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[HWE) T=S581 CAHUTERY]. HIEE EP450[H2A13 ( cytochrome P450 2A13, CYP2A13) TEHH R
M (single nucleotide polymorphisms, SNP ) S5 S P i E/ER . A6 ZK P4SOfE & — 411 T/, JEIR ¥ 4[a]
AR BERRIEE, ATREXTSNPAMTT ™ LE 52 . AW ARIT R I P51 % CYP2A 13 FE I SNPRIFSR 15 . A3k Wi JH
Taqman®REH R S 735 A\ #frs81927890 si (153411, RFIBLAST FiL A Hr 5 1M%5 G751 . X604 1 CYP2A13) 75
AT, 2T T TASE RN, N FHBLAST L0 Hr T i il 255t . 45 5R 1s81927891 s 7ES73H AREH 1
F3BIHTTLE R, HARBIHCTA+EH, BLAST/Hr N [FIIEIT A3 606 AT CYP2A13H 4 17 1 3 45 58 42—
o, AREENE, 101 5RO AT A dbSNPEHE A B 1Y SNPAL . SEREN 74247 bp . 235 bpMi M B, 45
it CYP2A131Y[RIJFUT4 X SNPBIFSYRE L T T4, 8 5-SNPA s ] RESEAAFAER
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[ Abstract ] Background and objective It has been proven that cytochrome P450 enzyme 2A13 (CYP2A13)
played an important role in the association between single nucleotide polymorphisms (SNP) and human diseases. Cytochrome
P450 enzymes are a group of isoenzymes, whose sequence homology may interfere with the study for SNP. The aim of this
study is to explore the interference on the SNP study of CYP2A13 caused by homologous sequences. Methods Tagman probe
was applied to detect distribution of rs8192789 sites in 573 subjects, and BLAST method was used to analyze the amplified
sequences. Partial sequences of CYP2A13 were emplified by PCR from 60 cases. The emplified sequences were TA cloned and
sequenced. Results For rs8192789 loci in 573 cases, only 3 cases were TI, while the rest were CT heterozygotes, which was
caused by homologous sequences. There are a large number of overlapping peaks in identical sequences of 60 cases, and the
SNP of 101 amino acid site reported in the SNP database is not found. The cloned sequences are 247 bp, 235 bp fragments.
Conclusion The homologous sequences may interfere the study for SNP of CYP2A13, and some SNP may not exist.
[ Keywords ] Cytochrome P450 2A13; Single nucleotide polymorphisms; Homologous sequences
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1.1 BSR4 TRk Ve 26610, 1E 84K AHE3071)
KV F RAER R B ERE, BNDURE AR, IER
A NS EFR K2 mL, R Axygen#bJi] il DNA$E B
FIGARIUE N ZHDNAZE T, R IDNAYEJE 40 pg/mLA~
o

1.2 CYP2AI33E[Nrs81927891 i ( Arg257Cys ) H:[H
GBI R AR R K51 ) B ABIA Wl A AL,
FU#51%: GGAGGACTTCATCGCCAAGAA, T
2|4 . CGGATGAGAAAGGAGTCGATGA, VICHE
e 4 : AGCGTGCGCTGGTT, FAMARICIRE :
AGCGTGCACTGGTT, SZH5EHPCRIZM A Z H10 uL,
FHREF0.25 uL, mix S uL, H,0 2.75 uL, KLPFHZHDNA 2
uLo S SR 94 °CTAEPE10 min, 92 °C, 15s, 60
°C. 1 min, JL40PHFR, S55LFINT: MRAEPCRMZ, 4N
RVICHRCIREFSIE 4k, WIZERAEHCCHY, W FAMAR
ICIREFSTEHIZL, WL TIRY, 4k XU ST Hh 2]
NCTHY, K445 HABI 7500 Real Time PCR system, 4}

