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Research Progress on High-Throughput Automated SNP Detection
Technology

Su Rui, Lin Jun, Chen Liqun*, Cai Weiwen*
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Abstract As the third-generation molecular genetic marker, single nucleotide polymorphism (SNP) has

received extensive attention due to its research importance in the fields of genetics and medicine. It is necessary

to establish a high-throughput automated SNP detection technology. This paper briefly summarizes the principles,

applications and characteristics of representative traditional SNP detection methods: single-strand conformation

polymorphism and restriction fragment length polymorphism. A detailed overview of several representative high-

throughput automated SNP detection methods: Sanger sequencing, pyrosequencing, MassARRAY (sequencing),

gene chip, including their principles, applications and characteristics. Moreover, the way to the high-throughput au-

tomated genotyping in the future is briefly discussed.
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] EEME IR R LAl _E, A& A TR LA A R
) et 38 5 5 B ALSNPA ISR (0 R L N2 P BA B AR
R

1 SNPRIEMKREL R

—MIN N, FEAE AR TR DR A, B A AR
%) A0 28 A A A R R T 1% 0 A7 R 38 5 4 BRI SNPH
NSRBI H B SNP R 29473000 000>, SNPHIA77E
fEFDNAFAI A F5F 2850, ~FHE500~1 000
GRS H L —ANSNPP, Hide, . GO
N ST K AR AT R 58 1) DY Fh 32 2 K,
XA RA M AR, JFHBEE R, 258
PEFEES 7R, BLE DU RIS RS T A2
FEAESNP, fH SR F 5 A R A LT- 0T BAAS T,
A P A RAR T 2 46 K343 Lo, Jf B R A2 5
Hi e AR 2 Loy ZH—1, HoA R 28 3 RAR K
A AETHN 3 5 ChlE 2 [, JR R CIR R IR 5 o) KB
it 2 T B T

19964F Z R, 4> TAriciF 7t 35 B4 AP e PR 1
Fr B B 2 3 1 (restriction fragment length polymor-
phism, RFLP) 1% 5 X 5 & 7 51 (short tandem repeat,
STR)ELAR A 1t T2 FE DNAW Fh s 4% bR id. B #1996
4, Lander®fE Rl 27 244 & F IEUHE S BN R FE R 2 A
[RISNP, Fifi & B2 F IR AN 8, A A AN
“ARBAERIL . MRS WIE T IR EE 0,
HEAR B AL 202k IR 2 4 e ISR i 98 A R, SNP
R¥EFEEAEM . JCHASAHZ T, BT MM
12 R, SNPIIFE R 73 BB 78153 B 275 3 (.,

245 o KA R PR B AX, A 5% TR e v = 7 AL
T H AR B EL AR S, SNP 25 Wist A% 24 2454
BRI ZH 2 B IR R, 29 B DR 20 2 S B m B A
AN TR 2 TR 24597 R0 B AN [F]1, AN [ 1)
I NAEH A —Fh 259 () it fige, b RO 2 R N
Fle HHF TR, X2 T AR AN 8] X 2540
W AR, AR R B 2 R, TR DR b X R
Zn FERINBZERZ AN, SNPS YK
i 52 P4 AN AR U TR I EBR R 2 9 BHE R
FRRIE FE A, B B 38 A LG &R, 0 T AN A AN
AT EAT #1624, 68 8T 25 1) R IR R
MRAEE200 - S it AN 24 i B RN (FDA) I ) LA At
R LR R 25 2 v, SR AEBE DRURE e Pt B, i
T NAELE 2T REAT R D8 73 2, ARG i 2576970

2 SNPHYEZAR4FE

Wi BT, SNPR EIRGHE .. BA iz (18 4
fk, X G HIEARFIEZ AT 4y, A AR AT 2 B T
A1 Al 7 2 IR IR
2.1 SNPEEHAHHEAENZ B

FAZ IR 22 25 1 A2 N 2 (R 21 A i DL i —
Pt RABTE A, BARZ SN T 52 LT BL AR
& HSNPG| #E ), P35 — T M2 g & il — A
HAZTT R 2 S R A A AP SNPE & LA
KB ZHZ A R 2R A O R ) RALH S
SNP# VI M <, 40 3L IR 15 2 [K(BARD 1) FISNP
P E KAE B R R P
2.2 SNPHEXMERET R AR EIEEH

