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H#E NCBI L CYP2C19*2 Al CYP2C19*3 [ L
NG R, Bt 2 X5 AN TR AT
1% . CYP2C19%2: 5' Biotin-CTTGGCATATTGTATCT
ATACCTTT 3' #1 3' TAAACATCCGTAGTAAACA
CAAAAC 5'; CYP2C19*3: 5' Biotin-CACCCTGTGA
TCCCACTTTC 3' 1 3' TATTCACCCCATGGCTG
TCT 5'; B 5% R 5' BiotinnrACATCCTCTAAA
TGATGTGAGACCATGCGGAGCCCCTCCACG 3'.
PR 1 B4 DNA 5.0 pl R4 B,

TN CYP2C19%2 L3iE514 10 pmol/ul. RS54
3.3 pmol/ul % 1.0 ul, Taq B (2.5 U/uD) 1.0 pl,

10 x buffer 2.5 ul, dNTP (£ 2.5 mmol/L) 2.5 ul,

MA/K 12 pl, ROV SRR 25 plo 7H5E 2 M
etk DNA 5.0 pl fERP B, A
CYP2C19*3 EJiE514) (10 pmol/ulD. R4
(3.3 pmol/ul) % 1.0 ul, Taq B (2.5 U/ul) 1.0 ul,
10 x buffer 2.5 pl, dNTP (£ 2.5 mmol/L) 2.5 ul,

MZEK 12 ul, RV ST 25 ple PCR V4
H: 50 °C 5min; 94 ‘C 5 min; 94 'C 25s, 48 C
40s, 72 °C 30s, 35 MEH; 72 °C 5 min; PCR ™~
Y 4°C RAF.
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CYP2C19*2 F1 CYP2C19*3 ({54115 BBt Hixt
PREF AT —AN i EL . CYP2C19*2 ™ 681A {7 fi:
5' NH,~(T);4 ATTATTTCCCAGGAACCCAT 3'; 681G
f745: 5" NH,-(T);6 ATTATTTCCCGGGAACCC 3';

CYP2C19*3 1 636G fi7xi: 5' NHp-(T);s ACCCC
CTGGATCCAGGTA 3'; 636A {7 f: 5" NHy-(T)i6
ACCCCCTGAATCCAGGTAAG 3'; sl 5
NH,-(T);6 AATCTCACATCATCCAGAGGATGT 3's

K GSM-417 AW S AR LT B
M RBEEAT, WK 1 Fos, e Lt

TR

000DODODORRY
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00002ODDD

000333300
O: FEHRE: ©: 636G HE: @: 636A #REH: @: 681G it @:
681A HEF
@: Quality control probe; @: 636G probe; @: 636A probe; @: 681G
probe; @: 681A probe

1 CYP2C19 it A A S AR o A7

Figure 1 Distribution of the probes on chip
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GF B T = IR R e, B ORAT .
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1.2.4.1 S KD R B - 38 B I 36k s A
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J 50 ng/ul, BEATELEERR:. HEENRE DNA
BT PCR ¥ 3585 44, LS 3 oA
48 RIS IE R BRIk DNA SO K H PR

1.2.4.2 S RNERE: & 6 # CYP2CI9
FEN R E A 50 ng/pl FENZH DNA, 43534 T

RN S SRR

Table 1 Hybridization system and amplification reaction program

LR (A« KA AL (uD I 18] Cmin) TR AL WA (T
Step Position Reagent Volume (ul) Time (min) Sampling Temperature ('C)

1 A WiZLAZH Prehybridization solution 1200 5 1 42

2 B FAT RN Hybridization solution 200 30 1 42

3 C Ve 1 Washing liquor 1 800 6 2 42

4 D VB 2 Washing liquor 2 1600 5 2 28

5 E PR Antibody solution 200 20 1 28

6 D Ve 2 Washing liquor 2 / 5 2 28

7 F Ve 3 Washing liquor 3 400 3 1 28

8 G B Developing solution 200 20 1 42

9 A TiZ4AZW  Prehybridization solution / 2 2 28
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PCR #8455 2448
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00009000000

@

B 2 CYP2C19 WEMIELPIEAMMEAR (A: CYP2C19 JE[A *1/%1 B; B: CYP2C19 JE[A *2/*2 /4; C: CYP2CI9 JE
*3/%3 A1, D: CYP2C19 ZE[A *1/+2 #; E: CYP2C19 FE[ *1/*3 #; F: CYP2C19 FEK *2/+3 #I)

