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Abstract

BACKGROUND

Gastroesophageal reflux disease (GERD) is a chronic,
progressive condition, and its prevalence is increasing
worldwide. The risk factors for GERD are complex and
the pathogenesis of GERD has not been fully elucidated.
As acid-suppressive drugs, proton pump inhibitors
(PPIs) are commonly used to treat GERD; after being
metabolized by CYP2C19 in the human liver, the blood
concentration of PPIs gradually decreases. Previous
studies have shown that CYP2C19 gene polymorphism
leads to considerable individual differences of PPIs in
terms of metabolic rate and efficacy.

AlmM

To identify potential variations in CYP2C19 promoter
from patients (normal metabolizers, NMs, *1/*1) with
GERD, verify the activity of promoter with variations
in HEK 293T, and analyze the correlation between
variations in CYP2C19 promoter and PPI treatment effect
for GERD in the Chinese population.

METHODS

A total of 163 patients with sporadic GERD were
collected. After diagnostic treatment with PPIs, the
symptom score decreased by 50%, but the symptoms did
not completely disappear in the study group (n = 82).
In the control group (1 = 81), the symptoms completely
disappeared after treatment. The CYP2C19 genotype of
all patients was detected as *1/*1. The PCR and Sanger
sequencing were used to identify variations in the

2020-12-28 | Volume 28 | Issue 24 |
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CYP2C19 promoter. The luciferase activities of pGL3
basic-CYP2C19 promoters with or without variation
were detected by dual-luciferase assay.

RESULTS

Three novel heterozygous variations were identified in
the CYP2C19 gene promoters isolated from three NM
patients with GERD: g.94761364 T>A, g.94762112 T>A,
and g.94762514 G>T. Compared to the wild type, the
transcriptional activity of the CYP2C19 promoter with
£.94761364 T>A was significantly increased (P = 0.034).

CONCLUSION

The transcriptional activity of the CYP2C19 promoter
is significantly increased in the presence of g.94761364
T>A, which may further affect the metabolism and
blood concentration of PPIs. This finding provides a
new insight for the medication and treatment of GERD
patients in the Chinese population.

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.
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Citation: Wang JL, Nan SS, Wang BQ, Wang C, Li ZX, Dou GX,
Sun GB. Functional genetic variations of CYP2C19 promoter from
patients with gastroesophageal reflux disease. Shijie Huaren
Xiaohua Zazhi 2020; 28(24): 1229-1234

URL: https:/ /www.wjgnet.com/1009-3079/ full/v28/i24/1229.htm
DOL: https:/ / dx.doi.org/10.11569/wcjd.v28.i24.1229

i 2
45 =
=5

H & R J%(gastroesophageal reflux disease, GERD)
A—FIRHRR, AL RFEAERTECEAANZ LAY
. Ji-F % 47 7 (proton pump inhibitors, PPIs) £ %
B 24, s R LF A T %97 GERD, ZAF kP
CYP2CI9R /G, o 25 R A AT AR, AT e BT &
EPCYPICI9A R % B HPPIsEAMEF, F
F I Fe h A @ AMK E 5K, FrRIT AL

=/:4

i ik B AR A (¥1/*1) 8 GERD B HCYP2CI9L
BT R EF, S m KT e A A R R B
HF e Feh, R AHHCYP2CI9EHF R 24k
% 5 GERD4PPIs 4 77 2R 4948 5 1.

Tk

MIENEE G T WA EGERD & 4 4 16341, 5216
B H % PPIsT WG IT B, S KA S HAK>50%,
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*1/%1. #] JAPCRY ¥4 5F 25 &-Sangeri /7 fm it N4 % %
CYP2C19B % -F R ey A B & F; HCYP2C19& 3T
B (B AR FA) % ZpGL3 basic# ik, 454
HEK 293T#afie,, 18 i WA b Z Bk K A & 4%, A
KA EFA BT Tm.