X T 28K 22 HIs A5 A OG5 IR 9T, SNP IS %
e thm, RAARMNI0?, MR TR %2 S
e B A% Ae e PR B =, A X TSNP 7T 2 {EH 1S
fEHI, SR A BB 2 AT 5E2) Niciura%F 2!
TSNP L bric 5 40 BHAR B PR B S He i, &
H—Fhal5E. BRI, BROY ARG 0 s IR 4 =E 1 T
o
2.3 SNPAILUHITRRIAE ., TR

SNP& —#p Z& MMt brid, HAEIUEAL
BRI A IR IXFh 5507 2 S PE R, 7Edk
A7 35 R AH i A i, o T R A R T R 53RN
FIWTRI AT, A BB BEXS 3 B i A R, G4
i, R F I HIRCR, FIT E sh a2,

3 fREZESNPIN X
3.1 BEEMRZEM(SSCP)

PG 5 22 AT I JRUEE RS X K A 2 1
HEDNAZ T, B A — AN 2 57, FEMA R
2N [, )P B e T 1) IR FL 285 g, 7 HL K e A
FAFEN L EEDNAS T H Tl B R R AN, RILH
AR/ 2, H B IX 20 HH B AN () SR AR

J& KSSCP5 5 4 g i 30 b, RIPCRAH &S 4,
¥ B K DNA B BEBEATPCRY™ H, i 45 3% 46 Wl J7 v
REEA FT#E . OritaZ5:CO R 7E 19894 v FIPCR-
SSCPJ5 %4> HTDNAM 2 4514 . Bosari &5 1 H k77
ARSI S N A0 BE R (p 5 3) Hh I SR 9 AR . RV
GOTFEAE T R A, (A B —
SE BR A, — M 300 bp A A 16 BURINBY . B
DNAS I A B A3 K, A6 H 56 350 3 BRI, 17 X F
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VKA ER e i, A AR FRAG I RS 45 R, JF
AR X SR ) B AA TS DL S A7 B AT 4 W4,
3.2 PR&IMEFERKE S5 M (RFLP)

TEARZ FISNPIARA i rp, B —H 2T
SR P B DDA s e A AR, LS SR B DDA R ek
AR ul H PR B UL o 2 ] — R A Bl AT
1B, 2= AR AN R B B PR v B, F-EAT K
Sy B 2 B AR KN — &A1, BRI 2,
i LAS ) R i )7 i Ak PRI SNPES),

ZALL T PCR-SSCP, K SNPA i i £8 JE A F B o
HEATPCRY 14, FEXTPCR= 453t 47 B ) F A, 1%
T3 VM B ONPCR-RFLP, A5 55 14 R AE A J5 A KT 5
e H, 120772 FOREAR I HE A7 T 5 2 R 1) i e )
AL A5 AL FISNP, IS At % b L Ath f 3 Bl 010 17 250 Ak 1)
SNPHEAT K6 MG, 177 HL D) 2% 1 A2 52 52 565 (1) 3= 22
B2, TR R A& MR, KA N D) B K
o WangZ5CR] B o0 i (FIPCR-RFLPE A ) N i
L il 10 %4 % il 3L [K|(WTERT) 15273594017 15 AL SNP.
SunZ5CN FPCR-RFLPYE, 757561 £ & 6 K 41 i g
(ESCC) 3 1B A bk ELJR3 2 0L [R| (Bel-2) A il 1 3
FISNPEE R B, FF o0 #7 7 B 2 &M 5BAXE AT
RILMK R,

LA™ 28 1 P A A 5 SNPAG I 77 15 1 2% AR IR
P KR AR R A, AL IR A W 75 v A 2 7 2 TR
5 EPCR(AS-PCR). A& VERHAE#E R UK (DGGE) % -
5 2 LI SNPAS I J5 vk ERARIRAE I (H . B A BoR
AN, (HEAERN SRR, R RRE. RiE
AR T2 55 5 BRE, BR 32
TR T — MRS TR, ORI R E R
ML F ARG LU R, 75 SNPAGIN B 7 (. B

