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[Abstract] Objective To investigate the association between haplotypes of 447X and Hind[l
polymorphisms of lipoprotein lipase(LPL) gene and serum lipids in a population-based twin cohort study in
China. Methods =~ Twin subjects were collected based on the twin registry system of China. All twins were
investigated by a standard questionnaire and physical examinations. Polymerase chain reaction-restriction
fragment length polymorphism (PCR-RFLP) method was used to detect the genotypes of S447X and
Hindll polymorphisms. Linkage disequilibrium test and haplotypes were estimated between two
polymorphisms. Results Nine hundred and eighty-seven pairs of twins were eligible for analysis. The two
polymorphisms of LPL gene were significantly linkage disequilibrium. In female twins, the H™ allele of Hind
Il polymorphism was significantly related to lower levels of triglycerides(TG) and lower risk of high TG
dislipidemia, but those associations disappeared after adjusting the polymorphism of S447X. The H™ X
haplotype of those two polymorphisms was significantly related to lower TG and TG/HDL (decreasing
12.9% and 14.9% respectively), as well as significantly to lower risk of high TG dislipidemia { OR =
0.40). Conclusion The haplotypes of S447X and Hind[[ polymorphisms were significantly related to the
favorable effect of lipids, but this effect was mostly determined by the polymorphism of S447X, while the
effect of Hind Il polymorphism was indirectly influenced by the linkage disequilibrium with S447X
polymorphism.
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MR EHTEE RE R JEE VB ESN
B, EEMMARKIEFR (mmol/L) B : =Bt H
(TG) . R ER(TC). R EE K E G JE &z
(HDL-C) . & & B E E 9l E B (LDL-C), X H
Freidewald /A 3 3+ &, BJ: LDL-C= TC- HDL -
TG/2.2, AW BT TG # HDL-C ¥ Ltk &
(TG/HDL), B+ EMmEREF RN, &
TG Il fi§ § % & X H: TG= 1.69 mmol/L
(150 mg/L) ; A HDL-C Ifi. fi§ B % =& X 4 : HDL-C<
1. 04 mmol/L(40 mg/L),
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(1)S447X MKW . PCR 51 LAY
TRARE K. EmIFIPFFH:5"-TAC ACT AGC
AAT GTC TAG CTG A-3"; 1A 5| ¥ F 5 :5'-TCA
GCT TTA GCC CAG AAT GC-3', PCR KM K%
H25 pl, HA dNTPs(10 mmol/L)0. 25 pl. Taq B &
B 1 UJE R M348 (50 pmol/L) £0. 125 pl BEA
DNA 1 pl(£0.1 ug)o PCR 33 444 : 90T W&
#£5 min, 94°C & ¥ 60 s, 60T B K 30 5, 72C ZE f#
45 5,3% 30 NMEFF , B JF 72C M2 min, PCR =4
AA1.25 U Mnl T BRI N VI8 37C K HHE 4L
Wo HAF=WIL 12% B 790 BEREBERS 3K S 4R e,
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(2)Hind [l Z&HER M : PCR 519181 g4
TERAFRA K. EM3I#FF:5-AGA TGC TAC
CTG GAT AAT CAA AG-3'; R 514 F ). 5'-
AAT TTG TCA ATC CTA ACT TAG AG-3', PCR
KRB R HR25 pl, Hp ANTPs(10 mmol/L)0. 25 pl,
Taq R A 81U, E. & 1 5] % (50 gmol/L) &
0.25 pl FEZA DNA 5 p1(#50. 1 pg)o PCR P &M
K :94°C FAEHE4 min, 94°C 4130 5.607T 1B k45 s,
T2CHEA30 s, 3L 30 MBI, K5 727C HEAH 2 min,
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MR 1o AT, B HESUEFAIER (38. 4% +
10.78)BEB T LENETF(36.38 £8.8%), 5
TRATFHEBX REKENAETFEELEZRES
B, 54, BaW 4 F7 TG.HDL-C fl TG/
HDL K ¥ EERE % B, BEBHSTE TG
MM A EER Ttk ERESEMMARE
RAEID A L, S447X BEER X FMERHMEL
10% 1M H M EEMMELA N 20% . MBI