ZE

FEAMAEIN EF R EGERDEFCYP2CI9%
BT P o R EILT 3N LA L 5T 2.94761364
T>A, g.94762112 T>A, g.94762514 G>T; 5% A 48
v, #42.94761364 T>A X F49CYP2C198 %) T 49 4%
FEMZEITHEP=0.034).

it

% H4%.8.8.94761364 T>A1E4FCYP2C198 3 T 4 %
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Ao 25K B, E—R Iy 7 BAFE T GERD & 49l
IR By Feie Iy Pk T # 8 B3k
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B &4 )it i (gastroesophageal reflux disease, GERD)/&
— P LR T AL R G, EERIUNE N
W SO 51 R P AERE R B R E. T 444E, GERD
BRI SR A T R R N 2 BT 3R, — Tt T 4Bk
FEl N GERD AR 1 R GE M R 43 M S, 636 R R
918.1%-27.8%, KKIH8.8%-25.9%, % 1V2.5%-7.8%, T4
8.7%-33.1%, L ARFII11.6%, H53523.0%". Fe = K _EiH
PERER T LR 112302 IGERD &3 (513%™
GERDMZ I E BT LiHtbiE Nk . &
EEAPENE . 24 h pH-FHHT 4. GERD 4L 7Y
R AR ety, WAEA IR A, Bl T
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HMESE, INAT AR B AMEIR A . R, B L R
R FRESE, H IR RO IRRE R 2% . THA
B, JEILIES A . Barrettf & A E". GERDIY
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LGN TN Ty o e .87 NS 2 7 = SN oY SN ©
Wy MR SERIFRARE,

J5 T2 40157 (proton pump inhibitors, PPIs)S2 Il A&
AT GERDIGIT I R EZ W), HrpBERmE, 2R
M, PEFER AR — AP PLs, L H] 5 AE E 5
BRI T = K EMRAEH, &R CYP2C19fC
Ji, 253 B i B AN, BRAERT SR B, CYP2C193%
K EA & EZ AN, CRIE 25 AL H R 2 51
(single nucleotide polymorphisms, SNPs)'". CYP2C19%
A 22 251 5 29 RE T ARG, 2 35 52 PP sl 36
EAVAL NN~ VA L SO 255 O AL S I 1 011 R Y 2SR L
TR o LR 254 (K7 RoR e e cyp2ct 9
R oy BRI i3, HPPIsHI 280 11 = U 50K,
HEMIRAM T GERDIEIT™. i E AR P CYP2C1 9%,
[R 22 &AL S E A FE*2 (G681A). *3 (G636A), X
PIANFRARAL A F] S ECY P2C 1B M PR, WA 28
AR B A DA+ 1 587, $2 B2 WA ) )1 R E, A
[77) 5 DT R 06F 87 18] A 431 288 28 43l Ay TE S AR AL (F 1/ 15
normal metabolizers, NMs), H[E{CHIRI(*¥1/%2, *1/%3;
intermediate metabolizers, IMs), P2 HI(*2/%2, *2/*3,
*3/%3; poor metabolizers, PMs)"". {HZ7EIRAR b, Fedl 1k
PR IEH AU BIGERD B, LPPIsiZItEIGIT a2k
AN, Ut B AT BRI AT HoAth PR 3 R AR .

FEDR 8 3l 1 X A2 4 i) 2 R 3 ik 1) B LA 5 o A
CYP2C19JA 37 XA R A FE R AR 53¢, W) B S i 2k PR 36
1K, BEI R HAE Y DhRe. FEABEFL, T4 PR 1E
HRMWEGERDEZCYP2CI IR 3 8 1 X [P AR AR
5, FEAELH MK IR R R R AR S CYP2C 193 Bl 1 DI
sz, B HrCYP2C19)a 3l 1 X eSS 5 GERD
BFZPPIRIT BURKIAHIHNE, Arh E AT GERD &
F G R 25 R0 T AL 17 3 i .

