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FEE F Tl S B ARG 7 U = A SR BE PR 1Y
BT IRZ S

ZruY HER HE BE HARHE RE
fEH 507200040 LHETT, 5 KA IR 4R IR B R o

[(BE] B8 FFHEA SR -% £ 8 &M (polymorphism chain reaction-ligase detection reac-
tion, PCR-LDR ) 8 AR % i 98 ] 3% {4 - [ Lys109Arg (A/G) .GIn223Arg (A/G), BE BE # 2 A G276T . T45G,
PEREE TIS0C.G1181C AN B EBMAL MM AT ML S M (single nucleotide polymorphism, SNP)
Tk BRENEEEASHTE DNA FIRH & B—X 519 K& 3 K4, Seilid PCR REIKES
AR I R AR AL B R B B, FEEEAT LDR, AR 48 0 5 o Yk 45 SR BT B /R B9 & 98 B4R 1T A0 LDR P99 A
BRERANEFNG, &R RAPCREREITHHEGSHEZAEERE(110bp, 130 bp) JEEE
(400 bp) 1 EREFE (118 bp,163 bp) Z ML A A B, BT LDR =9 4 B K B A FIHEAT
EEY, aTHA-MARKE, #ATREFWHAESTFHIRBEKE, B EZAEH SNP
Lys109Arg (A/G) & PCR =¥ E % 110 bp,LDR P4 BRAI K BN 110 bp BRI KB 0 AA HEHE
112 bp MW GG HFE  AG ZEBNEFA 110bp. 112 bp BF iy B E , PCR-LDR £ FE 4y R R
5 DNA BUJF AR B4 45 R — 3 (Kappa= 1,P=0.00) &1t PCR-LDR H A 8 P R R AR,
&R T RHE R SNP R,

[RERE] HAMERNEEBRN AETRESHE, BEZEREE BRELR ;P ERER

The ligase detection reaction for detecting single —nucleotide polymorphism of three gene correlated
with coronary heart disease
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[Abstract] Objective To develop a method based on the polymorphase chain reaction-ligase detec-

tion reaction (PCR -LDR) for detection of single —nucleotide polymorphism (SNP) of leptin receptor gene
Lys109Arg, GIn223Arg, adiponectin gene G276T, T45G and osteoprotegerin gene T950C, G1181C. Methods
Primers and probes were designed according to target DNA sequence. The LDR test was performed after PCR
amplification and the results were analyzed according to the length of fragments of LDR products on a se-
quencer. Results The fragments containing polymorphism sites of leptin receptor gene (110 bp, 130 bp),
adiponectin gene (400 bp) and osteoprotegerin gene (118 bp, 163 bp) were amplified successfully by PCR. The
genotype was detected by the length and number of LDR products. There was only one kind fragment in ho-
mozygote, and two kinds fragments in heterozygoe. For example, the length of PCR product of leptin receptor
gene SNP Lys109Arg was 110 bp. The appearance of 110 bp fragment of LDR product means genotype AA, 112
bp for GG. The LDR product of genotype AG included 110 bp and 112 bp fragments. DNA sequencing analysis
validated that PCR-LDR technique could provide unbiased genotyping results(Kappa= 1, P= 0.00). Conclusion
The PCR-LDR technique is simple, fast, accurate, economic and suitable for large—scale SNP studies.

[Key words] Polymorphase chain reaction; Ligase detection reaction; Single nucleotide polymorphism;
Leptin receptor gene; Adiponectin gene; Osteoprotegerin gene

BEFB®RELAESMH (single nucleotide polymor- KX YRR MR H B Z B EM, A3
phism, SNP)E J 58 =i bnil, 0 ) 12, 8H BHRERSL T — b I B 5 1R % B R SE S 2 N 2 A
ZHMXREMFAETALREQEKE, RRENE L SR 5 B % B B8 R ML (ligase detection reaction,
ERORTENBREGEM, SNPWAEMEBRER DR), A ZEARA TR E ZZ A RER
/B 5 B 5 A BRI A R R LA KA Lys109Arg (A/G) .GIn223Arg (A/G), REBEEHEK
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G276T . T45G Ff & £ E K T950C.G1181C A4 &
BHLLE, EFEFIRAREX AN LS A SNP
5 5 0> #% (coronary heart disease, CHD) §J % 4 & &
FEE —EMMXER, ACBI5 KA PCR-LDR
AR Bk 3 MEKEE K 6 M E A S TR
W, — SR ES CHD MX REE R,

