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ARk A RN 1Bl %), VA PrimerPlex #AF 43T 445 K B 45 7151 4, Primer6.0 #4433+ &40 45 & 69 PCR 5144,
@it % F PCR ¥738, S L BB F T Haefh (ASPE) , MagPlex ~ Tag M3k 42 3, kA8 A & %% Luminex 200 47
RAAZS, #RARE, RARBKZIFAS OREIEAFRETT EFF TN KE2009F 1 A~12 ARZTEAER
2 RN RIR B R AR 115 6], KA L6 A sk J’-L 7 AFeds b frrﬁmx@x 25 %) 5l ek Rk, R
TABARAEZ PCR I3, FHu kR mE T T & B4, R REW; 2440 ASPE &5 &4, @SR
KR Z 55°C, Biotion ~ dCTP RE L dCTP RE#ILIEA 3« 1, 370(:??% A 45 min B BOR AR e AR AR D] 25
R 4iAF R KB E P 4544 ( median fluorescence intensity, MFI ) Yt %35 >0.9 % <0.1, Z24--F MFI })b F /£ 0.4~0.6 Z Ja]
% AF MFI b F 3t 31 CV 42 0.9%~3.3% F7 2.1%~4.6%, 0 2x&F M A2 2.9%~7.3% #= 5.2%~11.2%; DNA Akt
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Development of A Liquid Phase Chip Technology for Simultaneous and Rapid
Detecting of the Gene Polymorphisms in Medications with Type 2 Diabetes Mellitus
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Abstract: Objective To establish a method for simultaneous and rapid detecting of the gene polymorphisms in medications,
based on liquid phase chip technology. Methods The seven gene sequences near targeted sites related to Sulfonylurea receptor
L,transcription factor 7~like 2,insulin receptor substrate~1,peroxidase proliferation of activated receptor~ -y 2,organic cation
transporters and multidrug and toxin extrusion proteins, Organic Anion Transporters 1B1 were found in Genbank according to
their rs number,and the allele specific primers and PCR probes were designed by PrimerPlex software and Primer6.0 software.
Through multiple PCR amplification, followed by allele specific primer extension (ASPE),and MagPlex-Tag microspheres
hybridization,the suspension array Luminex 200 system step-by-step,the genotypes were determined by fluorescence signal. The
reaction system was optimized and its methodological evaluation was performed by five representative specimens. 115 patients
with type 2 diabetes Mellitus from Dongguan Houjie Hospital were recruited in this study form January 2019 to December. The
seven genotypes of the 115 patients were detected by the established method,and the results of 25 patients were compared with
the sequencing results. Results Seven target bands were clearly visible after electrophoresis imaging, and no nonspecific bands
were found. After optimizing ASPE hybridization conditions, the test results was the best with annealing temperature 55°C , the
ratio of Biotion ~ dCTP concentration to dCTP concentration at 3:1, incubating at 37°C for 45min. The results of 115 samples
showed that allelic median fluorescence intensity (MFI) ratios of homozygotes (mutant/wild ~ type) were all greater than 0.9 or

less than 0.1,and all the allelic MFI ratios of heterozygotes were between 0.4 and 0.6. The within run and
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between run coefficients of variance for homozygotes allelic MFI ratios were 0.9%~3.3% and 2.1%~4.6%,respectively,while

2.9%~7.3% and 5.2%~11.2%,respectively for heterozygotes. The minimum DNA template requirements were 0.75ng. The

genotypes of 25 patients determined by the established method were completely concordant with the sequencing results.

Conclusion A method based on liquid phase chip technology for simultaneous and rapid detecting of the gene polymorphisms

in medications has been successfully developed,which can meet the needs of clinical..

