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Research Progress of Microsomal Epoxy Hydrolase and Related Diseases

CHEN Xixi'?, SUN Yujie’, YANG Yanze?, HUANG Yuhong!*, LYU Chunxiao!"(I.Department of Clinical
Pharmacology, The Second Affiliated Hospital of Tla}’ljl}’l University of Traditional Chinese Medicine, Tianjin 300250, China;
2.Tianjin University of Traditional Chinese Medicine, Tianjin 301617, China)

ABSTRACT: Microsomal epoxy hydrolase(EPHX1) is an evolutionary highly conserved bioconvertase. The genetic code
suggests that it has genetic polymorphism. Therefore, the EPHXI gene has a variety of single nucleotide polymorphism(SNP),
which there are two common SNP(rs/051740 and rs2234922) and lead to changes in enzyme activity. EPHXI also has a wide
range of substrate selectivity in function. It can biologically activate a variety of substrates, such as cholesterol, and participate in
the metabolism of heterologous substances to achieve detoxification. It can also activate the carcinogenicity of polycyclic
aromatic hydrocarbons through catalysisto induce cancer. Therefore, EPHXI gene structure, distribution, polymorphism, and
physiological function are related to multiple human diseases. This article will summarize the key points of EPHXI gene and
related diseases, then provide reference for further research of EPHXI gene.

KEYWORDS: microsomal epoxyhydrolase; gene; SNP; physiological function; disease
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PRIIfE S LR 595994 5 R I 5 IR 57
BEs, DN EPHX] R 2eifi it 5%,
1 ERAFE

N EPHXI(ID:2052)fi F 1 Z YAk (1q42.12)
b, BN, B2 35 kbD, EPHXI
ity 455 NERAEEME AT, HIEMEA S H i
SRR 41AY, f04E Asp226. Glud04 Fl His431M4),
AR EPHX1 1Y —4E(3D)&E H B 45 iR AN B
{HNEC TR RR 2 s T — i U (] I 1 DY 9%
755121 Waterhouse Z£P5E 11 SWISS-MODEL 7£4i#
JERAR T Thr333 B0 B (B 1A). Hop g s
R 2 A (single nucleotide polymorphism, SNP)
FEOCHA E R U, TP RN 2781k,
EPHX1 HEWgntth et n HEA w280, #lm
SNP 152854451 . rs3738047 . rs2234922
rs1051741, HETE N EPHX] RN A £ 5 SNP, H
Ho2 FPECE L, R LU BTSRRI
S HAE AR AE BRI BB 2854 . —Fhh SNP
rs1051740(T>C Tyrll13His), P TIERPIMNLT 3,
B EREARZY 50% (18 S50 B ; 53 —Fh -k SNP
rs2234922(A>G His1394rg), M THMNET 4, T
TS PEBG N T 25% CHRs 45 v A6

EPHX1 BB RENLH 324, BokTi
Uiyt 2l S 5 S A W SR 5 Bl R shF
S e S LA AR I AT DASIK 3 1 R 1 A 4 ek
EPHX1 [JRsh T T ¥4k AT BEAAAE 1 HoAth
PEEEHLE], 1988 AFEH R4 B I AZE EPHX1 M H
AN AR (complementary DNA, ¢cDNA), &
2 H M 5-DNA K i m@#ﬁ@Rmd
Amplification of cDNA Ends, 5’-RACE) /!
%ﬁ%#ﬁﬁ@%——ﬁ?E1%ﬁ¥%1ﬂm%
Ui 3hF E1b(& 1B), UESE EPHX1 #5343
BB LSRR, 1 E1 o 20K 5]
K, Elb AIAE AN IS 37 X5 R & 8
El A FAUAEFRE R 2Rk, il E1b iJa 8 F 76 5L
22 (R A1 I AR A DB 3k o X S IR
(I AF5E % B, GATA-4. C/EBPo-NF/Y . HNF-4a/
CAR/RXR/PSF 41 i 52 & W AR G - 1(PARP-1)
FEAS T EPHX1 A EL B 8 T r95E P&
1C), MXF+ Elb JHsh T sk, Su 0%
L Sp1/Sp3 v £ Al RESZH M E1b Jii 8h Tk 45
) B A
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EPHX1

C/EBPa-NE/Y H2&%

1 AN EPHXI #WFH# 3D %4, £FHE#F El 5 Elb
L ERREMLAS B TFHZTRFIE

A-N EPHX1 JEH K 3D S5k () A UL 4548); B-EPHXT JEH R 3l
F El 5 Elb fuEmEE; C-EPHXI a3 1 W BRF 5
(~80/+20),

Fig. 1 Diagrams of 3D structure of human EPHXI gene,
promoter E1 and E1b position, and nucleotide sequence of
proximal promoter

A-3D structure of human EPHXI gene (quaternary structure of
homologous enzyme); B—EPHXI gene promoter E1 and Elb position

diagram; C-nucleotide sequence of EPHXI proximal promoter
(—80/+20).

