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Abstract

AIM: To investigate whether there is an as-
sociation between the G175A and rs12325817
single nucleotide polymorphisms (SNPs) in the
phosphatidylethanolamine N-methyltransferase
(PEMT) gene and susceptibility to non-alcoholic
fatty liver disease (NAFLD).

METHODS: The G175A and rs12325817 SNPs
were genotyped using polymerase chain reac-

tion-restriction fragment length polymorphism
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in 156 patients with NAFLD and 188 healthy
controls. Clinical parameters were compared be-
tween NAFLD patients and controls.

RESULTS: The genotype and allele frequency
of G175A and rs12325817 were significantly dif-
ferent between NAFLD patients and controls
(G175A: P = 0.03; rs12325817: P = 0.00075). The
frequency of A allele in the G175A locus and C
allele in the rs12325817 locus were significantly
higher in the NAFLD group (G175A: P = 0.002;
rs12325817: P = 0.00025) than in the control
group, which indicates that these alleles are risk
factors for NAFLD.

CONCLUSION: The G175A and rs12325817
polymorphisms in the PEMT gene are associated
with susceptibility to NAFLD
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/fTaé’.\Iﬁia#mé’J AL,

R G175AFrs123258174% 5 3k B A & 54
B E R E A AENAFLDA B &t R 20 18] 3 7
J B E M £ F(G175A: P = 0.03; rs12325817:
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Wi £ B8 R 1 (BEISHAIRIS 1, BRNBE, PCREEMHKEREBLIH ER
PEMT A& B : %k
# 2 F  RAT
BE R AKAEST  fyyes sS4 EXEE PYbp) B BELDE-ER (bp)
PEMTZ 12, Pk F: 5 TGGTGGCCCTCACCTACATAGTGGCTCTCCTATAS'
i 3 Ak A TR 1 . _ _
#obrigs  C/%" R 5TATGTAGGTGAGGGCCACCAGCACCGTCAGE: 00 ©30s 207 Smal G:93+114 A:207
k5 e b F: 5’ ACTTCCTGGGTTGAAGCGATTCTCS' ) _ _
?gggggﬁd [$12826817 [ (o s oGS 60°C30s 224 BsmB| A:224 G:92+132

Fors1232581 712 S CHEAZ A R FE o H £
NAFLD# 2 % & T2+ BB4(G175A: P = 0.002;
rs12325817: P = 0.00025), £ ~AFCHF L H
ANAFLD & 5% % &I B 5.

it PEMT A KB G175A#rs123258174%
55 AMBENAFLDM B Hint, B
rs123258175 NAFLD& AR R AR EF A

.

K HER: AR AR AT RT; BEAE B ZBR RN R AR
BERE R B % Sk

Bie, TEE, &XBY, T=A KB, PT. 28, B4
PEMTEREG175AF0rs 12325817 I m LM S IEEE 1 ASIHAT
BURA. HREICEZME 2011; 19(29): 3035-3039
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ARG YE i [ BT (nonalcoholic fatty liver disease,
NAFLD) s JH- Dy it 5 (10 85 WL s A, Nk
o 1525%, Ha 07 RT R Ok 4l SR IE,
EFYEAGRI AR, L AL 00 A Bl 1. AR,
B I 9 A vy T 9oty == 8 AL A4 DA A 2 N 1 £
DA 25 BENRIE £ BEZN F L7 i (phosphatidyl-
ethanolamine N-methyltransferase gene, PEMT)ff
& B G, AR APEMT 5SNAFLDIFR
A5 R EMP. S T'NAFLD S PEMTHEN £ &
PERIBIESE H AT R /D, AWFoTEad F 58 & s
BE N — BRI B 2 & PE(PCR-RFLP)
KrMINAFLD 2 5 IEH ATFPEMTAEFIG175A
Mrs46439611 2 AL 70, 72T I NAFLDA
TRCR.

1 #RRTSE

1.1 ## NAFLD4, 2007-12/2010-074: 3 B¢ i
IR BEEBIE K&k ie S &2 Wi ANAFLDIY
B, Wb UHES A P AR PR A S IR 2 O o
NAFLDFRAER. BIBRA UG s (3T & L WE R
Ji>40 g, FREEIAELL L) a2 2t

JH 9% 45 He . NENAFLDZH 15611, b 5804,
2760, FHERS(57.85112.75)% . i N4
18843, F3PE92451, L E96fl, P34 E(57.67 +
12.50)%/, HEBR— 2 @ A TR PR i Ifi
JE~ iR IAE B F A AR B . NAFLDZ
L5 BRI AR S5y T 3 HmT L.