Br At SDS V1.4, BN BT 1835 57 B X B K P
AL EEE A, PR 10%FE A S I LLHEA T S 06 0T 45
il o ARHBABIA w5 |90 HIBLAST #4141 L X

1.3 CYP2AI3KLP 750 1y o3 A S bt &3t b i
B/¥ . CGGACATGATGCCGTCAA, Fi#s|Y:
GAGGCCACGATGAAGGGAG AT ( HFEAEAFE
), PCRY M WIAZR: Taq (S U/pL) 0.2 uL, 10x
PCR Buffer S yL, dNTP S pL, FiftDNA 2 uL, 5/¥14%1
L, MK EZERKZS0 uLiA R . PCRIMZSMF: 95 °CHi
A5PE7 min, 95 °CARYE4S s, S8 °CiBk4Ss, 72 *CHEHISO
s, 72 "CHHEA7 min, F30MEH . R HTAT R &
p-EASY-T1 Cloning Kit ( Il [ TransGen Biotech ) , 4 14
F iR T p-EASY-T1ER A, e Y 2 K HF I Iz A5 4
Ji, R B P AR AR, BEFR30 I BEL 7K
PR AU BURTRGR I 1 o

2.1 181927891 /5 ( Arg257Cys ) FER A RIZER 158192789
AL AES73FIARE T A AGIATTALG R (0.5% ) , HAR
BIRCTAeG 8 (K1) o IS Roee—2, R 8
GERAENIEC 0.5, SFAEENT 0.5, )i FIBLAST LX) T

P 1 CYP2A13KE K rs81927894 i 524 S PCR T £
Fig 1 The real time fluorescence PCR curve for the genotype of CYP2A13 rs8192789
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Pel 2 PCRYIE H 9 A BEA BRIk &) (247 bp )
Fig2 Agarose gel electrophoresis of PCR products (247 bp)

bl Ll 11 A %1 v
CChAGAGGGGGAAGGTGGCCAGGTGGATACGAAGGTCTCCGTGTTCCCAGCCTTCTCCC

LR TR e

Pl 3 PCRy™ il []
Fig 3 Sequence of PCR products

SIS FS], K IRAECYP2A13JE K3 64 kbik A7 [F] 5
JPa, R E97%.
2.2 CYP2AIFERES /M Hr4s H: PCRY 14 HAY H-Bk247 bp
(E12) , 60 FEAN 758 4 —5, A K EELE, 1014
FERR T i AL A dbSNPEHE FE i I I SNPA i (J&13) o
B H R BEvars, BENLPREOFIBE, $5 08 0 1 R 1L e,
459L7R247 bp ., 235 bp 741, ZEBLAST M43 51 A8
FCYP2A13, CYP2A6KERMF4 (K4A, B) .

3 it

CYP2A13E:P450 LK it B & BN — A, #k R
e NP 3R 55 B i UL 20 i 65, 22 P4SORf , 2 dpe 22
F6 A AR 5 P R B0 A S 3 B 2K i P4 SO
KT CYP2A13Z 254 5 Il Ji 19 SC IR 5% 02 M 1 — N1
BRI 4R, MARGE S5 RE , 4518 —80m H ORE ik 5
G LA L, X R CYP2A13 2 25 1 A Jili i 18 A% F 5% v 3
WAHAREETY CYP2AI3RE AT AN195 Y ok K
ICYP2A-THH %, 4K7.3 kb, WiFINIMETF . 84
W&+, 5CYP2A6, CYP2A7)P A H AT R UG, 4w
A 4940 E B R . TR AL HEP4SOE— K
K5 5WIEEFRINEEC A PR G, BRIk CYP2A13
5 H B P4SOR L L S HL AT 409% A _E (e g Rl J k. ¢
T CYP2AIBMALTT R A AT (4G, /£ dbSNPEE 2 I
157 139/~SNP{ i, Hapmap$§4 % T-200942 J A A 1)