4 MREEE. BatiEERSHNKG
MFE
4.1 Sangeril|FE

Sangerilll 7> 72 SR Jy— AR, BV FH XU
AR o 2 VR SRR AT I T o IR OV A
¥ HiSanger[4] A TF 61, Jf 5 AE 19774848 F % 77 ¥
T NIRRT A VEERphiX174, K5 375
ANBEEE I e AR (NGS)« = AR (1
ML B3 53— 7 ) ) K e BE 58 T AN, 2 e L8
FISNPAT I (1) —F 77 o

Sangerill J7> 1% ] — Mk 72 4 K ddNTPSE A ik
SR R bRC i, SR 5 45 B8 — 2 1 L5 23 il i N
F4DNAG B PR R H, HTddNTPHI2 5 M35
Rrp S5 1 BB AR, HOA 3 F2 5, DNA AE it 4]
ANBE B BBt PR R B 1T e ¢ 1k, Je e PR VK R
S B RS JE T DR sk 0 B A 4 1Y)
DNAJF 511421,

Sangerill 7 H ZhALFE B R 5y, HLBEWS n] 5¢
HH TSNP 2> BURG I o 38 sk 0 5 f6 A 1FE A 2 SNPAL
R RAZ A 0 2 T 6 55 A/ IR s 2 R A N
Y GRAFFE R, Alzahrani%E* ] SangeriZ: B 2  F5
DR 98 (TC) I RE 2H 2DNA, R BT HUIR e 5 K]
(EIFIAX)N & T-5/51 & 7655 8207 i b 2 WL A113
UL M RA . {HJZ, Sangeril] 7 (1) RBUE A —
SE B, 8 51 SR LA AR, mT A2 IR B
PET, X T IEIRSNP 3 AL &, fe i@ =K, K%
BB AW I B 2 AN BE R I RAR, 3 At A S AR
M RSCASE =, T HL S50 25 AR P2 A, 75 BERER A
N ACER B DA S — 5 B S 7 [B), AN T — Ak
SEHGE .

4.2 EEWEGN A

FEREER I 73 2 )& T AR P (NGS) ) — Ff 5
1%, R TPCRY 1Y LA I 1) IR AL 7 S LR AT ¢
JEASI R e 7, G A T A F IDNA R SNP
a1 R,

T E— A R BB S S 7R AR (LA
DNARGEE. =R T MR . ROLRE. =
Tl T2 M UL 58 PR )« 2 s I S 40 (B 955 5 -1 IS e
MR OLER)~ Ar I L BEDNARLAR LK I 51 40
SRR R B Ay WY 51 05 R IASARGR K, R —
M B, FAIA —FdNTP, fEDNAZK & i
ERTT, SRR EisE BAMNC X I ANTP2 4 i A\ 2
WFF 51 P03 A S, T s Bl PR — IR B R T AR Tl 1R
oy, £ =R R R A BE I A E N 51 R
HH ) S - R R A5 BATP, ATP5 % 3 AR DO &K
il B PR AR F T T BRGSO 3R, 7 AR T A ) 2
5, i TR A SRR R TR B —
AR S )RS ) g, W 4D v D) R A DG C 1% i e
OB EEE, Rz, # M\ PIANTPS B A I AL, W)
ANRERA Bk — RV GRS 2 A
PG . = Tl R AT LTl R T 1) A FH A2 TH A A4
F PRI AR FIANTP ARG B (/0 SATP, {81 T —$
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R N A — P ANTP . itk 8 5 0 Bk A 58,
I e AR AR U L RT DL AE A A5 B0 A USSR 1S 7 514 .,
H I SEFLSNP ) 77 A 1481,