1.2 7%

1.2.1 FgArtem]: Framtain &R R s 1 g
k10 mL, T ILHEEPG). JFLhfE. MLiGTEHR
RO, JEIh eSS AR b, FH IR B 028 W BV AS:
W= 5 5 2 (FINS) B 5 AP TR A
PRSI 5 24K 1FE 2 (homeostatic metabolic
assessment, HOMA-IR)¥E 5 (R 2 I L JBE 5% 257K
SP(uU/mL) X M B 7K (mmol/L) +22.5, 4 &
FHHOMA-IR>2, 5& SUNHIR). FbAT AR &, £
e, g, BEREMSREEEL S S)
RV B g, WIS KE T, Ja 4B
IR ERAL), THE B s AR R £ (BMI) = 14T
H(kg)/[ 5 (m) P RIEE EL(WHR) = B (cm)/B
Fl(cm), FHAANRACR A Y 15 5341, P BRI
JEF AR IR 7S, R4 T A TR R B I AT . 5 EXS
mLifl, ZEDTAPUEE, B5/0070 25 i AN il 4 i, 4>
e B T-84 CUKF LA A IMIPEM T R 7Y,

1.2.2 DNAARASRI: 420N 41 DN A2 R &
(Promega) it B 15 M A1 JE] Il B A2 4 i 4 2 A
ZHDNA, %M (Beckman Coulter) & i J5 %47 T
20 C#% M.

1.2.3 FRA B BB K FH SR G S - B Al
Jr Bk 2 A PE(PCR-RELP):, G175AK IS 14
14226 SCHR[4,51 60 X, 1512325817015 |42 1
SCHRIO1E 1. FT A £ 5 14, =K &, PCRIR
MR KR, BEY) R B 1). PCRYHIKH 12 pL
SVARZR, 750-200 ngHE [KZ1DNA, 2 X PCRZE
¥, 15 mmol/L MgCL,, dNTPs(2 mmol/L), 5 pmol/L
14, 0.5 U Tagl(Jb 5t KA. PCRR NV SAT 4
N: 95 CHIAEMES min; 95 CZE1E30 s, — & MR
KIRLFE30 s, 72 CaEH40 s, FL30MIGIR; 72 CHE
{415 min, fJ54 CLRAT.
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% 2 NARDSXRIE—EZR R BRI BRSNS WA H A 5
AR R Irs123-

BRi=tiz] NAFLD4R PE
L 57.67 +12.50 57.85+12.75 0.8953
BMi(kg/m?) 22.24 +2.65 26.11+2.78 0.0072
SBP(mmHg) 137.81+19.28 140.53 + 19.66 0.1984
DBP(mmHg) 81.07 +9.37 81.90+9.85 0.4269
B8 83.28+10.71 86.98 + 8.31 0.0005
[BELL(WHR) 0.85+0.08 0.95+0.07 <0.001
TC(mmol/L) 4.91+0.75 5.05+0.85 0.1098
TG(mmol/L) 1.17 £0.04 2.33+0.19 <0.001
ALT(u/L) 28.68 +2.99 29.23+2.69 0.0765
AST(u/L) 32.90+2.12 33.40 +2.65 0.0527
LDL-C(mmol/L) 3.24+0.65 3.64+0.58 <0.001
HDL-C(mmol/L) 1.82+0.78 1.94+0.84 0.1740
FPG 5.15+0.79 5.67 +1.53 <0.001
FINS 8.35+4.14 10.74 +6.44 <0.001
HOMA-IR 1.97£1.17 2.80+1.96 <0.001

BMI: IRFTEFEEG SBP: W4ifE; DBP: #79kH; WHR: BUELL:; TC: Mg AHEEE:; TG: 75 =M HVE; ALT: &R
fith; AST: BDEHESNS:; HDL-C: &2 NsE A AEES; LDL-C: (R N5 & A AEEL; FPG: 23S IMHE; FINS: 23R 2,

HOMA-IR: FREZAGTHREL

1.2.4 M) M BgboAml: IS uL PCRy™), #2750
R 020 wLABED) S SR ZR, A Y. A B 1
PEBFNEB, Jb50), 37 Cilt i1, 4 ‘C/K#F15 min
Ll N BV 2. 5% B IR e R (B R AL
LEEYHRIK T 5, BRI BRI R SL(BIO-RAD,
F RN AR5 EAT HE D R 052, il IR AE S R

it # AL Modified Powerstats#/4:(prome
ge) R I AN KL K 2 73 AT 2 A5 4 S Hardy-Wein-
berg VA E A, LMAREA S & AT AR NE. 2
DRI 23 4 A7 Kk DRI A % SR LB vk, P4 i)
2 5 Py A 5, 5 Rk AL IR LG R FH A 56
P<0.05K 2R A gevk 22 X, LB R
SPSS13.04¢ 11 .