2 o
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HA R AN R, H kKA L 2 2k
PE, IAE F AR BT RS2 v n R ) 3R
TR TG PR BT, T 7R LG A A Y gl 2 by
DVARKF- 3Rk o oAb, TEfFE A, EPHXI
() Z ikt P 20 B 28 RN R AT I 25 5 il 7
JERE, EPHXT TERFARME RS eak, {HAED Jo g
Jt Hp LIRS 223k
3 FFi®
3.1 AFiTRE

i T EPHX1 fEANKNGM T2, Yo TE)

R E IR P22 2021 4F 12 H 55 38 #4523



Z WY . EPHXT 5ot 1970 45 G Tk
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FOATIREE E, FENMAET, EPHX1 25724 M
TR, BLHE PR R A ) 3 T RN S R Y
HesEH . EPHX1 38w LA 2 Py i B i 1R
ALY, Ay B AR Wi M 3R AR 7
fik (epoxy fatty acid, EpFA)!2, Jf-l it EpFA,
FE 20 LRSS 1 DG B A 3 % P R P DG AR AE 1),

A BT & I EPHX 1 A] LU 3k 3815 JFF 200 f (4 £ K i
PE % 35 /K 5L °F W N T B (smooth  endoplasmic
reticulum, SER)%E i R 48 K A 5 AH 712 ) 40 g
s, 535 EPHX1 W] LML ER EAb K i,
Hop A B AR s P RN A e K s PR A
Mt , NI AHEHOCHER) i B 2N RE . TRl EPHX1 J2&
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Fig. 2 EPHXI participates in metabolism in the body

3.2 PRI 1) 5 el

454 EPHX1 AERRYIRE, ARl s2m & Bk
PRI JE EPHX 1 16 P 1) 555 A A BB T RE N 5
PEIRAH S O FE I R 2R US1, EPHX [R5 s A4 A 1Y)
2 S K CHUAE S R v ) D e 5 R 8 1 kA=
RIEEYIR XK . Wong 45 VI ik $iE s EPHXT A
FUAE TR PR 95 XURS: R RV, 1 5 Bhaskar 26017
UESEHENT 151051740 F 152234922 SNP [ EPHX1
B 335 A U 255 37 5 DR 5 Y10 A S =2 ) A A I 35
B, Kim Z508I7E EPHX1 151051740 Y rs2234922
SNP IR [ 1 323835 T WL E2 2 b 244 i
MRS, E—2UESE T . SR arss & 8L,
X 2 i EPHX1 SNP FEHE MR 1Y TN 1y ist i A
IR AR PR RO, $2%8 Chen %520
K EPHX1 Fr 545 & 354226 H (hepatitis B
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2-48 4 DU P9k H 9 (2-arachidonic glycerol, 2-AG)
RN A8 A2 DU A R (arachidonic acid, AA)FITH M,
ERTEERRENE B EERERZEER.
Bosetti Z52BHANIFES AA T LABERINAA G . 5%
AL A4 i {6, 3 P450(cytochrome P450, CYP450)
E—2 R B R YE R R R, RS
RAE . MAEE TR . MU . AR R A
A PR P AR AN 56 . Shin 7 I REZR N AT 1Y
/NERR & B EPHX L 14 35 PRI il 5 s R AR 2 fi
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ORI PRI 5T I8 B, EPHX1 A7 B F3HAE —
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W, XATRES T ITE 5 RS I a7
kO I ARSI ARAE
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AR BRI TR AT, Qi EPHXT A LIRS
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I VA5G IR AT PRSI (R Bl 71 2 T 8K T ) B 24 K
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Can NG Y4 Hr EPHXT JE IR 22 254 5 Baf A< v
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e I TR BORE PR P AH DG Y BRI R A R XU
Devyatkin 252758 15 438 OXY'S KBRS TS S 4H 751
BoE, ZW EPHXI S A K, Wk
EPHXI L F] RE5 P 22 B 47 M 52 i RS A 5 5 A
o BEHIBAAK EPHXT 45 ] REEHF53 5 1R b
ZIRATHEPN Z [ G R I FE R 2 —, DL 3,