Keywords: liquid phase chip technology; Allele-specific primer extension; type 2 diabetes mellitus; single nucleotide

polymorphism

2 AU M PR % (type 2 diabetes mellitus, T2DM )
BT NS B ORI FE R — o X T
BREE, A RIRIT IR R YT
SR, AN[R] Y T2DM A 35 76 (0 T KA 25 A 7 o %
t, FERB 125 TR AN B A TE
FERMERE R, XRAYERRNAE SN, Hf
it I 2 5% /& 1(sulfonylurea receptor 1, ABCCS8)",
B 51 7 2500 W 2(transcription factor 7~like 2,
TCF7L2)*, i3 & ZAEY) 1(insulin receptor sub-
strate ~ 1, IRSD™™, 3 S0 Ak ) Tl (A4 7 4 38 s 2 1
v (peroxidase proliferation of activated receptor~ vy 2,
PPARy2) ), HHLHE FHZEAS L4 MA
71k & ¥ HE i K J% (organic cation transporters and
multidrug and toxin extrusion proteins, SLC47Al,
SLC22AD, ML B 7 ¥ 12 B (A K R N R
1B1(Organic Anion Transporters 1B1, SLCO1B1)™""
SR HEIm KR o B HETE IR R 28
P4 ( Single nucleotide polymorphism, SNP ) ) /5 #:
FEASRRAR L Wi SR IE R TR o RO B ARAE
— R AR AR, RS T SNPs ki, 7E
s R A4S 7 1T & A O R R B A E . AT 1B AR
A B R, At 2 8 PCR B A 557 5L [H e 52 vk
S|YJ4EfH ( allele specific primer extension, ASPE ) ,
N — PRGN 3R 7 A HAR AR Ik, DU
Ml RIS B2, DDA R, R AL

PRSI S,
1 #RIEFHE
1.1 ArRsr% 1SHHEAE 201941 ~ 12 A

KBEHZ 2 BOBEIR B, YIRS WHO M4 i
PRIGIWibRiE, o Bk 63 4, Lok 52 ], 4Rk
52~76 %, HALARRE 65 & . BT RE A E A R
B, JHE A RS R R B ik, )R
FEHS S . [2019] BHEE (023) 5.
1.2 XA A E £ &HPCRIA M & Taq™ Hot
Start Version ( H 7% TaKaRa 2 #] ) , DNA & H
i 77 & TIANamp Genomic DNA Kit ( b 5T KR 4=
R A RA ), X TR I B 1~ 0F G5V 0 2
(ExoSAP ~ 1) ,PlatinumTM GenoType Tsp DNA
EOM., EHEMR -2 HEA (SA~PE) Bi-
otin ~ dCTP, dNTPs 55:( & E R K I /RBHE A 7] ),

H 5 Anti-Tag J7 41 itk ( 38 [E Luminex A A )
LifeECO LR 4L ( v [E & 5t A B A R A
Al ), AR (SE SRR A BR A
Al ), DYY-6C HHL AL (Jbas— LA RRA A ) .
13 Fik

1.3.1 #ACREES DNA #2800 SR EDTA-K, it
B RAE R E 2 HEANA I 2m, 2 FRR ) & i 4R
I DNA, i & IR A R FE S DNA VR
£ 25 ~ 30ng/ el

132 St Ak SRSz ariges M,
g 7 B RREE Y 1s 5, 7F Genbank Hr $% AT
{f S HEBRIEFE S, LA PrimerPlex #3145 ik
() ASPE 5| %), Primer6.0 3K F 5% 1 & #6137 15 Y
PCR 514 . ZHE_ LA T AW ARS RA A BT
BHY . 519 R AEkfs B L 1.