AHRIMERFEERIT ¥ B, BRWE AN S
BEEEYA V&, 2HE EURTHSH D N
0. 034, [ 25 & PR S BE FRE A A /INEE Wi S5 0 s o 4k 3
BIAFHSE D H0.478, F SNPHAP ¥ {4 47
PO R RS A TE T, BIR T RE
H' X BRI 10 MRUET, HR3% 8 R0 4 A 1
BLLENT SFBEMYE XEMSH N H Y
H'S(H'S).H S/H S= H S/H"S(H S).H X/
H X®H X/H S®H X/H S(H X), 3 fHik
R G B R2 5 K64.4% .19. 8% F115. 7%,

R2 LPLERE S447X 1 Hind [ B8N A 1Y

EFX IR — N NEF,ERERRE SN ERREEEE
A7 5 B9 3 R R 43 A B9 45 & Hardy-Weinberg 4 . S447X
Hind Il S5 o O3 45 %t LR IE e
B UETAB— B R ERT AR o< A s x
— AR AE B (n=1049) L (n=925) HF 1448 70 1518 1384.1 133.6 1517.7
RR(%) 845107 36.348.8° H- 275 97 372 339.6 32.8 372.4
BMI(kg/m?) 22.8+3.0 22.9+3.3 A 1723 167 1890 1723.7 166.4 1890.0
TG(mmol/L) 1.09(1.06~1.13)  1.00(0.97~1.03)* WU TR UE 1 4T B R AR A A
TC(mmol/L) 4.76(4.70~4.83) 4.75(4.69~4.82) N N o N )
HDL-C(mmol/L) ~ 1.46(1.44~1.48) 1.42(1.40~1.44)" BATRA RESFLERFXBANERREREAME( =
LDL-C(mmol/L) 2.80+0.81 2.88+0.87° 59.85,P<0.001)
TG/HDL 0.75(0.72~0.78) 0.70(0.68~0.73)°
# TG i 203(19.4) 132(14.4)" 3.LPL 3 S447X # Hind [l £ &4 R sk
RIDLBE e -0 U 5 K BRI A7 M SIS R R L S447X A
FHHIK 480(45.8) 518(56.0) Hind[ £#8# 5 & mikiEm K EFRHAREMEZRE
[LE:S::1" 569(54.2) 407(44.0)% SE B ! ey o )
8 611(58.2) 2(0.2) SMERIE 3, WF U7X EEMNE, ELh
B it 368(35.1) 18(1.9)" WA EFP, X FEMERM TG KFREMI2. 9%,
HEBRE N 2
X A 249(33.) 260(28.1) HDL-CKFF & 4. 7% LA & TG/HDL 75 16. 8% &
LN 601(57.3) 526(56.9) E X, XF Hind [l 2540, H™ %407 3 H #0485
e, UV 139015.0)° LS ALESIEDEIE TP TSV EE S
ss 860(83.4) 752(84.2) HERETH TG AKE TG 7% BEMK, HERE
= Sy S T X R W R BRI & (5 R AT
Hind [l £ # ). LPLERAMM R BERSmEKENEEE
HtHY 664(64.3) 581(64.3) Wi i - 47 A
H 43(31.3) 30203349 GEE i 3% 4. AW, (L H™ X BAEBH S TG,
H H 45(4.4) 21(2.3) K TG/HDL 7K T b %, HAE &t XU F 9 X F