1 SRIRSE

1.1 M WA 5 WHE2019-01/2020-06 K% 5 167 Y
2 B 24 hE B pH-FAPTIR M2 UL EGERD &
HAM636, 4 BER M2 REFIRIRTT2 wk, &8O
AR ™ F LT SRR IE Sy, o szib 4 B E 4 PPIsie
Witk iR 9T I5, SRR 5 FRAG>50%, RER A TE4TH K@ =
82); X HEZH A VT ISR TE 2V Kem = 81). Al B
CYP2CI9FERBIZ RGN y*1/%1, FRIL B MR
TR BT ULIC. A7 B8/ (MR EE) 1R
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T, 2R oD R B ASRAR B kv, BT
S SRR [F)
1.2 7 DNAF I o #r S 2 R A8 S i e 4% R
BloodZo il & (A 4 s A M RHE A IR A 7] ) 3
FERAE, A SRR AT A1 JE I Jpk 2 2 H 4 A 5 TR 40
DNA. Z#%NCBIH W AKRCYP2CI 95N ¥ 5| (NCBI,
NC 000010.11), BiFPCREY), ¥ HCYP2CI93ER 5
BT X (1665bp); PCRI=MIZABI 37303 K] /3 M AT
Sangerill [543 A1 H: i 126 5L R AR 5. S8 A0 51407
YITER 1.
1.3 fm A% J Fo R A B R R WA HCYP2CT9
B R Bl B AR R /AR S ) o e 30w KRR ER
R 15 JE R AR pGL3 basic, H-53 5l % JHEK 293 T4H fid;
VENNZ TRL, RIBHEE R IR BN E A pRL-TK ]
AT LR Y. AP EE Y48 b, FIR AU R RN S
BRI & (A 2 NG BB A IR A 7)) #RAE
W B, ARSI K HURRIE W 708 e R I A
GeihFAbTE LI E (5 K O R O AR B
DL 5L 2R WG IR 98 6 ME, 15 B A X 5 6 AE R J
CYP2CI19E: N3 81 B s iE Pk, BITA IR S50 35457
HEAT3UR. B K AERC N AS S AT AL B4 4T, PIE/N
T0.058 N HHA Geil 2 7 X

2 B8

2.1 3AHTRG AR B T AR I A FT 3451 5256 2H GERD
BHECYP2CIIFER (*1/* 1) J5 31 5 51 v 4 391l s 25 91
RILT 3N R B2 5%, 294761364 T>A, g.94762112
T>AR 894762514 G>T, Sangerill i & 4n &1 fiow; %f
R AR 984T R BFE DR A8 5. 26NCBI dbSNPAIPubMed%{
P EAE 2R X, X 3N R A S 3y oK e RO I

2.2 MR FHARE AR AR A T FLCYP2C19/5 3]
T DX 3 35 DR A S 0 L SR v P R S e, AT TG
T RIEHAApGL3 basic-CYP2C19J5 5 F (B AR/ AF 7
), 5 NS ORI pRL-TK 737 3L 4 YL B HEK 293 T4
w1, 48 hJE ar I L' 2R R AE N 2 G AE, 4351 pGL3-
basic (0.31); pGL3-CYP2C19 (4.21); pGL3-94761364A
(4.47); pGL3-94762112A (3.97); pGL3-94762514T (3.89),
TP CYP2C19J5 3l 1 I d it 45 R an B2 xR,
Hor B AR S (I CYP2C 193 B s P35 52 B g, H
Hir94761364A% A AUICYP2C19/E 3+, HE A4
RUFAEL, Hos M B T (P = 0.034).

3 18
GERDJ&—Fh 2 R R, RMPLHIE 24, Bt il
NP AR PR R A PR R B AR PR FARAG, 33t 5 T
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& 1 FFPCRFISangerNIFEHIS |51

SRR =27

KE(bp)

F: 5>~AGACACCATGTTCTTGGCTACAG-3’
R: 5>-CTCCTCTTGTTAAGACAACCGT-3’
SF1: 5>~ACTGAATCACGAAATACTGAACCA-3’
SR1: 5>-CTCCTGGTCTCCTCCAGACA-3’
SF2: 5>~-GACCAGGAGGTCAAGAAGCC-3
SR2: 5>~ACACCTTTACCATTTAACCCCCT-3”
SF3: B’-AGGGGGTTAAATGGTAAAGGTGT-3’
SR3: 5>~AGCACAAGGACCACAAAAGGA-3’

CYP2C19 promoter

Sanger sequencing

1665

693

516

658
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