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Analysis of Single Nucleotide Polymorphisms and Its Application

Xiuling WANG and Toshiko SAWAGUCHI
Department of Legal Medicine, Tokyo Women's Medical University, School of Medicine

Single nucleotide polymorphisms (SNPs) are places along the chromosomes where the genetic code tends to

vary from one person to another by just a single base. They are estimated to occur about once every 1,000 bases

along the 3-billion-base human genome. SNPs are an increasingly important tool for genetic and biological re-

search. SNPs analysis is becoming increasingly important for studies of drug resistance, evolution, and molecular

epidemiology in mycobacterium tuberculosis, human immunodeficiency virus, and other organisms. Although

current genomic databases contain information on several million SNPs and the numbers are growing at a very

fast rate, the true value of a SNP in this context is a function of the quality of the annotations that characterizes

it. The most common application of SNPs is in association studies that look for a statistically significant associa-

tion between SNP alleles and phenotypes, in order to pinpoint candidate causative genes. Data derived from

analysis of SNPs are being applied in many diverse fields, from medical studies of disease mechanisms and indi-

vidual drug response, to population genetics for tracking migration and mixing of ancestral groups and also in fo-

rensic science for the identification of human remains and identification of individuals from bodily samples.
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x5 TL A. 1996 4 Neil Risch & 12 & % SNPs
% 72 B 5T (transmission disequilibrium test:
TDT) Bk > TEZRFREBREFEIYE YT T
52 ENMEETHLEEIVRENTH S, SNPs I
T HEHTDPITEFE o 727,

PT4E, SNPs ORFZEIF &R CTIEICKE RHE
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{RZERIRNT D 72 D EIBE R % HapMap #HH (77 A4
BT SNPs ONTu ¥ 4 TR PEd 5 E0H) H5HED
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MBMICRBAERZSEETERET Y-V ek D
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H =1, WRICEET 5 BETFEHERET 570123
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AT & o TR BIMLE, ZAMEHER, GIER
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HTE B4 —F— A4 FEE (AANLEHE) 0EH
D7D, TRED X T = XA DBADBART R TH 5.
% 72, SNPs T I EE 7% 858 DNA O K 1 100bp
Hitk EIEREICE W20, BIHAERIE, £, #
TR, MEEEE, A=) VEEHBG SRR L
7ZDNA DL BRI SBHESUETH Y, BE
AP AIBTHHRREEICR S 2 LAVRIE X
nT&E7-,

1. SNPs DFE#H & B4R

SNPs (2 ffl AT DNA S 0 1 o #
WIZKBEMAEBKRL TS, & 7 L0EFIH-
EDOB|FET, MAEMIZIZST ) AR OB A= BE
HEfmRAB s, BAZORPEZ1EEDENT
HY, FOENPERMPIZI% ULEOEETE SR
BIGIEY| OERIERT 5356 % SNPs & IT-5.

PIZE, Tha—VEZEHOMBMAEX TIVTE
FERAKBEREZTO 1 EBEOMEICLY, Thra—
WHERD B e b DELETF O (TACACTGAAG
TGAAC) &7 Na— kv b OEETO
—# (TACACTAAAGTGAAC) # B+ 5 &, &
HHE MO G (guanine ; 77 =) O 1209, Ko
e P Tt A (adenine ; 7F =) &b TWw
5, TNE1HEEZR (SNPs) O 16ITH 5.

SNP 4 31%, 2047 7 A FIZHEET AHMEIS
Lo THETAILENTEL (W) . —HWIEE
FOREREICBALR T AU BEME D H % rSNP (regulatory
SNP) , iSNP (intronic SNP) % X 0f uSNP (untrans-

lated SNP) # & 72 SNP % ¢SNP (coding SNP)
EIEY, ZOMOBETOBEEICEBRZ VY A
SNP % gSNP (genome SNP) & 5. SNPs OHFZE
[Z1X cDNA %# % —7%" v MIZL 72 ¢SNPs (single nu-
cleotide polymorphisms on cDNA) & 4/ 4 DNA
#H—7y MILZSNP % 5.

cSNPs i, BHOD T I J BEFICELZRI L,
ZTOEHDOEEBICE (L ZRIT LI R SNP 2 Ro
J57208%THS. T LTT / ALXRLVT
@ SNPs D#RZF %, mRNA OEERFNIC KBS N
WA ¥ A YD SNPs REEFREBELFH LTS
TN —=RH A LU —EH R E, BETH»D
N2 Z2A12H D, cDNAICHYE L2 WO
SNPs # ROF 5 DIZERTH 5.