FETR RN P70/ Sanger Il ¥4 () 31l 1 5575 H
MRS, T k. PR tE L. REUE
151 B R o X TR BEIIDNA 7 TSNPy Y,
Al DL B H A A R AR A S LMY, Sukasem
SRR R T — AR BRI T VR A I 2R [E 45 B
J¥ g FE A R UGTIAIR: N 2 3 PE(BLFEUGT1A41%28
FIUGTIAI*6 Fh 9 AR R 25 A7 JE U R . b4, 42
TR W P A — ol ) 1 A B 11 52 S SR P 7, Bk
L FH T JE R 23 B4, i T DNA R A0 = 4y
HT. Busato%5 '@ i £ B 1R U /5 T & — A T
SNP 7 72 {257 32 DR R S ME DNA R 4K 52 2 20 AT
%, =R ENE S K(IGF2. IGF2RFIPEG3)H %
HHEAT 5E B0 MT, IENERAE T % LRI AT 56 . On-
erci¥5E 2V FH AR 5 W2 I 7 Aar M O6- FH ik 1 M S -DNA
H L EL R B L D (MGMT) 5 Bl 1 X 3 F Ak R, 9F
3BT T R SO0 W R AR . R AT B
PR, HE T B RN R TR
SR P B FEANIE F, i FLHAFI 2 b — e R, iR
AAERT R 5, 5 BEACE I AR R DU 3 AN S5 S A0 X B
AR RAHEATS. eAh, X T RARSZAR T 7% AL AL,
R R A2+ R, EEVERAR. B, 2R
T K S 25 T AT % G A R L P 1 2 it 1, P&
FRUGIE 1 —Fhod i 48 H B A 80N i (pyrosequenc-
ing with di-base addition, PDBA) ] £ B 2 I ¢ € &
R MSNP I J7 7%, KL firs6717546 Fl1rsd 14832411
R 25 15w AR BRI 7 85 R —8 2 m T
I RGO, PTAS I AR AR AR 22 3% 1 S5 7 HE [A]

4.3 MassARRAY ()i AR

MassARRAY 3 A S2 i i HL i 2L 5 ) 4 171 (SBE)
5k A o Al B SO A/ F S R AT I D R 1 (MALL-
DI-TOF MS)J¥ 73 HTSNP, iX & — Fh ) B 2% 1k 2%
AV X FEART . 2L, 34
B iAW/ L B (MALDI) K AT ] (TOF) i i (MS)
Bl ek A N R AK IR o BT i) 2 Dhie TR, JUIHRAEN
AIAE R R 4 B 5, AT T MR 2 S SNP2E A
ﬁﬂ[SS-SG]O

7E [F Br £ 9 ) Sequenom MassARRAY & 4; 1
G rf, LSNP R 4 Y JR B AN [ (I SNPA A,
HEAT AR B X 35 R S EPCR Y 1, E 5 S 1k B il

FIPAEA i, KR e S B R 5 AR AR SR R R
B L2 i, TESRBOE TR A THE N |
17, HFMALDI-TOF MS/2& % T i & K /N5 HEAS [
SR A, 81 KATI TR 5 B R U L,
AP 3 s s A B ) B AT 8 43 i KD, itk
I3 9% TR L R SNPR AR A 1 671,

MassARRAY Hi R B A L FhIhfE, v ARk %2 &
SN (EEA [ N40Z2 AN ST (AL 5) < B3 $R EORT i
Frct . e fte B, Hxu T 2 8RR E
A SN RERFRIAW =Y E, FHRBE R, BE&
T A S R J1PY, Clendenen% PN H I
77 922 0] %6F 111§ o i DN AE AT SNPJ#i 25 . Jurinke
SEOOR FNZ AR R A 18R 2 i T & KIS SNP, LA
S TRUI R 4 i S5 A i DR e 1 R 0K, ST T N Mg
|73 R (TP73) ) S5 A5 J5 R 5 M s 1 B 7Y
UL ERFAE S T R AR e Eit. B
TR RN B AT i 1R 6 A AR 5 6, A0 L PR B R 4 2
Wt R0 43 12 W s 4 2 B A 3, Xiu
EAVE RS s N A e D ORI P NE SR /N oF
(HCo V)il JH 97 25 J7 32, 1% 0770 B i v i R,
AN AT PAAE B MR 51 2 R0 THC oV, 1T ELIE RE S A K
PUET FTHCO VAR AR HE . MinZECIE 20 23R4 it 2 4
i, X R A R 2 AR R R (EGFR) R A 12 W vk
R IN, MassARRAY #a il 1¥) R f5F85.7%, BH ik i T-£E
BRI 7 1) R 74.3%. {HSE, EIfE&HECE 2%
Ak, 222 1.96% 1T HE 2 H IR BH 14 45 304, X
RZH AT — Dt i Ty, CAaf IR 45 R dE
iff A R O A 1
4.4 ERETHE