133 ZH PCR R45: M iR RIL sopl, He
% DNA BEA 21, 5 U/l Tag™ Hot Star DNA 2
4 0251, 10xTaq™ Hot Star DNA B4 HF2% mhil
51, 10mmol/L dNTP 4.1, b FIFRAT 9 8w,
LK 30.75 w1, IRAHIYE 3 000 x g B0 10s, 94C
AEYE 30s J5, 94°C 30s, 57°C 30s, 72°C 30s, 5~
HEIR; 535 94°C 30s, 55°C 30s, 72°C 30s, 30 M
s 5 72°C 10 min 28 RAEA, [RIAS LU SR VESS
FXT R

134 PCR™¥4ifb: W PCRY G ™Y s5pl
Ex0SAP-IT 2.5 1 R4, 37 CH#E 30min, 80°C L
W/ 20 min,

1.3.5 ASPE Jx i: &L G KR 20pl, & 4ifk
PCR ¥ #4774 2 .1, TAG-ASPE 5I¥IR-EW 1 w1,
400 w mol/L Biotin-dCTP 0.3 .1, 300 p. mol/L dATP/
dGTP/TTP R A ¥ 11, 10xTaq™ Hot Star DNA
B4 WS bW 21, 5U/w Tag™ Hot Start DNA
B4 W 0.12w1, 100w mol/L dCTP 0.4 1, 8 4fi
K 1318wl IRAY I 3000xg B0 10s, HEH
94°C 30s, 55°C 30s, 74°C 1min, 40 MEFR,

1.3.6 2238k wi: DA 1.5 x PUH IR L Z (tetrame-
thylammonium chloride, TMAC ) 2% %2 2% W i iR &
14 F MagPlex-TAG T3k, Jf i B 2 5 Fh i 2k 29
50 4 /ple B B3R IR AW 251 5 ASPE X B
P 2wl iB4, 45 96°C 90s, 37°C 45min, SRJG A
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1001 %5 7.5 g/ml SA-PE 1) 1 x TMAC 4% 3¢ 2% o
W, % 37°CHWEHE 20 min J5, LA Luminex 200 5 il
*1

7 BHERBEXSI I REKER

e K (bp) PCREIH (5" —3" ) Tm(C)  HEAR ASPESIHI (5" —3 ) iligd] kbR
TCFTL2 C53341T i GAGCCGTCAGATGGTAATG 51 L] AGAGCTAAGCACTTTTTAGATAC CAAATACATAATCTTACATTCACT MATG ~ AOI3
(157903146 ) " Tl CTATGTATTGTTGCCAGTCAG 50.4 A AGAGCTAAGCACTTTTTAGATAT TCATCACTTTCTTTACTTTACATT MATG ~ A044
ABCCS G84973T i GAAGATCCAGATCCAGAACC 50.6 [330) ACGTCAATGCCCTCATCG ACAAATATCTAACTACTATCACAA MATG ~ A039

2.
(1757110) o Tl GAAGGCAATAGAAGGAGAGG 50.6 A ACGTCAATGCCCTCATCT TTAATACAATTCTCTCTTTCTCTA MATG ~ A054
1RSI COTIT il TCTGTCAGGTGTCCATCC 50.5 B GCAAATGCTAGCAGCCCG TTCAATTCAAATCAAACACATCAT MATG ~ A064
(151801278 o Tl CACTCTGGTTGCGGTTAG 50.6 AR GCAAATGCTAGCAGCCCA ATACTTTACAAACAAATAACACAC MATG ~ A0I9
PPAR y2 C68777G i ACTGATGTCTTGACTCATGG 50.4 Ligii) GTGAAGGAATCGCTTTCTGG AACTTTCTCTCTCTATTCTTATTT MATG ~ A043
(151801282 “ Tl TAGCCGTATCTGGAAGGAA 50.1 AR GTGAAGGAATCGCTTTCTGE ACTTACAATAACTACTAATACTCT MATG ~ A057
SLCATAT GoA i AGAGGAGGAACATGGTTGT 50.7 Lidisid) TTTCCACAGTAGCGTGGG CATCTTCATATCAATTCTCTTATT MATG ~ A03S
(152289669 ) w F il CTTAACAGCAGGACACTGAA 51 SR TTTCCACAGTAGCGTGGA ACATCAAATTCTTTCAATATCTTC MATG ~ A055
SLC2AIGSA i GTCAGACTCTCACATCTATCA 496 g CCGCCAACAAATTTGACAC AATAACAACTCACTATATCATAAC MATG ~ A077
(15628031) w0 i CAGACAACTTACCAACTTACC 50.1 ST CCGCCAACAAATTTGACAT ATTAAACAACTCTTAACTACACAA MATG ~ A036
SLCOIBI T>C i ACCCAGTCTCAGGTATGTATT 513 g3 (GAAGCATATTACCCATGAACA TTAACAACTTATACAAACACAAAC MATG ~ A053
(154149056 ) 333 T GTCCTTCTTTAGCGAAATCATC 515 A CGAAGCATATTACCCATGAACG ATCTCAATTACAATAACACACAAA MATG ~ A067
1.3.7 Z5R AR EEF I Luminex 200 £l dCTP M FESE,