2. SNPs f#fiDEH

SNPs #if 58 & EHT D EBFIZ O W TR 2 IR .
SNPs f##r 12 B3 5 W78 1L, SNPs @ [F] %€ & SNPs
DEILEYT L) RELZ2OOEBEICFITOHN
5.

SNPs DEIEIE, H L SNPs # &I L, 7/ 4 L
WZDONBEEZY Y 7T 5EET, BXEHED
SNPs BRI &N B, ) A<y ¥y Fan
SNPs i3, BHEESLEANRHICHET 2 BIEZTORE
2% H, SNPs 7 — ¥ R— 2 DIEHRE I, 7/ A
TA FRBEFREEZHREI T I ENTES.

SNPs ¥4 ¥V 7Tk, v v ¥V F L3RR Y, %
BOBARITH U THED SNPs % ST § % &
12, SNPs DAZIEIZ 5 355 > Pesg % TERE 123 T
THIEDHRETH S, SNPs 3L AI~v—F—L& L
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SNPs 1, Bz FHBUSKELZ RIZTTHIOTHD,
NI EDT I BEENSETEOM X IR
2 RIZL, #izT (EY) OBRMRE - ENHEHR
BN BEEIZIE, SNPs 2RAND Y A 7 B
RLEF O[T, BWICFIHTLI LA TES.
SNPs iZRANCH T 2 @5 T 2 T B OH BRI &
LT, WRICED 2 S OHWPREHNT 555
BB LORER OB, EOMBICRE 2 R,

NHEBEEHER % B2 5%, FOERICER %
SNPs % b9 % 2 & CRMB 2R L, REFA
?® SNPs % i L CRIKROBFERLILD ) OFER L &
RHMNT B ENTE S,

SNPs (d FIfEEMAE TR D L  BIE S N L HEET
2R THDH. 1 D0 SNPs B TIE, 2FEO 7 )
B BH, BUER D SNPs v — % — % FEIZHWT
AR EE IO N T ¥ 4 7 (haprotype) %1
T LIV EHUEZEDLILENTESL. &
DIHH 5, LD SNPs ITIC X Y, R &R 2
DAE NGB < MR B AR O HI B 722 DI HIZERT
HHEZENRINTVAS.

3. SNPs DOISH

1) EREZ~® SNPs O

SNPs ZSEZEANEBIZISH S - Bl e b
) AEFIANRIZMB SN, TTICHROKED D

DEpo7zZ kb, BIREDOEET  ARICE
JERROT -~ ZRTEEEHERETTH 5.
ZRTEBREICIE, BEER, REERLZ EHVH
ELTwWaAH, #NFhoBEBIIBITABIEZERD
ME5OREEIERY, /2, MAICL->THELS.
BREZOSE T, E—BEFRPELARTED
Bz FEE (mutation) 725, ZRTHOREHMRME
HIET T HEIETER (variation) DRRICEATL
DOHb.