#:* TG.TC.HDL-C.TG/HDL ¥ R R} 7 (95% CI), 4 &,
BMIAILDL-CEAR R = + s; KM B B RAFABRMBH (%),
Hop S447X M Hind Il BB EE B 3%EL A LHE
Wl AT ABETSL . B A NAETEEER t RREA K
TR RE,P<0.05
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4. LPL 2 S447X 1 Hind [ £ 25 1 Fe Ho 8 ik
M5 ARRE MR %55 2R, SU47X Fi
HindlI 285 MEREHNEHFHEMELHE GEE
AR FE 5. NELHENATFHER S447X 25
DA X FENEFME TG 7% MKHDL-CR % H
EENKMBRME EHEL, OR 4 H K o.41
(95% CI': 0.21~ 0.79) A1 0.55 (95% CI: 0. 33~
0.91), Hind[I ZEHM AN H FMERME TG
SR E R E(OR=0.53,95% CI:0. 33~
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0.85)BFEMK, EHIXMMEERE T X FAHEN , W #®
MIERERER T (BRAT ). LPL ZE AL LPL BB & H KEZHALEE Mo W —F
SREMESMmMERE MW EZHEE GEE 28 Bk 6. BEO, EfESRAMRA KG9 T H SRR, 7 B4
AR H XRARIE S M TG & TG/HDL KF T mENKKEEZEEBNEEY . A% LPL #K

BEAR, BELWXAEFHXFMHEXELIT P EL. AHRGh475 N ERER R LPLAT A EH LPL

*3 LPLEE 447X M Hindl £S5 M AEKF R EHE ML HE GEE 247

fig F(95%CHK 7 £ 5 F(95%CHE 7 £ 5
(mmol/L) SS SX+XX A(95% CI)*® HYH' H'H +H H- A(95% CI)*
HHEAR 860 171 664 368
G 1.11(1.07~1.15) 1.03(0.95~1.11) —4.5(—-12.9~4.7) 1.11(1.06~1.15)  1.08(1.02~1.14) 0.0(~-6.7~7.2)
C 4.78(4.72~4.85) 4.68(4.51~4.85) 0.0(~2.3~4.7) 4.81(4.73~4.89)  4.71(4.61~4.82) 0.0( -4.5~2.3)
HDL-C 1.45(1.43~1.48) 1.50(1.44~1.55) 2.3(—-2.3~7.2) 1.46(1.43~1.48)  1.46(1.43~1.49) 0.0(-4.5~2.3)
LDL-C 2.81£0.81 2.70+0.84 0.4(-3.9~4.7) 2.82+0.80 2.76+0.84 -0.4(-3.6~3.2)
TG/HDL  0.78(0.74~0.81) 0.69(0.63~0.75)* —8.8(—-16.8~2.3) 0.77(0.73~0.81)  0.75(0.70~0.80) 0.0(—8.8~7.2)
AR 752 141 581 323
TG 1.02(0.98~1.06) 0.91(0.84~0.97)* —12.9(-18.7~—-4.5)* 1.03(0.99~1.07)  0.95(0.91~1.01)* —6.7(-12.9~0.0)*
TC 4.75(4.68~4.83) 4.71(4.54~4.89) 0.0(-4.5~2.3) 4.79(4.70~4.87)  4.70(4.59~4.81) —2.3(-4.5~2.3)
HDL-C 1.40(1.38~1.43) 1.47(1.43~1.52)*  4.7(0.0~7.2)° 1.42(1.40~1.45)  1.40(1.37~1.44) 0.0(-4.5~2.3)
LDL-C 2.87+0.85 2.88+0.93 1.4(—3.5~6.3) 2.89+0.85 2.87+0.89 0.0(-3.8~3.5)
TG/HDL  0.74(0.71~0.77) 0.62(0.57~0.66)° —16.8(—24.1~ —8.8)¢  0.73(0.70~0.77)  0.69(0.65~0.73) —6.7(-14.9~2.3)

W oSXHXX ERBAMMFSSHEFNMARHH +H H XERAMMTFH HT RERMAYN  RB ML E X GEE &I, P
A9 <0. 011 <0.05; * Wik A B R WM AR B R KL 95% CI, ERBEA L E R GEE #EF BN S B A p Wit EA%MN, fa= (10"~
1) X100% ;3 FLDL-C, B 2 2 g 5 xt A B 8 ; f i K V3% T4 BML MK R0 R R ERIR R ER

