SanPrep 4420 DNA g [R5 £
UL R TS DNA R B ik,

B A T ) A S R BRI - 0 TR EE DNA #8570 &, 4%
|- %8 i B i 9 hEL \hEL584C—T 43 %1 5 pCMV-N-his F- I
ez WOEEAR 5 WL, S0 A TR FH = 8508k 32 25 41 R 1 4 1
Bl #5414 100 pL DHSo HZURSZ AN B, HUE = R IR
BT & RIREE R MY LB P4, 37°C B e rp 8] & B 57 16
B IR TR 7 A AR

T A A 8 R AR S BL AR 1 %55 - 40 B BEATL PR |
BRI P A TV T8 RIIRE: R A LB B3R rh,37°C 280
rpm $E B 12-16 /NI, $2HUSRE DNA , #E47 SR WEEE I B ik 3
B, S IEBR % 1545 BamH1 Hl EcoR 1 XUV 5E , H 20T
UESE
122 W RE5EE Al DNA fHC: ¥ 15
pCMV-N-his(25 2 (4) F#F A= 8 BL J A7 537 EL ffkr () DHSa
B, JHRE R 22 TE A 2 3R BokL b 42 1207) & 42 Bk DNA, &
o gl FH T SL A i d Ju il e .

RAAL YL K T e . MKYRAE 200 L & A RPMI 1640 25
pL, Bz DNA 500ng, PLUS 0.5 L, Fifi /520 IR & R A
4 25 wL RPMI 1640 J% 2 uL Lipofectamine LTX fJ 200 pL 45
LIRS 5 B KA B B IR I B 70%
f HUVEC "1, =K J&, LA 400 ng/uL G418 ik, 14 K5 A 5%
PLAR M FRIETS, IR BE L e e A b B M TR R IR
G418 e Ji I ey ik 1o BV O e v B (1 —2F , MO E )5 4 4
) 240 R Ay e G A L

HOLANMh EL 935K RO E & PCR %, 8 ERZ
ORFGE S T RS e Y A M e oS A L, TRAmE I, 7%
BRI, A 1 mL Trizol, $5 HUHE Js 240 g i) 5 RNA, 538 53¢
% ¢cDNA J& , 7F Roche LightCycler480 | #4756 E & PCR 4
BT o 436 55414 : 95°C 30 #5;95°C 5 #,60°C 34 #,45 MEFF ., EL
51 9 & i K S-gaggtcaaaccatctgtgagg-3', T Ui K 5- tg-
gegtetttetetettgtgt-3', N 2 B-actin 5|4 [ 7 A 5'-gggaaategt-
gcgtgacattaag-3'; [ Iifh 5'-tgtgttggcgtacaggtetttg-3', P34 = 4
ZBER LIRS E
123 BFAERE 584C->T TR E EL #xf HUVECs a4
KEEm  BLEXTHRIE SRR . s LR ARG R ER
T P R R V) B e A P 5 SR AE A UAR T, R AT R
U T LS TR A8 040 IR

S LA A Al 2 - 0 AR HOIR S R 10 e A0, T g 4
A, W R S 38 SRR T 96 FLAR T, RRFLER SRR RN 100 L,
BRH3 AL, MERT 4 /NMFIA 10 WL CCK 8 W , 75 F b A
| 450 nm AMEER B OGEE R, BANE 5 K, ARG SR SR AL
B, WOGRE WAL BRE: Tl A A K Hh 2 o

e SO 2 R T T P 5200 - 7 S A, 2 L o 0
W, Lh— 5 R FE G B, 43 4 P T 96 fLAR , AL 100 wL,
3 L. R CCK-8 &M E O, LI IECH B AL r,
W B SR AR R 22 il A0 MBS v R o i SR e A 2T A Ay
HaE) , Hoh ¢ S REFRATTR], Nt g5 5% ¢ B 1] 5 20 04 NO oy
WIFh AL
1.3 BIRGITH

JIAREIELE excel a7 BUIR PR >R HT SPSS19.0 #F 45t 11
M, BUE SR 2 Oy ST PR B TS 4 Tl o A R e Uy 25 4 AT
FIBA R Z 7 20745, L) P<0.05 HESAH G H B L.