Hamls ROF 545 4, EPHX1 A4 D aE Xt
25 JR T A DL S i K . R S P P
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JEINZ%Y) . El-Sherbeni 528HAN CBZ J& EPHX1
e Z— . Daci SFha s 4G CBZ i3 vk B i 0
EPHX1 751051740 F1 52234922 W[ fgf¥ i EPHX1
REHEPERIMIE CBZ JKF-o EPHX1 rs1051740 233
Wi CBZ ML ARG ROR 5 152234922 ilid
8o ) 5 A 0 R S P - R B PP 3R
% b & (carbamazepine-diol/carbamazepine-epoxy
ratio, CBZD:CBZE)}4 i, i - 5 Py -F-A L >0,
PAWFEUESE T EPHXT YT CBZ WIZ5sh=#
R R BB, A7 B TG A 1ML
BT
5 JBIE
51 AHIike

EPHX1 7Ef S80S Y P AR, 2
78T EPHX1 TEHEAE K& e AT —E IS TE/EN
EPHX1 WAL IRl (Y, — 5 1 o] LA 1T
Z HA BT EMBUEMERIL S Y, plnZs . &
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TEVRN, CYP450 Jeis m B Rt a k) ——2
75 %2 (polycyclic aromatic hydrocarbons, PAH)7K
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R, RIGWIFE 1 EPHX]1 A B Bel/5Fu 4HEHY
PRSP 2P, AT AR Ay et JH i A0 3 I PR S 198
24§05 . Akatsuka SR BLILAS SNP T4 5 £ Fif
PRI FIIERAE I B AT G, filanis &5 K B1 AH
A . 2R N B S R HCV AH OG- 41 i
I o Yamashita 55231k SU7E T 40 0TI 9 EPHX
X AR R iz PR AR, ELREH R R Y5 g
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522 FLIME  FLERIEJE Lotk DL i
Z—B8 EPHXI1 ik B4 185 LIRS % L2 i
A, E AT R M 4144 EPHX )
TR G R LB E UG WECR, 2L
T EPHX1 7EJEAE & ERUR JEH I EEE: . Coller
UL EPHX1 28 1 7E FL I S50k i vh 3
ik, /R T EPHX1 53X SERAE AT AE AL 2 A O
PE, it 200 245 EPHX1 S b i /e
FH R s i B2 2 A S ST, A T EPHXI
SRS 5 590 By BRE A SC B R U2 WFgT R,
EPHX1 Z#f SNP HUAE7E 7] GBS fin i LAY 1 X
Ko [RFRSET EPHXI 7EAMIRREZ KN H AR,
B2 E IR EPHXT SR ) 2250 5 00 S8 1 &
BLHI A SE B8, Meta 43 #7121 % 3 EPHX1 SNP
rs1051740 SFMIEZ AKX R % Y] . Sun FFBUIE
SET EPHX1 2R FATE 89% H FL A8 £ g 41 41
Fik, HERSBEFG AR B,

5.2.3 Mg A b A UL e
— o REEIRIE | LT Ot il RS 15 AN 2%
2, Bl REE . BuEw R, EENEE
PEAE SRR AT BERE MR 8 Y & A2 & e 2S), Taha %0
TERBE T AMAEERN T AR A&, EPHXI 3K
1 5 (Tyr113His) FIPLE (His 139A4rg) 5 v 3 P A T
ANBPUARE, 5 ALY LB (superoxide
dismutase, SOD). i % 1k & fifi(catalase, CAT).
2 e H KIS B AL ¥ i (glutathione  peroxidase, GPx)
AAE K B OWE 40 M K AE & [ -2(macrophage
inflammatory protein-2, MIP-2)BAH, TR A
B Tyrll3His 18 IEFEAE EPHX BTG, (il
ST E 1) BB S US), Fathy 28O 9% & B A 55
THHRLHR 55 P58 v HAEAT Tyr113His 18 550 L K T
AR TR B RS . — 0%t 51051740
SNP #17H) meta ZMHTHE I, 1% SNP FEME YA
T HP R XURSE 3G, 78 LR A R A Gk
5 — meta MO LI, 151051740 SNP Z545f
FHE PR S YN BB s RS2 B R . PRI, A S A
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&G faR N Z; B rs1051740(Tyr113His)
ZAMEW S S5 EE &R R B YIP), Qian 4%
KW, BARCKELS AmENNEZ N EPHXI
Tyrl13His F| EPHX1 His139Arg 25751 5 2 A 4
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Liu % B2 5F meta 4> 8745 1, EPHXI
Tyrl13His 2 35 ¥ 5 8k W 45 15 W i (sporadic
colorectal cancer, SCRC)X [T, 1Mi EPHXI
His1394rg 27565 SCRC H ik KU PR AR G o
Fernandes £ % ¥ EPHXI Tyrll3His #1 EPHXI
His139A4rg 27515 SCRC WK JEE; H T84
B Z S5, Fernandes #F— 058 & ¥ EPHXI
14 2 DR 22 285 P o) 98 R XU, 149 52 wie) PALAE 98 N b i
5o HTWEEHIARRI R AL . 98 AR
J LR BT T o . B RO fT F1 I ST A o T g
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6 Hit&Em

