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nEZegole] F 7|5 F7EAE o] 43l M=
7F AR S e oA el ATPE A3 7| =
Zole}. Alte] mlEZE=elol §AAE 15,569 971
o2 o]Folzl T 7l=te] Y3 DNAZ, 13%2°] <lAks}
Absl g Ao} izl ghAdof] 93k 225°] (RNA B 2%
o] IRNAS $138 =% 37709 xRtz FA = sl
[1]. vjEZ=gole] A & <o £x)3l= DNA
Bo} f34 BekE Heoled I o]f& 3 DNAo]
EA s B ET 2 we] B4 e] ¢la, DNAYE &
AEE Al olF B7E 4 e FAA) vEE
=jofell = EABHA] 7] wiitel| w|EZ=g|c} DNA
(mtDNA) &4 S5 53] A= o] 9l7] wfjie]
oH2-5]. a3 FAALE EH oz PAEE At
AdArtEo] mEZegol Al A sted $X]517]

so] QT 20139 (A)EATBAT SeATuIALe] o) Ses
S

AR BT s 2RED) ol =S T4,

AR @ o] A7sh BAeh o)A Qe B
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ol & FAARG Fdwe] B4 o3 ol
ggo] £4] i o wel yehtr] wjEe] 2 mtDNA
o $874 Wa} F2A H3 el
slmaselolel 22 AAR D-122) (D-loop)el A
Qoluied [s], = o] Bel= 444 el Ea
Gehta o 39le] drixee Easke] JEapH =
ot welshd ol gt ohiet Qe ATl
2453 9IeH9]. 53] 4ol £8) vehh D310
DsI4t hel HEES vRsle] ol Anel U4
P43} 71e AP E WeH[S7.9]. v EE=etol DNA
(mtDNA) 352 B4 4= (copy number) 2= E 3 3}=1|
ol AE7 AL ARl e naEsh o G
3 oA 27l S Ad ez ek WelelA
AR} v E2selols THERAN AZ T Sulo)
A 43 EA|4x(copy number)7} &A1, HE ==
27)2) 7]800) e} HA47} cagab ekt (101
Zopoll ] hehbs D-112] 39)9] A Woli vl
FZez|o}le] E-A|4(mitochondrial copy number, mtCN)
o] W3}tel dAto] ok Bux UoH(11-18]. 68 F
83 AP Ak feE 23 7heke] AelA =
mtCN2| W3h= A E2] sl oo A8 181
Aolg} -2 A A9} Aol 9l Aoz et
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t}[12,16,17]. A% oA 7hA] m]|EZ=z]ole] tleA]
3 BAS0 HAlE MHERE oflg} AHAF AlZeM =
AT7F =o] QA gholA, o] A Aol ] ]9
= v|wE B 5 3l Hx2de] s dAlelth

o] Aol AAkel ghele] WxF A DNACIA
v EZog el §AA e iAol 7P wol e
D310} D5145 ARl o5 3 Al 2} mtCNe] A%
AL AR 32 g

R

ol Q17 19964 A 10859 A7 309 A4l
die olo 2 RE] DNAS 333} WL s
A| ke 3ol o 2 BE] DNAS DNA extraction Kit (Ab-
solute™DNA extraction Kit, BioSewoom, Korea)S ©]-$&-
sled FZ3kAth 3238 DNAS| o3 <=x=& ND-1000
(Nanodrop, USA)© 2 =43t & —20°Cel| B#3}gich

ngF=gole] A2 tAdE et r] 9]s) Table
12] primerE o]g3le] FgFEAAHHES- (polymerase
chain reaction, PCR)2 A|8)3}git}. PCR vF-2-& <3
uh-g-ol & template DNA 1uL, Z+ 10 pM primer 0.2 uL,
MgCl, free 10 x PCR buffer 3 uL, 25 mM MgCl, 3 uL, 2.5
mM dNTP 3 uL, Tag DNA polymerase (5 U) (Promega, USA)
0.5uLE A7beta B5FrE H7kste] £ 30uL=z
ZA 39} PCR 8] 94°CollA] 587t pre-denatu-
ration3F & 94°C/30%, 56°C/30%, 72°C/13-4 3ctA4| =
35 cycles 3§ 3t & npx|uto g 72°Col|A] 587} extension
S AlAEEE Z=Z 5 PCR AFES 1.5% agarose gelol]
Al 8Felslgit}. o] ZA3}F= Bionics Inc. (Seoul, Korea)ol] 2]
F|3}le] ABI 3730 DNA sequencerE o]-83lo] 2A 7]
NS Aol Aok $A5}e] D310 D5149]
e salsialch

nEF g ol B4 real-time PCRO] vl o2
actin o|g3le] input DNA®) & £}l =7
3}l [13,17]. Table 12] primerE ©]-£-3}od LightCycler