EREEZEEETIE, EEAEEIVKRFEL S
FE SNPs ¥ v ¥ v J IO K ERFEREBDORERERR
TEHEETAHI LN TES (M3). HROEEEE
e LT 2RERBEREETFOMITE, SFF
REM, ANETHATSN, RERIEEEETFENN
OPDEBT—EH LTz, B 1ok, 56
20 i, RREIEVWOPORETHD ST
LBIETFETHY, REZB2 CHBOREBRZHE
BIZTFOFIENEL b Tn 5979,

2 RUBEPRIC BT 2 B HB(ETF O T, EHEA
F< v €Y 7k AV TRBESERRZ T VA
> 10 (calpain-10) 2SFEE & 7297, H w84 2 10
DFRETEEZEFHIC b o722 8%, TTVLoHh
DBRZWT VVDBHET AL, bhANTus (7
OHMETRIRIEY A7 %2 LiF5H, H5HDETH
HZE, £ MR VICHBISNP PHEE L X)VIZH
WTLIERETHA. SNPA3 DA VA » 10 E
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SNPs %\ THEPR R W ILE, & A AR, ok
RE, R EOZRTHRBOERBIZTHRETE,
TBADBIZTFERNC L 2 FEHRERZEOELRET S
LT, A=F—X 4 FEHEETH)ZLITEEE &
5. 51T, HRDRED 3 v SNPs 2 #2E L TR
DFBEIZHBT 5.

2) 77 LAEIFEA~D SNPs DIt H

BRI ICBIE T 2 BIZ T OB R 7 VN2 B
WREOMITICL D 7 2 EMAE I L 23 LWV 3T,
DY (7 LA BEERICR Y, FEShizE
BFIZOWTHEBANRED L) L EEFHEZL 5T
WAEPDHIELEHDLET, $ETH—MIITHOIRT
WIREUIK T B EEEEBAICD o 72 DN
LI EHBEOHMMBHRERL I LN TEL L) IR
LrEZONS.

Bl 21X SNPs B3 % HICAIE LT B4, FCRA
?D SNPs 58 SEb N 7-FE2 20 F F HAAICH
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5L, BIFHOBERENSTHE b DL
REDGEVELHESL. 2FVF&LAICESTE, H
KRAFEE 7% SNPs OBIZTHEOERZMS Z L1
BRODHZLTHA.

77 LARIEETIX, BEREETORE (target iden-
tification) & AXIMEFHE (target validation) % v #»
(CRERERY, RDEIIATO SENFEMER L. F L
BIEOTNEZR 4 1R L7z, BEHEEFH» S DERE
mAFIZIE, BENEETOEMELEEM S i,
BIEF2a— P45 8 BR %0 - JEEL, o
YEFPUTNTIAMN)—IZX B VN0 EITH
RWICHET HILEMOMBNLERE A7) —=
YT, BN E—5 vy ERESER OB, ¥
V8 B O, SNPs IZEDWEE L 0%ET
&4/ & (structural genomics) 2*5H D7 T —F 3
TR 5%, B AR D SNPs #EI5F X, U4 BT
FO—HEZIZ L ) RANOFULESTL B72
¥, SNPs % iE7% L CEIRRERICB) 2 888 0#
&, BEEGHOEEONE, BWEHOERLZ &2
FHSITWS,

3) BInZH~D SNPs DI

EFEEFEOERICLD, ¢ MEFINICBIT
SNPs DM BRIER L7 ) honTa sy 4 7, K
ASF-1E (linkage disequilibrium) #3%, #ALAEWFH
BERGEPVPHLPIIRY, #REPTHEIWICEHET
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ZhUE, FREFNDOT IS v F AIHEIEL TV

—371—



14

LOTRGAHELTHEELTVWENLTHA. Z
DEHNZ, 22ULEDOTINVHT ¥ F A TR HE
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MNEL bl E, MFZICXY, HERMONT TS
A TEBELLY ) 2EBIINE S 25, EREIPT
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L. “VF Ly 7 A 1EEOT T A4 v —MERE
%, SnaPshot Multiplex Kit 2 TN Y 7H®D
PCR HlE# 47\, %5 NV X7 PCR EW% ABI
PRISM 310 Genetic Analyzer iI2& ) ¥ ¥ ¥ 51 —&
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GeneScan Software # FHWTEITL, ¥t0® LEBEH
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<) Y CTHEE SN2 5 O DNA FB AL S
., BED VNTR £HE L O STR ZE1% v TR
MG LNIAERIE, BRPFEECHETH - 7.
SNPs DT x VW TR A V<Y YEE S
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