$4  LPL ERF A AL AKES 0I5 A TR % HE GEE 45

iﬁsﬂ e TG(mmol/L) HDL-C(mmol/L) TG/HDL
Z(95CI) A(95% CI)*? z(95CI) A(95% CI)*® Z(95CI) A(95% CI)*

5'%&

H'S 654 1.10(1.06~1.15) 0 1.46(1.44~1.48) 0 0.76(0.73~0.80) 0

H™S 195 1.13(1.05~1.22)  2.3(-6.7~9.6) 1.43(1.39~1.47) -2.3(-6.7~2.3) 0.81(0.74~0.87)  4.7(-4.5~14.8)
H X 166 1.05(0.97~1.14) -4.5(-12.9~4.7)  1.49(1.45~1.55) 2.3(-2.3~7.2) 0.71(0.65~0.77) —6.7( —16.8~2.3)
Tt

H'S 557 1.03(0.99~1.07) 0 1.42(1.39~1.44) =~ 0 0.74(0.71~0.77) 0

H™S 178 0.98(0.93~1.07) -4.5(-10.9~4.7)  1.38(1.33~1.42) -2.3(-6.7~2.3) 0.73(0.67~0.80)  0.0(-10.9~12.2)
H X 130 0.91(0.85~0.99) —12.9(—20.6~ —4.5)¢ 1.44(1.41~1.49) 2.3(-2.3~7.2) 0.63(0.59~0.70) —14.9( ~24.1~ —6.7)°

H:° EGEE ZHENMH T, H SHEARMMAS H X BABMHA S5 B (HYS SRS )HIL P E<0.01;° [ 3
£5 LPLERE S447X fl Hndl xS MR R ¥R HE LML HE GEE 4#7

v SS SX+XX . H'H" H'H +H H- s
WIEFH O iR R s OREOSRCD' TopTemmey U whwgn | OR BOSRCD
Ak
B TG 179 20.8 25  14.6 0.64(0.36~1.13) 137  20.6 65  17.7 0.80(0.54~1.18)
{& HDL-C 62 7.2 9 5.3 0.72(0.29~1.83) 51 7.7 19 5.2 0.74(0.39~1.38)
p:4:3
TG 118 15.7 13 9.2 0.41(0.21~0.79)° 96 16.5 34 10.5¢ 0.53(0.33~0.85)"
fEHDL-C 65 8.5 2 1.4° 0.15(0.02~1.12) 43 7.5 23 7.2 0.85(0.46~1.56)

W R 37 B TR BMI K B OO B MR A
®6 LPLEFEMEZEWAIPGYSMAZRHKNEHK GEE 447

B e BTG migR% ik HDL-C MR 5%
RER(%) OR 1H(95% CI)? RERE() OR {H(95% CI)*®
B H'S 654 20.9 1.00 7.8 1.00
H™S 195 20.0 0.93(0.58~1.49) 5.1 0.67(0.32~1.38)
H X 166 15.1 0.72(0.40~1.28) 5.5 0.65(0.26~1.64)
Z#E H'S 557 16.9 1.00 7.5 1.00
HS 178 11.8 0.68(0.37~1.24) 11.8 1.40(0.73~2.69)
H X 130 10.0 0.40(0.21~0.79)° 1.5 0.19(0.02~1.44)
. mES3; CHES
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S447X Hl Hind [l 2 A& ¥ AL 5 R 7E7E 5 B % % 8
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H™ X SRR A 0 Il BR 45 45 19 R BR B A F s gk X
S EE MR B Bk, o DN xR S A K
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SMRHETRE, T H SRR 5 m g KK R
BFHE X %003 HE % 808 4 0 | B R .
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KM PRESE, B2, AR AERSE
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