FE RS Fr(gene chip), Y fDNA: . DNA
P %1 (DNA microarray), K24 0F T JLFER
P, BA 0 Z R, S A SR AN R 2 [
HHZERE TR R TR,

B TRLES (1 i B T il T S U
AR IT A A28, B0 AN IR R I 6 G skl H (1),
BB T O AZ R AR ET FH R IR 1 7 ¥ v 5 P b 7
i AE 22 3o A B [ A A (N 38 55 b, AR R A
2 Rt gk R it (— B H Cy3 MCyShric) 5 IREHE
R R A5, AR E B A A, BRI R
R A5 5, FERTom s AT 20 W, 7 H
LT G 5 mE RN EIRE B, R 5
RN g R B s 347 Ao
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TP AR 4w 1RSI, 3
RpS, FNELE S, £ AR TOSE AN ]
438 . Han VM S i B RS 24 0 B2 B 5 1)
WAL LT S35 2% L K (GIB2)BEAT JE AR A7 i i A, 3t
et 740 52 A8 BRI 2 0R29.17%, 2% B 38 4% 11 W 43
e TSRO o NNV E S U SS T== alLIAE BN
FH G IR R AR AL A, T 2 I R B 52 ik DRV A U0 ) 75 22
Chen®525d ik DRI R BE 51 2 A1 1AM, 3382 Ay
VR 4 S BT - SR A MR VR 2 FE R RS, DR
B A AR AL T B S KR . QuaakSETKL
T T EFES63 MR T RE I RUE B B, ok BN
ANFEFEALCEAE T 2. DR 288 21175k
AT A DA A o R, S e AR DR RS, EDAAE
R FAFHIAEYE . RanjbarE Uit kg g 7 —Fh
DNABRFEFIE 7, BTG AS  45 e 75 & ) Ak 4%
WK EPRE WITRE. EELIH.
A6 TG B S5 10008 5 1, AT DU DRI L & TRV

FESNPHIAIN R A b, JE RS R B 34 45 T
WL EIEE, F-Yos A Eal RS E R
ANREE, R — k4 28wl nl LA S IR Ak 22 SNP
PR A, B A i A A & /D, vl T LS
W E 2 LSNPA#T, B2 5 s T Al 20 . Wata-
nabe 5"V FH i [RI0S A4 BO I B4 3[R I SNP, s
ABOX: R FHPCRY 3. Jepbbrid, Re 5 &K LK
R HEDNATREN P 512858, AR NS5, #174BO
B[R (I SNPAS I, - 1IE S21% J5 v 38 FH T ABOJE A
53 BUFNY) b 45 5 W R I 23 B, W R T 25 P R

]
HH o

2 A1 [ B b Bl 44 (P SNPAS WU 85 A = Fol,
539024 : Tllumina SNPAS M H . Affymetrix SNP
(43 T)ats B A K Agilent CGHACS A (AT FH -F 46 11
SNP). LLFXF =FpSNP:ts F 43l BT /24 o
4.4.1 Tllumina SNPA| % K Mlumina )t A
I 5L RGOk P 3 o . 80 St inh 2] b R
IR EE Fr, ARz — e R Ok 2. HE
FIEESE I /INFL, SR 4% HR G T 24 1 7 V248 By 2% 1
950 53 B N AL /AR LR A BBk, R — A
INFLIE SR 4 — AN Bk . 3 Fh Bk 26 1) 28 3 K Bk
(AL TR, R AR 1 [F—FDNAFFIH L+ 4
UL, IXFIDNAR FIHK FEATIANRIE, 0 AP 5
SEIEICBR — Ui A 5 23N HE (1) Address 7 41, 1R 2
PR VR B B 28 B8 ik B 2R THI AL 5 50 Bk £ ¥ Probe /7