2 BR

2.1 EF B ENAFLDAE— A& FTH, AR
W F R AANISAFA LI NAFLDZ AR . 1
A 5 e B2 ARARL, A AT EE 1 (HBMIL,
B . . TG. LDL-C. FPG. FINS.
HOMA-IR /= T i 4H.(P<0.05, £2).

2.2 PEMTAEGI75AFrs1232581742 % % &
Mg 5 NAFLD & HIE X G175AH
rs123258 1740 s K5 DA Y R 5547 KL DA 40 A1 W3R 3
B B2, XA AN IR TEN AFL DAL JO0 i
A, HIEK YGRS A4 4F 5 Hardy-Weinberg
STl 2 H(P>0.05). G175ARIrs1232581 747 s 5k
PR TR 451 6 93 AT {EN AF LD 2H K 6 [ 20 22 [) 329 77
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1 23 456 78 910111213

1 PEMTERGI75AMIIREREDRY. 1: Marker [ ; 2, 5, 9,
11: GGHERTH; 3, 4, 6,7, 10, 13: AAKERITR: 8, 12: GAKLRITH.

1 234567 8910111213

B 2 PEMTERIs12325817i AR SHED R, 1: Marker [ ; 2, 4,
6, 10, 11, 13: AAJERITY: 7, 8, 12: GGHLIRY; 3, 5, 9: GAJEAITL.

7R V2 R (G175A: P = 0.03; rs12325817: P
= 0.00075), T, G175AMNT i A% 55 R AR
SPATENAFLDAL R 2w 70 A2 = 0.002).
rs123258 1747 fiCEEALHE RIS Z /3 A /ENAFLD
Y 2 TP = 0.00025). B Fi T FEAT
EPE R 234, G175 AN f FE DR 1R R S5 A7 5 PRI %6
I3 ARAEA R SN AFLDZH K ok FR 2H e i 25 1
55, Mirs1232581 7407 s 4 PR AR v 5k [R] 240 A 3

258175 NAFLD
FHRMmE A
B AR £ . B
LR THRAE
T RS ok
BMAEKTFR B
&, fizds AT
R &
M PEMT B
HFRA %,
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W@ %R & 3 PEMTEEGI75AMIS1232581 7 B R RS EEMEDH
ABFEAPEMT
AR E S AR
fi AR & AR B A NAFLD4E 7 (%) X468 1 (%)
P g 5 B 09 A g
BB AU, 135 — G175AZ A AA 3(1.9) 2(1.1%)
o VT 4E 69 SR e 4 AG 61(39.1) 43(22.9%)
i, AR GG 92(59.0) 143(76.1%)
L ¥’ = 11.506, P = 0.003
G175AFNER A 67(21.50) 47(12.50%)
G 245(78.50) 329(87.50%)
x*=9.934, P =0.002, OR = 1.914, 95%Cl = 1.273-2.879
rs12325817E KA GG 43(27.6) 97(51.1%)
CG 85(54.5) 79(42.0%)
cc 28(17.9) 13(6.9%)
x>=23.139, P = 0.00075
rs1232581 75\ EH G 171(54.8) 271(72.1%)
C 141(45.2) 105(27.9%)

x*=22.131, P = 0.00025, OR = 2.128, 95%Cl = 1.550-2.922

xR 4 PEMTERArs12325817 B L AT ER B L EERMED T

NAFLD4R 77 (%) NSIBLH 1 (%)
B rs12325817ERAY GG 29(36.3) 46(50.0)
CG 38(47.5) 35(38.0)
cC 13(16.3) 11(12.0)
¥’ =3.322, P =0.190
rs1232581 75 2R G 96(60.0) 127(69.0)
C 64(40.0) 57(31.0)
%’ = 3.055, P = 0.080, OR=1.485, 95%C|=0.952-2.317
oy rs1232581 72 XA GG 20(26.3) 44(45.8)
CG 45(59.2) 43(44.8)
cC 11(14.5) 9(9.4)
x* =7.015, P = 0.030
rs1232581750 2R G 85(55.9) 131(68.2)
C 67(44.1) 61(31.8)

x*=5.501, P = 0.019, OR=1.693, 95%Cl=1.089-2.632

Iy A ENAFLDAL 5 0 B A7 7 38 M 2 e (R
4, P = 0.030), CEAIEFSH/ENAFLDAL 23
R TXTHALP = 0.019), 1T7E B PEFEA L [A]
B R S B DR o3 AT S8 B A Y 3 M2 S (B A
A P =0.190; 2547 3L K P = 0.080).