48 W] H 2 i 5 MFIL A MFT [ %€ MFI HE 3% =
MFI e/ ( MFLgppn #MFI e ) o MFI HR >0.75
B <0.25 | O By A AU B SR Al 5 -, T 0.25~0.75
MR 245 F -
1.3.8 £ PCR M ASPE J W &tk : £ PCR
Petk: G149 Tm {HBESE 50~60 CHf IR R,
A3 BRI 100, 50, 25, 12.5 71 6ng DNA ¥R EREAS,
FRYEY 1 7= Py F Uk 25 SR % 7 X5 | P B) iy i) L A A
YO, B KT A] K2 Mg /ANTP/Taq e B 25 EA T %%
ASPE S Ak AR5 MFILFI MFT L34k
JA%E ASPE J i A & iR il & Biotion-dCTP,
%2

139 JriksetEReiEg . DEEMESNS. S50

S ek, AALOMCER MR AT HE P AL ] 2
PESCES . QfRAKMIFR . 288 PICKERING 45 ' J5
5, UL DNA ¥ FE 200 ng M3, 7% LR #E2 0.75ng,
XA He FEREA TR S AN =V, LA = RIS RETR W 43 %
FHE PRI Y JIT %ot IO P R 8 A B (IR AT D B o (D S 1
Z 2RI U g5, SR B BAAN #0745 PCR 3
a4y W5 5 40 ASPE B TIR A, RS
SRR, OUETITESCR . BERE 25 I REAR, &
) FHAS SIZ 06 ST 1 74 A Sanger I P BB 7RG
[T S OR A

5 ERAZEIERE MFI K& MFIEEZR [n (%) ]

A T 5 1 2 3 4 5 75 FIX R
L C 489 (0.98) 2 240(0.43)" 4720 (0.97) 5128097 4254(0.98) 65
T 109 (0.02) 2950(0.57)" 156 (0.03) 140(0.03) 100 (0.02) 87
G 3142(051)" 180(0.03)" 4670(0.97) 4105(0.97) 2658(0.49)" 45
ABUGS T 3005(0.49)" 5020(0.97)" 121(0.03) 132(0.03) 2799(0.51)° 66
C 6220(0.98) 2.870(0.53)" 3299(0.45)" 208(0.03)" 4872(0.54) 78
el T 147(0.02) 2 269(0.47)° 4.003(0.55)" 6.645(0.97)" 4150(0.46) 45
C 2877(0.59)° 4655(0.60) 3367(0.97)" 2058(0.56)" 3.005(0.96) 60
PrARty2 G 2002(0.41) 3 120(0.40) 105(0.03)" 1621(0.44)" 119(0.04) 58
. G 6721(0.97)" 4701(0.97) 4078(0.95) 2088(0.46)" 6101(0.97)" 76
A 193(0.03)" 167(0.03) 201(0.05) 2008(0.54) 205(0.03)" 61
G 7988(0.97) 6433097 2321(0.52)° 5233(0.98) 4611(0.96)" 62
sLezAl A 241(0.03) 211(0.03)" 2 147(0.48)" 115(0.02) 198(0.04)" 59
SOOI T 6.379(0.98)" 2614(0.57) 7 124(0.96) 5841(0.97) 5299(0.98) 49
C 118(0.02)" 2.005(0.43)" 301(0.04) 178(0.03) 100(0.02) 71

e MFL: 9RO s 257K MFI HR =MFI e/ ( MFLgopn #MFLisr ) 3 AT, © NRABAE T, AR N B AR
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1.4 %it5 54 KH SPSS 17.0 #4347/ #r,
T PORH IR = ArifE2E (X+s) FR, Wﬂlmtb
R FHARBC T (K636, DL P<0.05 22 A St X,
2 H#R