1 BREF®

L1 IGEKR%R #EFH 200941 AZE 201145 A
AREOCARMTEFEEER S EFE AT MERX R
BIBHE 400 6, T A ZREARMMEZE 4h U L, FA
FEART B BBk 1 ml, BZ RN Z 8 5
BT ,-80 CHAF, H CHD B (—X Kk—X
FFEMBEERKE = 50%)250 4, FHER
(70.10+6.93) % ; R #F 150 B , ¥ 4F % (71.22+
723)% . AUTHRZ—F LB .0 8B
W 2B RN MR CEF FIIAL,

1.2 #8557 UNIQ-10 A= M i 2 B 4 DNA
HWRANES(LBETEY TERARAF); HZ 3
Taq B8 (Qiagen /A F] ) ;dNTP (promega 7> & ) ; DNA #
R R (NEB AR, 5 MEH B EBETEY
TERAEMRAEAEH., ZHY ¥ PCR &4 9600
(PERKIN ELMER ) ; PRISM 377DNA ] ¥ 1% (ABI 2
7]);JY600 kY (IbEEBRAFHKBEARA
B ) ;AR kBRI AGS(LEBE AREARL
Al),

1.3 FHE

1.3.1 ZEF4 DNA #h2  HiE 4 im 4 40 B 3L
RS A E AR K20 mgmL)Hik, 5 XK 2 B
RAEH B E UNIQ-10 Ao, FH UL UMk G H
VR (pH= 8.5) VRN , SRFFFE-20 C& M,

1.3.2 PCR #3414 SNP i & Bt AW ¥%k
4 primer3 W51 ¥ RS, B&FSIIE 1,PCR

£1 GRS

#*E EBEME 8K 3
L5y 5~GTCTCTCCATGGCTGACAGTG-3
Ti#slY 5~AATCACTTCAGGTTGCTTATGGTTA-3"
T45G AR P-CCGGGCAGAGCTAATAGCAGTAGAATTTITTTITITITTTT-FAM
BREHT TTTTTTTITTTTTTTTTTGAGTCGTGGTTTCCTGGACATGA
o HREH G TITTITTTTITITTTTTTTTTGAGTCGTGGTTTCCTGGACATGC
LWy 5’~GTCTCTCCATGGCTGACAGTG-3"
T 5°~AATCACTTCAGGTTGCTTATGGTTA-3"
G276T R BE P-CTTCATATAGTTTATATCAGTGTAGTTTTTITTTTTTTTITTTT-FAM
HRFEHG TITTTTTTTTTTITTTTTICTAGGCCTTAGTTAATAATCAATGC
TERHET TTTTTTTTITTTTTTTTTTTTTCTAGGCCTTAGTTAATAATCAATGA
L3Iy 5°-CTCCCTGGGGGATCCTTT-3
T3 5-TGGACCAAACTTTGCACCTT-3"
T950C B AR P-TTAACGCTTTCAGGGCTGGGGCGGATTTTITTTITTTTTTTTTITITTTTTTT-FAM
HREH C TTTTTTTTITTTTTTITTTTTTTITITTGGCGGGTGTGCAGAAAGCTCCAGGG
HREET TETTTITTTTTITTITTTITTITTTTITTTGGGGGGTGTGCAGAAAGCTCCAGGA
PER .
L5y 5-CAAGCCCCTGAGCTTTCC-3"
TH#sY 5-GAGCGAGTGGAGCCTTCTC-3"
G1181C bR E S P-TTGTTCATTGTGGTCCCCGGAAACCTTTTTTTTITITTTTITITTTITITTTTTT-FAM
RR&EEC TTTTTTTTTTTITTITTTTTTTTTITTTTTTACCACGAGCGCGCAGCACAGCAAG
RFREH G TETTTTTTTTTITTITTITITITTITITTTTTTTTACCACGAGCGCGCAGCACAGCAAC
¥y 5°-TCGGAGTGAGCAAGATAGAAA-3"
TSI 5-GCTAATGCTTACCTATTTGTTGAAAA-3"
Lys109Arg B4 P-TTCCTTCAATGTTGTCTGCACATAATTTTTTTTTTTTTTTTTITTTTITITTTTT-FAM
HREE A TTTTITTTTTTTTTTITITTTTITTITITTTGAATTTACTGTTGAAACAAATGTCT
E?&ﬁi BRREHT TTTTTTTTITTTITITTITTTTTITTITTTITGAATTTACTGTTGAAACAAATGTCC
E¥5Y 5'-GAATGTTGTGAATGTCTTGTGC-3"
T3y 5-CCATATTTATGGGCTGAACTGA-3"
Gln223Arg  EAIREH P-GGAAAATTACTCCACCAGATGTGATTTTTTTTITITTTTTTTTITITITTTTTTTIT-FAM
HRFH A TTTTTTTTTITITTTTITTI TTTTITITTTTTGGCTGAACTGACATTAGAGGTGACT