H, fEH 25 B ADNAMAT HAMEAS . Address/7 51
i Probe T 41 j& — /N EEAR, AATTAR ELIR G, 0 2 1
Al LAAR 3 Address/7 51 8 52 B — N Bk _E BT 0 B2 )
Probe 7 51|77,

R B I (I SNPA. AN [R] 23 P FAS 5] 4R
Brscit iste — i 275 5 B ARDNARE T 2258 1)
ISR ET 77 1 R 3/ K g 5 42 4 SNP AL A, IXAEAE 1
AT SEATR PR I A%, £ MR 45 SNP R AL 37, 15 Ak 1y B AR 6,
Foc B CERMAC BR  BEAT RE AR . 5 — R S H bR
DNAHEAT 438 19 B i R T 3" A vty 1) i 225 M1 4 78 5 7E

Hro WRSNPAL fUEGHIC, A8 4 REF3 A ot & 11
FGHIC.

Nluminarth 7 K I P i 2% 45 500 2 AR i 41 4
BIF2F S Bt RISk, DLEE — PR ER
Wt 77 XA B, Ui BRI R R I — A 2

H H AT SR, B TE— AN 3R i () B A R R X
ANSNPAL s I EREE . 75— @ M AAS AT, Wit
5 58 TRAE S5 S I I DNA P BURF P 4452 AR
Jei, BN DY R bR ] fdANTPSFIDNA S & il HL
HddATP. ddTTPH Fl % 1 18 & F — fil§ £ %X (DNP)
K HEATFRIC ), dICTP. dAGTPR Fh k% 1 R 2 1 4E
YIZRFRICH . fTEDNARGEEMIIER TR, &Pt
DNPERAE ) 2 bR (10U 802 1 B 4 B 4R 513 K
Uitg, 5 SNPAL 5 Ab 36 B AN o 4R 5 B R 4
RO AR L ) E R & R AL 5O R L M HIDNP
PR, AT 350 5 AR ) 2 FIDNPRE S 45 5 10 14 o,
15145 F A £ FriC ddCTP. ddGTP & Hi 4 4, F
DNPHRICHIAAATP. ddTTPE R H 40,

TES— B9 id UG, IR EHRAE, 4
RHTHH, O E5 SRS, AR T4 R1H
RS s P it (=i wti s 2713 91 O/ N |
P& 5T PUREPUARRE T M 45 A 10 2, 1Ak R Ao
N ZEARC I PUEE %55 & 2 B PUAR FIDNPAR 1 (1)
U FPHUARFCIR I PUAE, PR T 2R3 B
SRS 5 R, AT 45 R E W R A 5 #
A S 606 B ZE AN 2, AT ) W it
SNPAV /2 ARIGHI AR & 15 & S0 R B W R R T 40
JEEERE, ] W LSNP s R GHIAL A T 4t
o P B K TR L, T m] ) T iX N SNPAY s A
[ At £,
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[lumina SNPAS IS A =2 B X F RN A (U

AT CLA TG PR A 5, A, R AT DA L3
JUBE J3/NSNPAL . (2) P15 B v, B sk 99.9%1H
HERA L o (3)Ra Wl 2 FH AH X B, — AR A%, 90
JIAE KR B R ME TR EE1 000~2 000 A [ i, B
CUA A0 2 7 A SNPAE I ES J, AT LATE 96 i 41 o gk
A7 55 IR 2 0 1) 6 A7 2 DR SRR R ™), Park S B4
FH 7 5545 #1240 0001SNPA A5 [¥)1llumina Human
Exome BeadChips:ts /, %€ 1 5§ 2 FE(LPS) M ¥ 5
JH g 0 i v S5 B R R Rk, 87 1 e 4 i b 4%
A7 J5E BRI R R E PR P B o
442 Affymetrix SNPAZR(4E)E R Affymetrix
R30S I i T 2 AR ) 4% 1), {H 5 T lumina )
FE T ZNH AR H AN F . R — KRR Wafer”
(R B3, i 2] 1) 32 22 i B R I o 2
ORI R TR R AU R R, — B2 B S
SRR, PRy R 2 5 EARER R R A
Jid 25, (19 e B R FE AE BE 3R 1T Mo IR B 1 X
WR 2 T AR B, SRS N BLE IR 2 dd
P Y p e S HUR AR oL o hs P M TS PR (YN
TG ANFERCE, BHEr ARIXE, v BF
IRZFEHH S AE NI, SSRGS, &
WY /NT i AT Lo i 2041, ANEWIRIN 2, #2175
T 5 AN I X e ] R 2 A i S, T I N AR
B ik /&, BRI LK IR BN R XA 55 AR
M IDNARE, BIFREE,

