CHetMIERIRSISIX| M 31 H M 3=
Korean J Phys Anthropol Vol. 31, No. 3(2018) pp. 77~82
https://doi.org/10.11637/kjpa.2018.31.3.77

SHA LAY TL7ISAA et F = S o
nEZE o} D-112 949 CA JHEH L Hie

= 1 2.3
AFY0, A3

'Gdfstn oFhe} sjRstmAl, *AEstn st osheAd
(2018 7€ 11¥ H4=,20184 9¢¥ 11¥ =44, 2018¢ 9¢ 11¥ A

’i\} Check for updates

‘ Original Article

|52l

7%

= /l]—oﬂ }\1 75]A1— o]:/lg DNA

qr e A5 nEZ=F o duRsH|9
o3t PCR AHE-2 DNA ¥7]A4

wstere) ol

B4 43,4 282 53], A 382 63 12|u

GBS AAISte] SSCPPAT (CAn S vl
F2EY (CAN THFHY SSCP YL HU7HEe oF5L 1E0R ] A4 RFoR BRY 4
557k BE $02 hA) YoR BEskgch Al 49 ofl% BUsbay Folt ME 2etont,
912 GUTEL] ol A GE AE A 4YOR BF

Al 472 A 133 Zo] (CAN W 4303t ojoh 22 A=

: FEE LAY F LIS A A B e T} F E] (Polymerase Chain Reaction-Single Strand Conformation
Polymorphism, PCR-SSCP) 2 =3 ®olE tztslA HEste
EAHo|Y G Y w2 2] =thF ) (single nucleotide polymorphism, SNP)E 7}X] &=

27b}e T2 o]% AL Helth nEZEgole] Aol MAF= D-1a oA dojub,
o] FE&jof A|EAl-o}t| =4l (cytosine-adenosien, CA) T F&

o ojshamst Goleld ol AEE T,
DNA wel7terzzte 1719

|2 B 0] wHEs g (CAn7t tehdth o] A

2oy =Rl A Uehd SSCP AR ARSI, 2 SSCP 4]

ZApt AL gk & 5089 &}
ARE=d], ol

s19{th. DNA 971492 8404 A 159 (CA)e]

H 47149 o §3HA) g B3 POR-SSCP MO R nlERE ol D-1e)9] (CAN WMESE 7T 5 9)

€ A& Hojgnh

3l0lE 7| =hat - PCR-SSCP, m| EZE

M =

ESCol: o wel AZY 47RO F )5
Az AuA) Fehol ATPE A= Rolth. At 1]
F = g0} DNA (mitochondrial DNA, mtDNA)+= 15,569 &
7o R o]RoX F 71 A3 DNALE, 13709 ¢
Arshitet g 4 Tl kg of F gt 22719 tRNA E 274
9] IRNAE ZF3|A 2F 37709 fARE F45 o A
TH1]. DNA &4to] WAste 9ol A= 3 DNAo| &4

AAH(E)E ofsHe g ZHa Ttol=etel g 24ahn
HAHE)e o Aot BaAste] olshuAT §eE W
BAAA : ARG olsbehet ekt y: RS ATL)

AA$-H : dkkimmd@kmu.ac kr

E] O]— D':]—,—a ’ (CA)n

SRS

Sh Sl2ET e wol Tl Bho| MEEseo} &
ARE glom, Ea £42 BT5HE Seo] By
olehe-5). 22 PAALE YA AR

Agatso] 7hrto]l YAsH7] W&ol [6] PIEE =2 ol &
AA Y] FdRol= & FAAETE =4 volA ¥ uf ¢
Bol Wehilol mDNASIA Sl §08 egAe Fas)
o @2 4SBT

nEZE o] EAo MA: nEZEg ol fAA 9
23 79 (control region) = D-1 2|23 &2 3LofA
Qojup], o] AL T EZ=elo DNA B49] 38 v]2s
3 99 (non-coding region)©|t}[8]. D-LE|ol&= A7t H]
EZE=ot fAA A 7H BRHE Hole ¥9LE 3
7h¢] ¥ o] ] (hypervariable region)7} JTHHVI, HVII

(© 2018 Korean Association of Physical Anthropologists
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/ licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

ISSN 2287-626X (Online) - ISSN 1225-150X (Print)


https://orcid.org/0000-0002-0968-4504
https://orcid.org/0000-0002-2687-8140
https://crossmark.crossref.org/dialog/?doi=10.11637/kjpa.2018.31.3.77&domain=pdf&date_stamp=2018-03-30

-

78 AT, Aol

7183 HVID [9]. mDNA Ho] 3 7} Ar=el shis
HVIIY| Q& 514W3F 5238 A Abo]2](D514) A EAl-
o}d|d (cytosine-adenine, CA) Tl 7S L E|= HHE ((CA)
n) P EoTH[10]. D514 (CA)n B E= mEZ =20
A BPY AEE Z deA Qoul Wost At
Aol F-83HA AREETH11,12].