HREH G

TTTTITTTITITITTTTTTTTTITITITITTTTIGGCTGAACTGACATTAGAGGTGACC
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*2 PCR RNi&R

BitR Buffer Mg* Taq A H,0 Q-solution Primer
i U e 50 ng/p.L 10x 100 mM 20 mM/each 5 U/ul - 5% 5pM
B E 50 ng/p.L. 1x 3mM 2 mM/each 1U = 1x 0.2 pM
& 1l 2 ul 0.6 ul 2 ul 0.2 ul 9.8 ul 4 pl 0.4 pl

SR F WL 2,PCR & F2 295 °C 15 min #i 48
i %ﬁ(ﬂmﬁjzﬁb Taq fiff; AR5 94 C 305,59 C 1
min,72 C 1 min, 3£ 35 NMEH, H&f5 72 CHEMf 7
min ; fif fig Bk & 2k R 47 384 B+ 73R KR R 60 °C 1 min
30s, NMESHG B 2 wl PCR 2 37 =4 7 3%3 05
BEEERE Era Tk, KIS R R, AT AR
F-20C,

1.3.3 PCR ™4y LDR M FE 3 AEXKEY
PCR &4 9600 |17 LDR, fz v #& 1% 4 : 95 CHiAs
M 2 min, # 94 °C 30 s,60 °C 2 min, 3t 35 MG .

#£3 LDR k%R
i R H,0 PCR =¥

Buffer Probe Mix

A I e BE 10x  0.50 mM/each 40 U/pL - -
28733 Ix  0.05mM/each 27U - 100 ng/p.L.
(£ 3] Tpl 1pl 0.05ul 695 1l
1.3.4 LDR =¥mfaill 48 1 wl LDR &Y

5 1 ul ABI GS-500ROX % St A5 i AH X 43 1 it & A
HEA 1l 587 B B EREBOR A, 95 Chn#i A
2 min, KBRS, F 5% N BERE A1 5 mol/L JR &
H1 3000 V Hi 3k 2.5 h, 3 il GENESCAN™672 %k {4 i
A7 80 OB KB R A IE TR A BRIl i A IE
WAEST T RARUE , N Genemapper 8 {4 147 5045 43
A 3 R 43 Y
1.3.5 DNA ¥ PBfbLEEL PCR-LDR &) (98 %
&W%u SNP Lys109Arg(A/G) 1 AA 44 F 3 1,
THE&TF 3, TT 4ifs+ 3 6y, ¥ Afi1f PCR =
%%t@ftLﬁ:%I&ﬁl‘E’Aﬂﬂﬁ DNA ¥ .
2 #8
2.1 PCR y"#47/=% A58 K ZAREE Lys109Arg
(A/G) Z 257 A5 i) PCR =¥ K Bl 110 bp, 40,75
94 E Z KK A GIn223Arg (A/G) £ & M & i PCR
FEYIK BN 130 bp; 0 & R IK K 2E A G276T T45G
P Z AL S B PCR 247K BE 4 400 bp; fu 5 4
B Z 3 H T950C £ A4 i & iy PCR P24 K
118 bp, WEPH XA G1181C ZEMAL A K
PCR =¥ K & & 163 bp; PCR 4™ 4 7= ¥y 1) 35t Ji ¥ v
Ji& Fi k% LI 1
22 SNP & FpILPHRALER  MRH% LDR =9
Ty R Pk A R R BOR BRI S A, disF R

bp

600
500
400 SNP In223Arg
300
200 (130 bp)
SNP Lys109Arg
100 (110 bp)
B 1a 8 FEZ{KEHE PCR 7= 4 3% g i 5t 1K vy ok B %
bp M
600 )
500 SNP GT45G
;*% il SNP G276T
200 (400 bp)