Table 1. Primer sequence

480 II system (Roche Diagnostics, Germany) o 2 A]3}
24590 o) Alglv}eh DNAS Sl 94 5)43e] o
¥3t F=°] DNAFHS 7 A3kt Real-time
PCR ¥F-&-9-2 template DNA 1 uL (50 ng/uL), SYBR Green
Master MIX 2 uL (Takara, Japan), and 10 pM primer 0.1 uLL
2 Whsm AFER4E Wbk F 0uLz 27
3lith PCR 423)-2 94°Col|A] 127} pre-denaturationst
& 94°C/15%, 60°C/30x%, 72°C/30x=4 3<HAIZ 40
cycles 423 3}9ie}. 2+ ZA| oA g3 =41 (melting curve)
S Felslar Fa FA A} (reference gene)2 o] &3+ B-
actingho2 hiro] AulHel v mzeeioe) a4
24 5155H[17].

A3 x] deojz A= SPSS 20.0 software (SPSS Inc,
Chicago, IL, USA)Z o]&-3le] EX 35l n|EZ =g
o} 53 Alx} A2 Fisher’s exact test -2 Pearson’s
Chi square test2 ©]-8-3t] A 7k = el A <]
ZA A= t-test 32 One-way ANOVAS o] &390
P<0.05¢ A$-E A= folsida sttt

2

| EZ=eete] fxxke] D310} D5142] oAl
nEZ=e] ol WS 108FelA fAs v =
=] o}e] o|3A| 22 A] (heteroplasmy)el] )3} ©}3 Aol
ot At go] Brbedh w2 Al9fste] 1069
oA mlEZ=e ot oS sty D310 o
342> C7(409, 37.7%) 0] 7H who] vfebtar, 1 vh&
o2 C8(34%, 32.1%)3 C9 (329, 30.2%)7} rehde}
(Fig. 1). D514¢] T8 A& (CA)58} (CAMIA 77 62
9 (61.4%)3} 397 (38.6%)l1 A LEfydt). o] & T3>
ME AFe] glglem Ao whet Zeol7) sl

nEZee]ole] whlek FHI FAAl AAdAH<
oz o] HA(1.12+£037)% 7|Fo = 7t 52
Aashe & vhesleh 2 As) 1089wl v
Frgote] Wik Aoz s, Skt

Region Sequence
paven D loop R 5-AAA GTG CAT ACC GCC AAA AG.Y
patcn Dlocp R $-TTT GGT 166 T1C GGG GTA TG
Mitochondrial Conten cox R 5-TAT ACC CCC GGT CGT GTA GOF
Nucleus Content B-actin g:: 55’—ACC CAC ACT GTG CCC ATC TAC-3'

"-TTC CAC TGC TGA GCC ATC AC-3'
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Fig. 1. Mitochondrial polymorphisms in D-loop. (A) D310 polymorphism, (B) D514 polymorphism.

Table 2. Mitochondrial copy number change according to mito-

chondrial polymorphism

Mitochondrial copy number (N, %)

Decreased Increased

D310
Cc7 26 (65.0) 14 (35.0)
C8 17 (50.0) 17 (50.0)
Cc9 20(62.5) 12 (37.5)

D514
(CA4 23(59.0) 16 (41.0)
(CA)5 38(61.3) 24(38.9)

At 72 449 (40.7%)9) 647 (59.3%)1 4 T
At} | EZ=e]oke] G| w2 H‘d%bl TEE
Table 29} ZZo] yehyith. D310 v £ =20}
ko] Ztaslgl e W C73 €99 W=7} uqﬁ =7
ehis A et BAXez RoAel A
(p=0.31). D514 T}3 4o Arggle] mEZ=z|o}e]
wE o] HlszaH vehdo (p=0.82). AW vl
HokE o), D514 S Aol whel iaeke] Wl=rt
el w27 depgen Aoz o sl
o} (Fig. 2).
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v]EEeelel DNAL @ DNAS| neh 9% 5o
“iS] 3121 A ok B A S
o) %om[67], 53] lEzElole] D-ele vE
selols] A Bl olok tel EASH o]
3 3}ed o (non-coding region) &2 o] ILE2] I7]A
Qo) sk vlmaeelole] AAke HAlo] Aake o
A Aow FAUGS]. D-1NNS F47 Sy
B4 2F 2t g QF TelM= vehde, =3 FF
I QAT Az AleldlM = FA4 GgAle] et
HEH9,19]. vl EZ=2]o} DNA EA|42] fA& =
Zeglole] 7% 4|9} ME AR o} F93t o
@& 0L Teime o %o DNARSE ohie o]
EZ=o} DNAS| A7} BAl52] H3he v|=2
selob $AAS A $A0] Aol A& ez
ZAHe,