2 #R

2.1 BFARE 584C—-T TRE EL ERBERIEHEHEE
W& 1 ff 7%, pMIG/hEL pMIG/hEL584C —T J% pCMV-
N-his £ XU VI )5 # | 9k 2577, hEL 5 hEL584C—T 4577 4
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1503bp, pCMV-N-his 5577 f7 4297bp., 1€ 2 T 7= S 40 A0
T i) B AR AU AN AR S8 EL SRR A s vk B, AR 00 8 S BR
AT . B3 Brs 8 A A pCMV-N-his/hEL } pCMV-

250bp

500bp

1000bp

2000bp

4000bp
7000bp
10000byp

M 1 2 3 M
1 pMIG/hEL,pMIG/hEL584C—T R
pCMV-N-his JLEGH] % B B ik
Fig.1 Gel electrophoresis of pMIG/hEL,
pMIG/hEL584C—T and pCMV-N-his lanel:
pMIG/hEL/hEL584C—T; lane2: pMIG/hEL;
lane3: pCMV-N-his

2.2 ¥ HUVECs 4Rffith EL BIRi%
5OGE 8 PCR TR - 54 B Y (AR B A L, B AR
BUAR SRl YL AN A EL A8 0 4R & 2 RIA ST

1 KHEE PCR MUEE S HUVECs 4 EL f mRNA Ri%
Table 1 EL mRNA expression in transfected HUVECs cells measured by

fluorescence quantitative PCR

Cell group R P

Wild type 268.356+ 26.317 0.007

Variation 59.614% 1.746 0.001
Empty vector 1.006% 0.136

Note: as inequal variance, Dunnett T3 test was used when comparing

between two groups, P value: compared with group of empty vector.

23 R EF AR 584C—T TR E! EL 3 HUVECs 4HE & K
gl

231 MR ENFIE A KRS RAFHIEE HUVEC
YN S Zs 2k . B AR5 EL 1 584C—T AR5 M EL %YL HU-
VEC 20 '& {5 B W 605 T g, 45 R A 4. U3 4 e
A HEA B, A R AR TR ORI, 5 % 0
B, RERE AT SR T o

232 MWMAERKMERNRM 22 hFLA A K4
WIS AY RS, ST B 40T, a5 2k BF A A EL
1 584C—T A- W EL #% YL 4 i 5 15 % A9 HUVEC 40 i Lb 3%
Tl 20 (3 P>0.05), W&l 6 fi/N, 4541 gl b Rar S 7
Mgk, 7e28 — Rk AP AR K

2 EARMBFERRTRBNEIEERE
Fig2 Recombinantvectorofwild ELandvariantEL
lanel: wild EL, lane2: variant EL

N-his/hEL584C —T #{k V2t Bam H1 F1 EcoR | MW Jig¥]J5 &
vk, H AR T 4000bp 1) 2575 4 pCMV-N-his, /N T+ 1000bp )5+
W45 hEL I hEL584C—T f BB .

250bp 250bp
500bp 500by
1000bp 1000bp
2000bp 2000bp
iggggp 4000bp
100006 7000bp
P 10000bp

1 2 M
3 EHER M KR REES A N BRI B ik
Fig.3 Electrophorogram of double digesting

1 2 M

recombinant vectot
lanel: wild EL, lane2: variant EL by double

digestion

HX(P<0.05), IL# 1. mRNA B LIk 74t ik 7n — B 25 21
(&l 4).

1 2M

3 4 5 6
[ 4 F3 HUVECs 28 EL i mRNA BERT ARk
Fig.4 Gel electrophoresis of EL mRNA in transfected HUVECs cells
M: DNA marker, down to up: 500bp, 400bp, 300bp, 200bp(lightest),
150bp, 100bp A1 50bp;

lane 1 and lane 2: B-actin and El of variation; lane 3 and lane 4: -actin

and EL of empty vector; lane 5 and lane 6: 3-actin and EL of wild type.

233 FTeMRRfEIE R EIBR I AR A A L YA i
ARG B] , 25 SR L3R 3, a3 4k (P AE TR EL N 584C—T A8 57
R EL %6 YL AN AR A A5 54 ) 5 1F % /) HUVEC 4B LA o
22534 P>0.05),
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Untransfected HUVEC HUVEC transfected by HUVEC transfected by wild EL HUVEC transfected by variant EL

empty vector

Bl 5 FREFERE 584C—T THE EL #iA3F HUVECs FRETSHIRAT(200% )
Fig. 5 Effect of transfection by pCMV-N-his/hEL and pCMV-N-his/hEL584C—T on the morphology of HUVECs

2 FHHHFERR 584C-T TRA EL Hkxt HUVECs £ K MM
Table 2 Effect of transfection by pCMV-N-his/hEL and pCMV-N-his/hEL584C—T on the growth curve of HUVECs