3 1TiE
KERATIRF PR /R, NAFLD 5 IR TIALHE
PRIV I S DA v I s A AR 2 B AT %
DA, T BATHIRE TR R SE 73X — 5, BMI
FREBINAFLD % & 0 A, 2 Il iR 4R Ar e
NAFLDZ o) FEAH 0] A7 A1 i 5 22 5

Tl Mg 'k HE IEHEL Bk (phosphatidylcholine, PC)
e U A M R T By, PCE kAR bR T

o 20 23 B A 1) CDPAH g % LLAL, I8 H A —
SRR 3 %, RIVIE AR G £ W AN - R B A5 I
(phosphatidylethanolamine N-methyhrans-ferase,
PEMT)fEALH% N % £ W2 (phosphatidylethano-
lamine, PE)F 54k 2E s PCHIE ™S, 247k fr b i
AR ANAS L A IR %, PEMTIE 1 52 8 38 19 15
ik, LR AWy AR S SR AR B R £ n]
SIEAR I PRI 2 IAEA LR AL, [ PEMT &
R IR RAL. BTN AR IR PEM TS PEFAIR,
JEUEE B2 i I HELBG 75 Sl AN A, 85 R AR T 1T 017
JFECOLSREP E MR [ 53 5 A A FO W 5 B,
PEM T ] it 2K (1) 2055 1 /N BUF IR AN i e 8 AT:
TPEMTYE 1, Bl R frh e IR AR, AN g
ARAG W RN T ZE IR -4, R e
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ZRWEAFC. B FPCH RS SNAFLDA
I3 B VIR O, T PEMTX -1 PCFIIEGR 1) 75 BT
B, K5 APEMTZS 5 TNAFLD
R I LIRS

PEMTHEN = EAE IR AL 2 3Rk, B e
AL R AR A s R KR AR
TR AH DG I FE R (1 20A. Song W INRF 7 1
UARTEPEM TN 17547 5540 2 7 8P TEG/A R
H(G175A, 5465G—A, HIVal-Met, NCBI%i ‘5
rs7926)F B IR E e, TR IR IR 1 U B
I 1 B8 2 30% 1T 19 im A6 Al R 1 i s 1k
(T IRV 13 AT AT 9 5 1% % S A s
e Z 47 KM, X P LN 2 S HEAENAFLD &
B RAFAN T IEE NWL745, DongZ % H
A NBEHPEMTIE K G175A 54 5 AR K M g
D PRI 26 (NASH) X REATHE UK IR, G175A
N $5 5% 7 TR B AV K DR A o LU A AR SR S
RIGH#57 % K ENASHIY GRS RS . 2 5t
B FUIE SEAE & = ARG 07 i3 G175 AL,
AR H L RATHIE S R, %A S AL
SE DR B A SN JE R4 5 2 2 R UK /ENAFLD
YR m T IR AL, 15 R s LU T g s
FAH—3, $Em A BE R T Be S i TNAFLD
P 1) Ty I

rs12325817(=744 G/C), A FPEMTIEA
1 B 744bpht, hda Costa" e R B, 24
R PR E B P B 178 % [ C A5 A3 35 [R #5717 4 K
Ji& o 7 T DR R AT, % I8 BNZ SR A R 2
S, LT HED B T4 A TPEMTH B)
T b, AT XS HER R N o, TG
CIRR e, MU )3 375 MEBER 1 e N, 51k
WS MBS, BD PO . FRATT I 5T 45 L]
FER Blrs12325817 5NAFLDK) 5 BAEAE L, H
AELEME I 22 5. L& SRR R PRI 22 e T R S e
PR 2 AT 53 1 v, TR AL A T A M
WE N ICHIPEMTIH 8 IX K. A5
NAFLD [1IAH I 5T v 5 B AT LA IR A
HE— 2 IE .

&2, NAFLD1)5 IR 2%, H i3 2L
PR &5 AE S Tt A% R 35 A FT S, fENAFLD
(1) AL B R e i R b, PEMT RS R4 FH 75
LD TR
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