I [0 w0 T w0 ELY ErLY L4y
TGGACCAGGCTGAGGAGTT CAGCGLGEGA GGCEAGCAAGCCACCTT CGA CTGGGT CTTCA AAGGCTATGGTGA GG

I il

k) Uy YIv L) LEL LELY L)) YU LEA
GTCA2GGAGECTCTGGTGGACCAGGCTGAGGAGTT CAGCGEGCGAGGCGAGCAGGCCACCTTCGA CTGECTCTTCAARGGLTATGGTG

Pel 4 PCRy™ iy e B I 141
A. CYP2A13[F%41|; B: CYP2A6JT4],
Fig 4 Sequence of cloned products
A: CYP2A13 sequence; B: CYP2A6 sequence.

FoBT B R 5 T 6N SNPA s, S fEdbSNP Hi
EGPSNPH I R AR MR %I K5 -

FATiEHErs819278907 s E il T TagmaniREr, %47
SLTF2S7L IR A, RS F IS — M3 N T/C,
Xof o 28 SE PR Ay N L ATR . R RR . I 25 FEdbSNPEL
i 2 v i Hapmap F A& I8 NI — I CTA G+, X
V715 #E Hapmap U4 12 200942 F A A7 1 feoB Bt vh 22 &
% . Wang™ ) FH R B 6 7 B AF5E T 791451 7L
JEIEH AN HFrs81927890 s i BL A%, HrpCcC, CT,
TISR SN 82.4% , 16.4% . 1.2%, FRATIHr )45 L2 A
—MCTA+A T, [FIdbSNPEUHE A H AR J2—30r), M
WAL AR SRk, SXRh I R R 401 SEBR R T RERY
FIFH S M1454 X U7 5 BEF 7 T BLASTH N, R AE5 1445
B IR FAR IR R ) — BRI R A5 979% Rl v, T4
N AR F S 3800 . B8R Hapmap 55T (1 458 22
B T rs81927890v 55, HFRATTIARaX —1o7 55 SNPJ& N iZAT-1E
[, 60fREA AR CYP2A13J N 58 4 —3, A K&
B, 4335 T dbSNPEURE H [1rs382671243 £, iE
— PN T T SRR, S5 R BN CYP2A6 T i
H, AT Hrs38267120 55 AT RESEAAFAER), 53 4MdbSNP
B P & BRles 7255226613 15

T8 LSNP FHYE B it BRI B T o0 B R R 2551, 55—
AN PR B TR 9 S8 T, X daT e $ 8
HEWT AN SSNP H UM %6 25 S 1) E B R, kX CYP2A13
FEANRIE 538, AT FEdbSNPELHE 4 iy 1394
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AT [ PR AR DA G . SRR — 2, B2 B0 O AR T 5%, P AR

EEAES B AL, (AR TRR T 2RI AR R T A2 RS, BCE 2R 2450 3k, kol
B, A ARGEHIEIE RN SRS I SNEHRATT S R A DR I SRR AT T AF N AR

PRSI JEZ B B T AS o TE58 —RRBOAERE b, AR SN 1 I JUAR O S MR SU 0 BB PRSI R DR SR e TRy
Ko WRHMAFNBHETA . BEITAR . MR, CIEEAE ., PLas AT AR L ADNJLCIERAR /N U T AR LI Ik RS 12 57
o MHh, BELSRANCA HE LR, XHEAEIT KSR AR | T IR K RS B T AU RS R R 204 v,
ARURIES TS SR, DA SRS I R

AT T AR R BN AR —ZO O MM R I 5, AR —ARRISOR . AR, SRR SR, Woo
HMPHIUSAY B AR BRI, R — IR B Ll 22545 . B AT AR 332 5 7 BRI 1) D B O B SRR S A B Ak R | 25 b AR UL
W EHER R R RS

AT R AL N R g JUE FP O ) S A A ™ SR AL T R AR A e R Bt R AR R A 20, il R N 2 A R B 0
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