1b  JRER K B PCR ™4 3%35 fis i 5k JBC v Ik 141 3%
M  bp

600
500
400
300
200
100

SNP T950C
(118 bp)

B 1c & RKEH PCR ™) 3%35fi B HE B i vk 1 3%
M bp

600
500
400
300

SNP G1181C
200

(163 bp)

B 1d - R&HEE PCR %) 3%35 5 i E K i ok 1l 3%

B 1 &I PCR ™% 3% 5 b ¥ e i ok & 3%
M R AEXS 43 F i i 100~1000 bp Marker

A—FRBKE, e TEEWMAETFHRBEK
B o SAEEE MRS Z AL S & Rl H A
PCR =¥y #1 LDR /=¥ i BE K/NE LK 4. B 2 D)
H%ﬁ#&lﬂ G276T Z ML i I /" T LDR j~

Y200 A L Uk i R I, YRR R I R 4R T
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R4 KBNS R R

£ - PCR F=#j &K & LDR =K &
(bp) (bp)
' TT 82
T45G 400 TG 82,85
)% o c6 83
GG 88
G276T 400 GT 88,91
TT 91
TT 108
T950C 118 TC 106,108
p— CC 106
GG 112
G1181C 163 GC 112,110
CC 110
AA 110
Lys109Arg 110 AG 110,112
WET GG 112
AA 114
GIn223Arg 130 AG 114,116
GG 116

86 87 88 89 90 91 92 93

400 1

200

0 &

5791.07
86 87 88 89 90 91 92 93

200 1

100

5791.04

SZ88.04
86 87 88 89 90 91 92 93

400
A 2¢

200

SZSi's.04
B2 fRECEERNE G276T TT & (& 2a) .GT & (& 2b) GG &
(B 2c) =R 2 TR 22 i 00 o, ok i 70 I
GG BIEY, 21 3 W 15K BE & 88 bp B 1 T, 2408
BREZREFERNZA T GT BB, W15 88 bp A1 91 bp I

B R B a4 F TT &, WS 91 bp B9 H BT,
23 DNAMFZR EEMERXZAERE SNP
Lys109Arg (A/G) H AA #i& T 3 4 ,AG & F 3
% ,GG & F 3 33 JLfr &9 PCR-LDR B 451 5
DNA P 45 R —B, ¥4 % 100% (Kappa= 1,P=
0.00),
3 Wig

CHD 2 — i PR % UL A 0 1l B R , th B —F
ZEMBERE. FREREHZ AT ERE R
WEREZRERER, “EREALEBFE  2ERA
HI#F R i d CHD BUW M5 B N A Rk
HEX, EdBREIHAMERTRRIE, ST —%
CHD 5 BHE:FEPY, JREKE S CHD RARBXRE
Y, SGASARERRE ML A T A Gk 3q27 K, 2
CHD M fRJw USRS AE R 5 B P B Rl S
HEZEGEATAEER, AR, a1
PR R T B R A W B ELAVE A VR YT A U 4 B A
B R RS, BERZAERNZSHESRBEE
SE O LB O AESR AR ZE A S E RO P B B AE B
JoK ) SF- 1 UL B AN P9 Bz B3 A R, L T R E
MIES LM ERBEMELR; PEEERESH
5 CHD MR 4H — & MHRHR, X =FEF X CHD
WEEMERYE —EMEH, BFXERERRY
SNP P 7 {8 5 F 55 A B P &R 7E (B R KRR,