23R A AHLS-FA7F YA B THE ) (polymerase
chain reaction- single strand conformation polymorphism,
PCR-SSCP) %> 9173t S0l AA W9 dFo
2 ofehRAdet A7 Gl Wol AREHIL ATH[13,14].
o WYL WolE A B 444 $ES PCRE 5E
st o] 4tEe ¢ ey G2 WAAA °]F7HH DNAE
Gt DNAR 'hE & F53] 9444 o] d=s 4
719% sHe Witk s G7lS DNA A 242
o) g7] M zpolofl whEt At AA FEH= BHA
o} webd Eqdulolu chaele] ola) shikel 7|7} et
W A4 SUsbe DNAT R Wakid], 0|2 vuy &
2|ol3 ¥ o}u] = (non-denaturing polyacrylamide) 2 of A|
H195S H ofF SEY Aoz ) obYY B
7V DNAS wje} g 29fe) wg yehlA "o £33
PCR-SSCP 42| 3402 Eejolagotn|s A2l 34
=7t g7] Wigol wEdLEE vES g3HE AYs
A% B0l Folo| uet GUske DNAY o5 o
27 Jehdtt agj22 ddrleg DNA 22k A719%

S BRaT o9 A7|HAL HolshE RIdeHE
uRE S HREE 2ARE 4 SITHIS,16]

o] AFE ATEFolA vEZE= oL fAA A
o gt A+ 23H[17]& ©]-83ke] D-18 9] (CAn| o
% PCR-SSCP & 2573t o] 4-83h= F7IME<
A1X]5}e] PCR-SSCP 4ol THE (CAn ¥HESE ot
24 g

H

Hu

Ol HieH
x oHd

1. PCR-SSCP &% 2%

509 AgZLFoNA 2AHE WEZE oL BaA]
Aol Higt A7 2171914 vl EZE=2]oF D-112] oA 9
(CA)n ¥HE=20] fj gt PCR-SSCP A RARSHATH

2.PCR &=

vEEselol D-uelel (CAn HES FE FE5
7] $J3te] 2+Z7Ho]-CCCATACTACTAATC TCATCAA

9} 4 0]-TTTGGTTGGTTCGGGGTATGE AM&-5+¢]
t}. PCR 2%&9 #42 25 mmol MgCl, 1.8 pL, 5 mmol
dNTP 1.2 pL, Z+Zre] AEEA] 0.6 pL (50 pmol), AmpliTaq
Gold™ DNA polymerase (1.25 U) (Perkin Elmer) 0.25 uL,
DNA 2 pL (100 ng)& E3ste] A &5Fo] 30 uL7t ==
£ 33tk PCR ¥H$-F7]& 94°Col A 1082 157]5 A1Y
Bk 94°C2] WA, 30, 55°Col A B¢,45 &, 72°CY o
4523 F71E 353 AL 72°ColA 102 A8t
At FE AHE-L 2% agarose Ao|| FF5to] FEZ RS

shelstoic.

3. DNA 97| MSEA

Fluorescent dideoxy terminator - ©]-83t ABI377
71% (Perkin Elmer)S ©]83t9] DNA @7]1Ad<S AX|5t
o (CA)n BHESE Flst¢itt

2 I

1. PCR-SSCP &4 2§

| EZE o} D-128] 9] (CA)n ¥HESE Z3135H= PCR-
SSCPO] 9k 5089] Ag2EelA ol 7HA o] B
B 9leh(Fig. 1). AF2E o8 FAEA Aol A
o SSCP Aol Holx| ghgton], BE Aeo|q £ 7

o e
W

i A 4 A A B3

Fig. 1. Silver stained polyacrylamide gel showing PCR-SSCP
patterns at locus (CA)n of mitochondrial D-loop in uterine leiomy-
omas. 7.5% polyacrylamide gel was used for electrophoresis. At
the top of each lane, number 1, 2, 3 and 4 represented the type of
SSCP band mobility pattern. (a) The positions of single strands of
type 1, 2 and 3 differed respectively. (b) In type 1 and 4, positions
of the lower single stand of both were equal but those of upper
strand were different.



PCR-SSCP 0|23t 0|E2C2/0} D-12/2] (CA) HH=4 HE 79

(a‘) 400 410 420
T 0 E T AT LC CTC CATIDG C A C a2 C AC AT CCGCE T G C T

(b) 670 660 690
T € CT&KCEC €L AL L ACXETCAHMEKNTECALE B &L TECRT

(C) 410 420 430
TIE & T @ic B & & F O 8 B C Wi A B B AE E B BT OB D O

(d) 410 420

2 & W A

Fig. 2. DNA sequencing analysis. (a) Type 1 of SSCP pattern had CCAG(CA)4CCGC sequencing structure. (b) Type 2 of SSCP pattern had
CCAG(CA)sCCGC sequencing structure. (c) Type 3 of SSCP pattern had CCAG(CA)sCCGC sequencing structure. (d) Type 4 of SSCP pat-

tern had CCAA(CA)4sCCGC sequencing structure.
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Table 1. Frequencies of mitochondrial D-loop (CA)n repeat poly-
morphism in Koreans

Reference Chung et al. [22] Leeetal.[23]  This study
D-loop (CA)n Numbers (%)

(CA) 186 (37.6) 39(38.6) 19(38)
(CA)s 303 (60.6) 62(61.4) 29 (58)
(CA) 7(1.4) 2(4)
(CA)7 4(0.8)

Total 500 101 50
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Determination of Repeat Numbers of (CA)n in Mitochondrial D-loop
using Polymerase Chain Reaction-single Strand Conformational
Polymorphism (PCR-SSCP)
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Abstract : Polymerase chain reaction-single strand conformational polymorphism (PCR-SSCP) analysis is a
kind of sensitive mutation detection method that has been usually used in field of medical genetics. A single
DNA strand with a mutation or nucleotide polymorphism has a different conformation from its wild-type
counterpart, and these conformational differences result in different electrophoretic mobility. In previous study of
mitochondrial microsatellite instability in 50 uterine leiomyomas, PCR-SSCP showed 4 types of band mobility
at (CA)n of the mitochondrial D-loop. In type 1 and 4, positions of the lower single stand of both were same but
those of upper strand were different. In sequencing analysis, repeat number of (CA)n in type 1 was 4, 5 in type 2,
6 in type 3, and 4 in type 4, respectively. Without using expensive sequencing analysis, PCR-SSCP method can be
used to detect the repeat number of (CA)n in mitochondrial D-loop.
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