Cell group DAY1 DAY2 DAY3 DAY4 DAYS
Wild type 0.108% 0.011 0.197+ 0.046 0.457+ 0.022 0.573+ 0.035 0.672+ 0.047
Variation 0.105+ 0.017 0.205+ 0.028 0.460+ 0.027 0.584+ 0.029 0.659+ 0.040
Empty vector 0.097% 0.020 0.194+ 0.019 0.447% 0.024 0.592+ 0.026 0.688% 0.025
Untransfected HUVEC 0.091% 0.014 0.184+ 0.020 0.474+ 0.036 0.601% 0.030 0.694+ 0.039

Note: Mauchly sphericity test W=0.227 P=0.407.

o %3 FREEDR S4C—T ZRA EL Flhxt HUVECs &I
#m
0.1 Table 3 Effect of transfection by pPCMV-N-his/hEL and
0.6 pCMV-N-his/hEL584C—T on the cell doubling time of HUVECs
- Cell group Cell doubling time(Hours)
—8—wild type Wild type 23.097+ 2.076
- varietim Variation 22.651% 3.095
0.3  empty vector Empty vector 21.718+ 2.381
02 ] s untransfected Untransfected HUVEC 20.281+ 2.318
/ HUVEC
i ik HDL /K-8, 625 T #ARE B AR [R5 ) e
9 . iz . Ishida SERG S0 f 7R EL K& DA m bR/ BB sl koA A A
bl BUBA> 70%, 2] BL 76 3 IKBE AL 19 % 2 b BLAT — 52 0
B 6 FFadLmRE A <t LR RS0 Fo P, EL H RTRE AT Co | Sl koS RERE AL S BT 72 1Y)
Fig. 6 Effect of transfection by pCMV-N-his/hEL and Hrml,
pCMV-N-his/hEL584C—T on the growth curve of HUVECs — B LI, EL f3E R L8N NE B 52 HDL-C 7K &
A S 2T R R R T, 2002 4, deLemos A5 Uk B
3 Wi EL LR B9 17 D EEAE 5 Horp 584C—T R 800 L, HAEA

[ 5 ) LA A AR ) W 2 e (EL G T 2 3 (6
5B SC &R, H AT 25 R A — 2. Durlach 21T
Liu"45 (Y FORHY W] ELS84C—T 51K A HDL KFA 5K, Cai
RIS T A EL 584C—T 5 HDL-C L e Lol YT i
HEAT meta SpHT, 45 R R FUR T ELS84 (54 T 05N
# HL HDL-C HY/KP4 o (HAL A B TR s Hh 35 i OGHE )
P I R Z2 AR A R EL (80K e e ATee it — 20

UEAES , HDL 656 00 Hh I PE T B 48 2 d, BORER I =
71> 50% ) v 28 FE IR AR 1 I - (high-density lipoprotein choles-
terol, HDL-C)2E S 38t A& PR Y, (H AL 2241t R o 42
EL E2/EH T HDL, fi{fi HDL 4% ,HDL-C J/b, JEAp
HDL 7K 3 2 gk PR, Tanaka V45 FHE R R AR 7
ATt Fk SRR RN EL /K-, &3/ HDL-C &5 EL ()3
IR BL AR E— H N R 40 53 M A RE e, B 1 2
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AWFFEE Y pCMV-N-his 2K &4 CMV g8+, Tkl

R A3UR 3 H Y E PR T A9k, 78 N A His tag A%, H.

FL LS AL IS AT T G418 it , oA ) TR B AR E

FERBIARZFGR T R . AT S5 R 528 B Y

J b %, FE4H Y pCMV-N-his/hEL (B 4 %) % pCMV-N-

his/hEL584C—T (7 57 B ) 4R A 5% YL A 1) EL 33K 7K -3 it 3

Hawg, RWEFAR EL Al 584C—T A8 78 EL % A £ HU-

VEC 4iffir, iy % gL A i 285 1 G418 Fiiiik 5 4 3 15 9%

fy, HR/REFER EL Ml 584C—T 48 % EL T 7F HUVEC 41l

hERE RIS, HOL R AN C @ 1B AR EL A

584C—T 725 53-8 EL (WG L ARMIARRY , i — L WFFR e e AN Tm] 28

X HUVEC 4 A: K B 50 , 4558 R 28 ik B4 74 EL A

584C—T 72 5 A EL ¥ YL 2 fifg 5 1E % HUVEC 4 I S A

— 2, HAEK M2 RMA AT i R TE 2% . X R AR

BIEA 2T HUVEC 200 A= K 3 it 3%, R, AR 0 A e

T B G AR SR W] T 5 7 A= B EL T S84C—T 7% S Al

EL [IIBERTAY
gi LRIk, ASHIESE R TR TN A B i BT AR R R

584C—T 72 5 T BLRZAR A IR AR B 7 e e 2 AR, Oy

5T 584C—T AL XS N B IR DI RERTRNA BEE 1 A6l
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