SNP B8 HHNAFF BT (A T.C X
G)M R Z 4 # DNA o854, ER- AL B
BRI R WL —F, 5 TA B ML 90%
LA BB SNP £ AR KRB, kR & , S HLim %
MR R SR B B 2 B M T B B R A 5
ST 5 R T SR R AL R BRI, HIRVEE B, AT
T A B R4S 4 SRy b B0 P T R A T, R
&, RAEEHATHBEEK W ; Tagman FEH FERBEH
A [ B3 68 B 8 S 8k B A 0 R 2 AR [ O R T S 3 ok
FRAtL & SNP BE5T , A< SCHFT T A9 SNP 4 7 vk
J2SEE it PCR R 3K A% & 7 145 46 W0 28 28 07 5 0 3%
HF B, #Rf5 % PCR ¥ ¥ ™=t 45 £ & LDR, ¥
DNA #E v BB SRR 35/ 38 o 9 {0 Al ok S B
MEER E G H G5 R HER, IR A R Eeo
LDR HFH#:illl PIPSK2A % £ &A1 HBV Bk %k
FE Tt 25 58 AR BR AL I

LDR 2| F & IR 7 2 B8 ST U Xt 2 PR 2 A
RAERA, MR ST B AR = &
ERH R, — & BT, 3 - minic 6- K&
TR, 5S-SR EA S, BRAKEREEN
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3I-VEFS —, RE S-WmHE—TRMERE
ALAAREIARR, 5t U5 2 0 S T8 B
BRI R R BSR4 I T AR 4, X H M F IR
HERKEFAFRAR, PCR YRR 2 M5 /E i
M, an R4 5 Z UGBS, WE R ST 0B B AL 5°—3%
55 —-LREHN S -SAERBERBERT
B, NTE & R EHRIC K LDR 724 ; B 18 1% 55
— BRI %] DNA R S T4 RAES T RE L
Xt RLALFFTEE 22 p AR R A MR A T,
KRR BEREAT o B AR HE I A B e ik s T R o
Ko BEER HAEHRIEET, A8 — g R
fdieT AFRFBRRKEXMNAFRNAGET,

AR E SR T B R R 5 %5315
Y1, PCR ¥ =R E KK, — M # 200 bp Z K, B
HIERREF AN ZSHA S RERE, Fikik
THRAE—K PCR ¥ ¥ &P M1, # PCR ™=
YK o R4 52 A 8 B AT B B 2 7 B IR T IR 4T, 3
ANRTEBRARE S-mMERERE 3 -mEmMT T
W, HBRNE . ()T EHE YRR E, B
FEFRHFITRRKENE 23 NIRRT, XEEFHML
BFHEETYRKEGRMEE 2~3 1B, B
WiF KX (2) EEFYHFHHRBRELET, B
TR R H B g TR

A SCHESE F] A PCR-LDR A 0 2 A Bx & 4 A
SNP G276T GG £ \GT &! 'TT # i F B K B 4 3 M
88 bp.88/91 bp .91 bp, AEEXE EH SNP T45GC £ TT
BTG # GG B/ B K F 4+ 5 & 82 bp.82/85
bp .85 bp, 5 E MBI GG R —B, PR REH SNP
T950C 9 TT %I [ TC & .CC BIH H Bt K & 4 5
108 bp,106/108 bp 106 bp , ' F E %K SNP G1181C
# GG B! GC B! CCEMRBKESFN 112bp,
112/110 bp110 bp, 518 E Soufi "M BF 5T 45 HAHIE
B RS2k E N SNP Lys109Arg i AA # AG & GG
B B B4 515 110 bp 110/112 bp 112 bp,
FEZKEE SNP GIn223Arg 19 GG & AG # AA &
MR BKESH N 116 bp,114/116 bp 114 bp, 5 &
B Park PHIBFR R —, X 6 MLEAKWAKER
% 5 ¥4 Hardy-Weinberg -4 15 16 30 25 2 4 R
MY AAEFENENE, BEEZHEERE SNP
Lys109Arg AW 45 3 4 DNA 3l )5 12 363F , 100% 48 7F
&, W BERFT, BHRER, BMLRTE
450 min M SERL, B AR B, R B EH ,ES T
Kt & SNP BFR ik — R = MERAS5 CHD
HIAE R MEEE R T HAE

4 BEW
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