Figure 2 Hybridization results for CYP2C19 gene chip (A: CYP2C19 *1/*1 genotype; B: CYP2C19 *2/*2 genotype; C: CYP2C19
*3/*3 genotype; D: CYP2C19 *1/*2 genotype; E: CYP2C19 *1/*3 genotype: F: CYP2C19 *2/*3 genotype)

00000000
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00000000
00000 Q0O

F 2 PRI AR

Table 2 Results of method comparison study

FeA CYP2C19 JEREIA! A PRI A2 W APAE N K (%) WPRSRE SUFER EME (%
CYP2C19 genotype Samples of gene chip  Results of gene chip  Recall factor (%) ey — B Accuracy rate (%)
Validness CoincSidence
*1/%1 388 387 99.74 387 387 100
*2/%2 89 89 100 89 89 100
*3/%3 7 7 100 7 7 100
*1/%2 444 441 99.32 441 439 99.54
*1/*3 52 52 100 52 52 100
*2/*3 28 28 100 28 27 96.42
TG R T RO 27 16 59.26 0 0
Unknown (Sequencing failure)
&t Total 1035 1020 98.55 1004 1001 99.70
3 itig PEREASE AT AR 10 T b Ab 2 R ).

AT I 8 T R DR R 2 R B R
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OO AT -
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[k MR
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FEWEDURE M BT R B BER AR T, SRR —
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Pieo SEHE L, (OBEE T IR A AT A

SR FERAL L, 6 0 TR SR AN JE 2 AR ARG
2l AP 1 h Mg, X i A
P A ) SR

AR RS FERE g et b, AR
EF e AR R A b, BREF 5" s AT R B
HARIEBREE 54 47 W A8 S N 78 931 98/ I
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5~25 SRIGE AR .
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e B S NS Be R I R AW TT S S R
FEARNIE AT o

&% 30k

[1] Promyslov MSh, Kapytovskaia IN. Several methodolic features of
determining cerebral gamma-aminobutyric acid. Vopr Med Khim,
1977(1):139-141.

[2] Kim IJ, Kang HC, Park JH, et al. RET oligonucleotide microarray for
the detection of RET mutations in multiple endocrine neoplasia type 2
syndromes. Clin Cancer Res, 2002, 8(2):457-463.

[3] Debouck C, Goodfellow PN. DNA microarrays in drug discovery and
development. Nat Genet, 1999, 21(1 Suppl):48-50.

[4] ZhouJ, Lii H, Kang XX. The genetic polymorphisms of CYP2D6 and
CYP2C19 and personalized therapy. Chin Med Biotechnol, 2009,
4(4):299-302. (in Chinese)

JfE, BT, HEERAE. 254)/C5EE CYP2D6 il CYP2C19 (LK 2
AR, HIEE 2 ADEIR, 2009, 4(4):299-302.

[5] Wang Q, Du YM, Zhang GJ, et al. Methodology comparison between
pyrosequencing and Sanger sequencing assay in detecting
CYP2C19*17 polymorphism. Chin Med Biotechnol, 2014, 9(3):222-
224. (in Chinese)

Eile, HvAE, KEZE, & ERERNTIAS Sanger FIERI
CYP2C19%17 FEIH 2 APk U5 ik 27w HURTTT. b [ B2 25 AR MR,
2014, 9(3):222-224.

[6] de Morais SM, Wilkinson GR, Blaisdell J, et al. The major genetic
defect responsible for the polymorphism of S-mephenytoin
metabolism in humans. J Biol Chem, 1994, 269(22):15419-15422.

[71 de Morais SM, Wilkinson GR, Blaisdell J, et al. Identification of a
new genetic defect responsible for the polymorphism of
(S)-mephenytoin metabolism in Japanese. Molecular Pharmacol, 1994,
46(4):594-598.

[8] Liu Q, Dang DS, Chen YF, et al. The influence of omeprazole on
platelet inhibition of clopidogrel in various CYP2C19 mutant alleles.
Genet Test Mol Biomarkers, 2012, 16(11):1293-1297.