EPHX1 MY 28 REBOLAE NRA L R
RIRE SN, FrBR AR B L, AT
A BRI JE T EPHX Rk, B b
KM EPHX1 ik, WA, 2 B IRIE
JB % R AU Y EPHXT SNP 151051740, W) 5%
At EPHX1 7EA-FE A= P Af vt & $5 EBE
YEH: EPHX1 7EBREZRME ik, 760 &8l
AR IR, [ OR A 20 B A 2 i R4S TP Y
SEAL RN EPHXT rs1051740 Fl 152234922 SNP
IR, ARG R AR TR R E I A
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HIE MO IR B HPUEER, ARk, ik
PRI 20 2 B 0 5 WA ff 1 5 DR 22 2 e A bR o 22
S, Lin SIS e 9 rb [ DU R
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TR Wl ) 2 e S R PR BE DA OG, 5
EPHX1 mRNA FIE 115K FET63, Yan 2501,
Wil Z 8 RN IG I LR, & B
EPHX1(rs1051740) 7] RESHE M/ INIG IS 22 LAY XURS:
7 Wit

EPHX1 J& T o/B /KT SR KIE, FH 2
S K fi# T (epoxyhydrolase, EHs)ZE % Y 4 —
1o EHs G 5 MR BRI 2 A AR5 e A
N BRI L, Hh R EAR 2 NMEHE
EPHX1(mEH) 1 EPHX2(sEH), fift XGH &3 T 5
Hh 2 FRIREUK A EPHX3 #1 EPHX4.EPHX1 /4
EHs EZA A ZMIIRE, FEA T AYnE
YAk, DR A0 A RN 4R PN ST A ke G B
Mo EPHXI HEHRE Z2RENR], ZAEH KRB
KPR Z i oiae2: 7%, RUIAARLE EPHX1 1R
WA R RE ) L AT REAEAEAR K X, XPE e
PHA P2 HAT VA R o s R I R i 5 A
ZISBIRAHEH) SNP N rs2234922(His139A4rg)
H rs1051740(Tyr113His), W 1,

&1 ¥4 EPHXI-SNP #F % 7 [
Tab. 1 Research direction of EPHX1-SNP in recent years

. 5%
iEawa| Sk

SNP rs1051740 (T>C Tyr113His)
751051740 S0 S PG5 H MR ACERR S5 Rias vkt [32]
rs1051740 I K EPHX1 BEiE L, Sohnifiigsiae  [15]

i EB G R
rs1051740 W2 iXH 2, BT IHEIRE A b B IE e x [43]
(AT
751051740 SNP 75 Y TR v il 88 XU BS: 184 i [44]
rs1051740 SNP XAV P A 5 Jiliig (4 52 i 5k [28]
rs1051740 Sk VESS B i AR 6% [47]

rs1051740 5 2 BORE R FN P 2 R ARPTRF B RS [1]
P S
rs1051740 FI RESHGI/ING 5 22 LAY RURS: [53]
SNP rs2234922 (A4>G His139Arg)
152234922 BTN TG MR 3K R S PEF- R/ R EPE- [32]
PR LR

752234922 5% S5 B 95 B RS BRI A O [47]
SNP rs1051740 (T>C Tyr113His)5 152234922 (A>G His139Arg)

rs1051740 F1 rs2234922 SNP 1§ EPHX1 fii% ¥ [17]

rs1051740 5% rs2234922 SNP JFF P 2R gtk As [18]

rs1051740 5% rs2234922 SNP SR 9 N fe ik [19]
L EE

rs1051740 T rs2234922 SNP A figs i EPHX1 FE&HEA  [31]
IR NETIEY/ S

rs1051740 F rs2234922 SNP WREFC WA 25 T AR [42]
SOD. CAT. GPx J% MIP-2

rs 1051740 F rs2234922 545 1 H I B K X R Y] [41]

rs1051740 F1 52234922 WML BE D) BUR PESS Bl [46]

rs1051740 F 12234922 S VRS s Hom XU 66 [48]

rs1051740 T rs2234922 W FER R H ALK TFHET  [49]
HA Jif 4 AL R
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