21 FHEFES TAHHRIEKZPCR Y,
=) R UK 1S R T A T LB A B bR Ak, TR AR S
SEME ST s & fk ASPE 2458 454, e 6 3B JOR
55°C, Biotion-dCTP ¥t & 15 dCTP ¥Rk FE [ LLIE M 3 = 1,
37°CHEE 45 min IS INRCR Fefd:

22 FiEFHRIEN RIS TR AR AR

BhrAS, B RAK IR AT 3k 0.75ng, LA DNA ¥l
50ng B 3 BRI o 6 2 )Rt 5 A FEA MFI J2 MFI
HREE R N R PRSI 45 ROk G, MFT N IL[A]
CV A&, 2003k 26.3% il 33.7%; {H4li& F MFI
R HE N HETE] CV AE 0.9%~3.3% 1 2.1%~4.6%; 24
A MFI FCE4t AL ] CV AE 2.9%~7.3% Fil 5.2%~
11.2%, S50 3. FEp Ml gl R B A &
S MFI (#1708 F 250, & #8407 25 MFI {5 7] 5 i
1000L4 Fo VAARSZEG Ty ikfaiil 25 iy keAc, Sy
ZERSE B, RIS 100%.

%3 5 M PRAE R E E BB M HLE MFI, MFIEEER CV1E
il it
JER MFI MFT HR MFI MFT HR
JuR (306) Cv(%)  E () CV(%) TuR (30E) CV(%) EH (BH) V(%)

TCFI2 AT 1720~31052536) 173 040 ~ 0.53(0.50) 2.9 1346~2919(1821) 203 040~0.550.5 52
TCFIL2 44 F  3781-52114781) 156 096 ~ 0.98097) 13 3011-5543(4311) 223 0.94~098(097) 3.5
ABCC8 47 2113~39192702) 207 041 ~ 0.59048) 32 194540023125 261 040~0590.52) 86
ABCC8 47 3708~61964978) 192 097 ~ 0.99(0.98) 1.1 3679-6389(4545) 302 0.96~0.99(098) 2.6

IRSI 244 F 1945~40993024) 213 030 ~ 045037) 3.9 1799~52093944) 269 031~047(044) 79

IRSI 47 4228-6751(5102) 187 097 ~ 098097) 09 3749~7004(5278) 241 0.96~098(097) 2.1
PPAR y2 244 1565~38592107) 197 036 ~ 0.66(0.48) 7.3 1074~39822003) 206 030~0.61049) 99
PPARY 24T 2985~54004512) 172 097 ~ 098(097) 13 2 645~5 212(4562) 182 095-0.97(096) 2.1
SLCATAL BT 2105-45983041) 191 040 ~ 0.53(046) 52 2278-6105(4599) 282 0.38~0.49(045) 67
SLCATAL 4B T 4702~7211(5549) 168 095 ~ 0.98(0.96) 3.3 3678-7412(5202) 335 0.94~098(096) 3.5
SLCRALZAATF  2166~45223002) 212 043 ~ 0.56(048) 65 2212~51484201) 306  038~0.52047) 97
SLC2AL 44T 4209~8005(5248) 209 096 ~ 0.98(0.97) 2.3 3718~7982(6045) 331 095-098096) 46
SLCOIBI ¥4 T  1785~36212811) 263 040 ~ 0.55047) 55 2078~4545(3912) 288 039-051045) 112
SLCOIBI 44T 5478~7822(6545 221 096 ~ 098(0.97) 23 4103~7514(5488) 337 094~098(0.96) 43