D-12] 77l s9al= 1618316193, 303-315, 568-
573 cytosine T F-Zd| LE] =7} HlE-H o 7 t}oFst
Al ebdot. Sanches-Cespeds 5 (2001)2 o] 3 303-
315414 (D310)el1A4 cytosine®] Z<=3F AFgle] &



134 o=, Aohd

2.0 1 (A) Male

[] Female

Vi

LN

Mitochondrial copy number

Cc7 C8 9

(B) Male
[] Female
1.5 1 T
5}
£
E
2 7
z 101 .
9]
© % %
3 7
5
= 4
5 o I8
<
o
2
=

(CA)M (CA)S

Fig. 2. Association between mitochondrial polymorphisms and copy number according to the gender. (A) D310 and mitochondrial copy

number, (B) D514 and mitochondrial copy number.

o7} FekellM A vehte A& BRIk (19]
CCCCCTCCCCCe} #o] cytosineo] HA&x oz ujd
) Z]9t thymine (T) Stol] &3]3} cytosineo] 7717} gl
= AE (02 %73 4 glon, cytosine?] =
6~97) = theFsA vebdeh(21]. 223 D 32]9] 514-
52344 A}e]e]| (D514) cytosine-adenosine T 22 €]
= (CAno] ¥tE-AH o=z deksiA vehby wbE
(CA);oll A (CA), = Hepdet(22].

D310e]]A] e} cytosine®] Z<&3 AH)E QAT
ARl e Yo s ehA, 2l S
ol yehdt}l AAZA A D310¢) 4] 2] cytosine 2]
A2 (C)s~ (CoE JeRtaL D5142] (CA)n w334
2 (CA);~(CA),= Jeptd), ol v|EZ=E| o}
D mg]of|Ae] 3> nlEZ=eete] AAHel 7%
A W)zt oflzl F&e] Aol ow|sl= Aoz F
A ¥Th[23-26]. ©] AFoA D310 g3 o= (C),9]
7Hg w@el vebgon, D5142] g3 oz= (CA)s7t
71k wol vebge D-az2lel| A o] §44 oA o
Fe FZF zbel| vl JeAY i da2A v
4 %ol AR ATl £ A=r} " (21,27].

n]|EZx=z]o} DNA®] E-A|4(mitochondrial copy num-
ber, ntCN) &= AAbAg3} 522 =572 w4 373
Soll o) WsbaIch(28,29]. FAALLs) o] v mE=
goto] 7)% Ao s Uo7 el mCNE A

stlom [30], AP A o2 mCNES FA8h= A v=E
2ot 715E BnEF AZAA A5HYE
S EATH20]. FolA 2] mCNE 7735, dash
2 Axstell s 78l a2 [18-20]. A2, 14
ulol W AN E gl A= Fhaslgl el [21-25]. o] = EoF
ﬁEL 3

Aol glolAl mCNe| Sahe #akapi) vrehgs gl

ooz veh s A& AR A st
23 FgtelA TxH Ao A Lept= mtCNe] W3}
olE T2 A= AFE ST e A
ZAAE AMS-E JSAS B9EH[18,31,32]. D-aE]
2919 47 Holoh mCNste] AL 2] Fof
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3kt
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ABAL Fe A 2= gl AL &
QA 3 2 A3te] APHHAM AE W
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Association between Mitochondrial D-loop Polymorphism and
Copy Number
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Abstract : Mitochondria in cancer have genetic instability like genetic mutations or polymorphisms, and D-loop
is hot spot region and is suggested its association with cancer prognosis. Genetic variations of D-loop were asso-
ciated with mitochondrial copy number. In present study, mitochondrial polymorphism in D-loop (D310 and D514)
was studied in 108 DNAs from health individuals and its association with mitochondrial copy number was also
investigated. In D310 polymorphism, C7 was most common (37.7%, 40/108), and C8 and C9 was found in 32.1%
and 30.2%, respectively. In D514 polymorphism, (CA)5 and (CA)4 was shown in 61.4% and 38.6%, respectively.
Mitochondrial copy number was increased in 40.7% while it was decreased in 59.3%. There was no association
between mitochondrial polymorphism and copy number. Follow-up study should be needed to confirm its change
in same individuals.
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