[91 Liu Y, Liu N, Li W, et al. Relationship of CYP2C19*2 and
CYP2C19*3 gene polymorphism with clopidogrel response variability
and recurrent cardiovascular events in Chinese patients undergoing
percutaneous coronary intervention. Pharmacology, 2013, 91(3-4):
165-172.

[10] Lozano-Ortiz R, Marin-Lacasa R, Pascual-Garcia A, et al. Therapeutic
monitoring of escitalopram by dexamethasone suppression test. Actas
Esp Psiquiatr, 2012, 40(5):275-280.

Study of colorful gene chip for CYP2C19 genotyping

XING Jun-fen, WANG Tao, ZHANG Ying, ZHU Bin

[ Abstract]

Objective Gene microarray as a new kind of genetic diagnosis technology has been applied in clinical examination. Currently,
probe-target hybridization is usually detected and quantified by detection of fluorophore with several shortages, such as raw materials,
expensive testing equipment and unstable detection signal. Here, we try to build a method detected by coloration for quickly

detecting the genotypes of CYP2C19.

Methods Genomic DNA is extracted from peripheral blood samples anticoagulated with EDTA. The DNA fractions were amplified
by PCR and hybridized with the probes of CYP2C19*2 and CYP2C19*3 mutant alleles on the CYP2C19 gene chip on 43 “C. After
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washing and developing the gene chip, the hybridization results were observed through gene chip scanning machine with

Arraydoctor2.0 software.

Results The detection limit of CYP2C19 colorful gene chip is 20 ng genomic DNA; Negative control groups which is hybridized
with equal concentration of Salmon sperm DNA show no bands; The measurement of samples of*2/*2,*1/*3 genotype alleles are
repeated 10 times and the results are also consistent. Triglyceride, cholesterol, bilirubin and hemolysis which are contained in blood
samples have no influence to the results. 1000 clinical samples were detected by clinical laboratory from three hospitals. The

detection results from gene chip were same as sequencing results.

Conclusion Our study provides a technological meaning for clinical application using high-throughput gene detection related to

personalized medicine.

[Key words] Microchip analytical procedures; Polymorphism, single nucleotide; Genotyping techniques; CYP2C19
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BRI B AR D 2> SR AT L R e il P B D IR K R AT R SRS E AR R i AT 45
T 2014 E SN TAE, AT 2015 ETAEVHR, RIS T HEr TAREAER ) 8. b RWIFERL 5K 40 T 24 [
FXF Iy SRR B L5 68 0p SOOI B TARSR Y T 20K, 0 HSr s AR i T 70 SCHUA I 25 8 B — Sk i, 5
SRS KT FATA AR T Oh e 5 B BEAR G AT %70 SCHUR IR A5 IS BE AL o A5 24 20 SEHURARER s O LA BOR 2 23 VE Al
FAEZE AN T AR AGRIIT, BOL PSS A, T RIE 27 BOREE, R 481 S A A 22 BRI AL 27 B
K TSR B 24 2 W B 5 T TARLR 4, 2500 SCHUAPR AL T A 2 AEIHR I B, A5 0 SHU AR P2 (1) T
PRI T A 5, BRI RS BA A AT AT LUK o i BEORF S R D BESE T T o IR AR BB T %50
SCHURRITRIBC AR, WA T o3 SCHUR T BEAN G0 SCHLR B — 2D I RSB, D b AP IR 5 2 03« BURF AT M B8 S it

I e P R B 2 KO 20 SCHUR B T 30 R HAR AR 2K Ot SOV BE: 20 SCHURI NORS i B 5 8 i, v R AT
BE AR AR RS 22 5 1 MU BREAT 073, AT I AU i RS bt e SNV S Ih S UIR R, MBI = AN, —
BH AR, B . mRNE TSR, U7 SEARSIT R IR SR AT, AL ERERE) . BRI
WANIM R AT LS. @TTRAT L A, HEE QU 2 SOV 8D S IS S BURIR ST, 1A R T T @ SRR,
FEHARCIH . TTRAREACE B TAR, O AR S I 2 AR, O it USRS A T3 R IR . OB URIT
R J, SN HERE L R 7 SCHURIAE VAU AR S, 780 R L X BMEI ), & ESETFME G, kA
TATIE ARG N S Al AT ST G RSN AE YRR AR RIS, HESh e K
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