H: MFL: 9OGRRIERA{E; CV: AER R
3 iFig R3S FH T SNPs K, 7 I PR A A~ S5l FH ik ok

2 FRUME R 2 A BRPE B 2 36 T AR (), R A
PRIG B T 142, BRI —KE . X T
12 T2DM B3, A SUWIR T I kst 2 25 9 b
TRIT o IR FH I IR BA 24 ) = 2 Fh R
I wEme e — 2 . SORTHIBRZE AN o 250
it 41 o) )2 E%%ELE;&E%%éﬂ%EIEFﬁK
) £ e R 2036 7 R, 725 sh J12E L s
RN B RN TR S R 25 57 M OCAIF Y L
e LA 5 25 WIR T7 BN AR G FE R A,
' ABCCS8, TCF7L2, IRS1, PPAR y2, SLC47Al,
SLC22A1 11 SLCO1B1 %54 H %Il R X

H i, KL PR 22 PR 8 vk 22 - AR A
% PCR L M iAAE, (HaX 26y il A1, iliAs s,
FEITHC | BRURREE R S BRI, RS %, s HEk
1R, MR IR A U AR R AR A —1R
R R, YRR RS EE ML,

%, A LA Luminex 200 -5, BINESE T
T R A I 2 Fﬂﬁ%ﬁéﬁﬁmﬁ”’ima&“’i%ﬁlmﬂﬁ
ik, AR E ., AN, R AR TEY
ICEAR, AR R AR e B VIR 2, B
RN, 42 ibsrss s k.
5200 Luminex AR U 7 i dl S O R R A
%, KHEAET £ PCR WK &R, ASPE 2458 4%
P45, (1) fEM L PCR S AR R I, A AR3E
PR EE, EE S OCEW AR OF5E
Tm 28, kRS H LR Z 8 & A R R v
K, FEUIT PCR 5149 AT GEAY I8/ 45 51 #1H] Tm
2. AR PSP Tm 2(E/0 T 2°C; Qi
KRB, IR R PEE PCR R 51, Ek/ﬁﬁm
eSS, AR JORBEAUNEERR S =i, A2
FI3E IR N 55°C ~70°C , AR I 50%%&3&3%,
HEEKEHT 5 4> PCR fF PR AL 3% 57°CHF, B



10 A 56 12 2

Zeid 4936

&

2 202143 A T Mod Lab Med, Vol. 36, No. 2, Mar. 2021

PP RICR . (2) TE#R ASPE 25844 1FT, 1%k,
B ASPE 51 2 8] K A A2 SUSEA, 33 AT 38 i 9
B2 PCR SEAIR AT AR . YR, ASPE S
R Z 1 Biotion-dCTP ¥ 2 55 dCTP ¥ JZ LU 2 C
o AE E—PREh BRI, ZIEE R
ASPE 31 HIATACE N, S IRUBE A 395 , HERFE 3

1 IR AR .

INEFIER AR R A DA RO W, AR
KR 0.75ng; 455 R, BT ASPE 511K
B A X TS SR 5 WERATE S, 25 i REAS
R 25 2R 5 I PP 4 R e 4 — 30, A T 2 I R

AR FEWAT — & B SR BR Y, AR T 5T Rl T
115 Gyl RBR A BEAT SE 56, R /MR ABIETE S, [
B MFI L HEE] CV A5 26.3% Fil 33.7%, T
YU IR SR G IRARAS , X RGE ST IR AL,
LASig R CV AR i e 9 TR, E— 2D 7 R AR J2 T
I, LA R o

ZE LIRS ST T R 2
G, TR RUEHERN 7 A 2 RO RIS R 2 A 2
Py BEI T, 56 2 e PR AR 3K, AT B N e PR 18 1 .
ReHi2y, DA RN, P 2R S
SE k-
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