— i, FH TR ISNP RS v B MR —
PRI SR EREL, K N30 ZE, BTt -5 SNPAT A
FHAR, 1F 2 $° H BaDNAF B EIS A . 55—
FREREFIY B (R EE, JL40 NAL Gy C. TIUA, &4
AL, 37K b 1) 2 — AL 2 R e 1), NAERG
BUCELT, MEE /MIRCEE R 58 JU AR 2 7 1, 5
iy 5 A9 AT LAR e AR AT 6 (C AN Gl 3 ) 1l 43 €2 (AR TR
B FRZE, VE A2 17 5T SNPEs v 1 Sl

SN IR T, — DR R
FAZ AN IRARE, 1415 H FRDNA T 51 g 4 42 2]
GR be BRI A MAN B aRE, 2483 H
RJT A b AR IR EN 5 B AERENET A4 A B H AR
DNAF I I, J8ad 47 5 1 B Be g EAT i 5, 7R 2
R X R EE RA SR 7515 B brfP 5158
AVCECH A 2 kA4, Bt R 5 HFRDNAJTF 51l 56 4

DURC ) 2 (RS A O B R B 2. Rl
PGB AT Ge 0, SR E FLE R ARG, 17
P AT T AL AL s AN F], 7= AR W] RE ) 9801 2 (e B4l
R 1 10 B0 2 BRI ) 4 (B3 2L (M SR (A 2, 48 1t
R SNP 2 U201,

Affymetrix SNPAE I (7324 )85 F IR R A2 4Gl
RN, E AT A EEIN A (W1 Axiom
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Table 1 Comparative analysis of various SNP detection techniques

Jiik Pesi
Methods Advantages

Bnd

Disadvantages

PCR-SSCP (single strand
conformation polymorphism) ries

Simple operation, low cost, suitable for most laborato- ~ There is a limit on the length of detection segments, generally

less than 300 bp, which is not conducive to automation

PCR-RFLP (restriction frag- ~ Simple operation, high specificity and accuracy, suitable Only can detect some SNP which located at certain restriction

ment length polymorphism)  for most laboratories

sites, not conducive to high throughput and automation

Sanger sequencing (dideoxy- The SNP site mutation type can be precisely located and Special equipment and experimental space are required,

nucleotide chain termination  the information obtained is relatively comprehensive

which is costly and is not suitable for general clinical applica-
tions

It is suitable for short-sequence mutation detection, and Special reagent instruments are required, which are generally

can display the proportion of mutant base without elec- less sensitive and less reproducible for detection of mutation

method)

Pyrosequencing
trophoresis in a short period of time with high accuracy sites lower than 7%
and sensitivity

MassARRAY

It can be used for quantitative and qualitative SNP ge-  The test sample needs to be purified, and there is a certain

notyping through multiple reactions. It is more sensitive probability that a false positive will occur

than pyrosequencing

[llumina SNP genotyping

Mainly for European people, with high throughput

High requirement for probe design, and there is also subtle

detection flux and accuracy, relatively low cost and can nonspecific

be used for clinical testing

Affymetrix SNP chip
tion flux and high sensitivity

Agilent gene chip High efficiency, and the SNP probe can be combined
with the exon targeting sequence to detect the genetic
information more efficiently

DHPLC (denaturing high

performance liquid chroma-

tography)

Mainly for Asian and African people, with high detec-  The detection process is relatively complicated, the cost is

relatively high, and the background interference has a large
impact

The detection flux is relatively low, the detection conditions
are strict, and the accuracy needs to be improved

High detection specificity and high degree of automation The detection flux is lower than that of gene chip, and the

reagents and the environment are strict. Only the presence or
absence of the SNP can be detected, and the specific mutated
base cannot be judged
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