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Genetic Characteristics of mtDNA and STR marker in Human Bone
Excavated from Mokgam-dong, Siheung in Korea

RS - BERAE - ZEEEN - AR
Min Seok Seo, Yong Jae Chung, Kyu Shik Lee and Ki Won Park*

— ABSTRACT ~

We performed nuclear DNA typing and mitochondrial DNA

sequencing analysis based on PCR from an ancient Korean remains
excavated from Siheung in Korea. 7 bones were collected and partially
STR(short tandem repeat) systems, Sex determination Amelogenin kit
(Promega co, USA), were used in this study. Mitochondrial DNAs were
also amplified and sequenced by ABI 310 DNA sequencer. We know
that sample no. 2 and no. 3 were females and also sample no. 2 and no.
7 possessed the same maternal inheritance by mitochondrial DNA
sequencing results.

Throughout this research, the mitochondrial DNA sequencing of
human in the middle of Joseon Dynasty in Korea is obtained. In
addition, this finding will be an important foundation for the future
research.
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o ki), Tt dAbell IARE WA QIEEL UVZE ZAX] el = 12413F &<t
b A el A A2 Ax2ET A JdEES 50ml 94 e Alddel ¥
oA it FHE FA4 st er, 18T W-sarel] GAIRE Batstel DNAS] &%
i et o S

oN

5x%

2 B8R vHEo] ARE A o] &3ttt T QlE AlsE -78C WE
sttt 2 IR yHEold Aol A8 ES 50 ml 94liE] Algdel &4 &
% 0.5M EDTA(pH 8.0)-82 20 ml& #7}ste] 100 A2l A 3]

AT = 2 UyoR AxEE JF AEES 12 BUE vHeX ¢a o)
2 50 ml YAEe] Algde] @2 =, 0.5M EDTA(pH 8.0)8<4 20 ml& %715
o] 100l A2olA 3 HAZt EDTAS o] E0i3t 913 A|RE2] iolA]

2+ (Cazt)o] whAuel Qe A RS2 AES F3F 2AREOR o] Fojx B 1

oo

o 88 DNA F&3440 #8311 AHg5ch. 471402 EDTAGNS wdt
siFolM, ol 2 WA Lhew S frgrh 10945 Sawst A9d 9
3

NRES Tl AN 4RSS 98] Bt

22k 3l7) o] FoR B 1 A|RES DNAS F5 882 A% ol WS
T AA FE3HE A2k (NucleoSpin DNA Trace Kit¢t QIAamp DNA mini Kit)
< o]&3te] DNAE AlEdA F=3F3tt =% DNAT 1% agarose gelofl~]
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100volte] #SHs: o]&ste] 7|35 3§ ¥, EtBr(ethidium bromide)= 943}
ol UV 2= DNA®] &4 o5& Felstith(Photo 1). 7 Al¢ks AR&-ste] &
el A3 vheke] DNAZF S§<tow ghele] H o, o]Z A Holi= DNAE o
nagow wAEe FU3A =45 16S RNA PCR(polymerase chain
reaction) &3 A3, <z AR FHE Fgt vAE DNAR <1 =}
(Photo A=). A= FZ% DNA°= thke] vAE DNAZF 375 0] QlojA] v
= A% HAe] oatE =Y 7hsAdo] =& F o dAdte] Ho, FE% DNAE 3
AAIAA T ARE A ol] ARE-SFSIT

4. St M HIS(PCR; polymerase chain reaction)

= DNA= 7iQlel] whe} vh= A vehvbs AdibaaA g g delstaat 5
Sta 4 AuH-3-(polymerase chain reaction, PCR)S o]&3flo] dsle= B9=
STESATE. FFH o] &% 3 DNA F9= &2 s A& 7=
STR(short tandem repeat)3+$]1E ©]-83t3itt. STR 291 T4 % w]= Perkin
ElmerAtell A #)Eskek 10709] #91E sAll &1 & = A= Profiler 102 /34

S & & 4 9= Promegaile] Sex determination (amelogenin) Kits ©]-&

o

sto] SHEA AANHES TSI THEL ANl AHEEHE SHEEAE
&/~ (Hotstart Taq polymerase, Qiagen)S AHE3}3. 0,
HHEZIRl A o] HAF AAAE Az} 72} thE cycle 55 HAGste] HA4e] A
HE dolullth. THEA Ao r SRE M=o FRIE f18ke] 2% agarose
geloll A 100volte] Asts ZelFHA 7] 953 5, EtBrz d4ste] UVl
A BRI TE T2 RS ANE A3l ARE-StaA} —20C el Ws RSt

w3 BARAL] #AE FRlstaat nEZ=Zol DNA(MtDNA) 97] AES
Faatqitt. 71Eel € DNAT bulE ©]&3te] mtDNA T3HEA Axfvhe-S

FAF =, AFEE A7 primer sequenceZA = mtDNA 7] A T thd o]
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o] 73 HV1(15971~16410)F-210ll4] F15989/R16258%-91& Al-g-3slo] 2335}
Grt. FEZAL 95CoA 155, 18]al 94 ColA 20%, h6ColA 30%, 7279

A 45% IS 32W HHEshs 28 ke vixetew 72 oA Tl =1

5 &I HS

o s We By 3 DNA 5% AHES o]&ste] A F3xt 4 (Sex
DNA Typing) 23S 3l314}, 6% acrylamide-urea sequencing gelS ©]-83}]
45watt 1200voltoll A sequencing & 2171952 33Tt 4% gelHtl 6% gel
o] #elze] STRII 915 lst=tl t5 & ¥ ofye}, gel& =t A
AX = okAS ]l 6% gelS sequencing£o 2 AFESIATE. 6% gel> 0.5M
TBE(Trisma-base, Boric acid, EDTAES §94)-&NS o]83le] 30iE F&= AL
A A719ES sk, gel FHlE st AT S5 At 29 3241 AHoci
ladder)E°] A= Agtete] 25 Ajte] o] Fox= AS WAsH] flaf 4 9
°k(loading dye)S #7Fste] 95T 21 &< TEAIA T Az o= HPAH
. WEE SE a3 #9] FAAES vkE A4~0TE YA 308 AR

17bo] 52 Hol gel WH] F2 LTS} 50CT} B W, FAZ FE AR ARE

NS

4T 22 05M TBESHOE AXT F SE 248 ARE FYssich 79
£ AE7} 30cm gele] 2/3%0] Galefo] el wx] A%H o 4715 gel
o FF FUrt.
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7 gel2 2 A Ay F447] 922 SF77F 5ol W e8] &
= A A2 YA A

7HEATE fE87]el @R gelS vlEd7 (poly-glove)
5

F2 Aela, Silverd Aol we 4L

AZMA = 128 58] AR Anw 7] wioll gele] #4140 (over staining) ¥
o] AAl W] A at7] flste], S RSzl Za3%k 10% oM EA acetic
acid)& AP el o] FokT.

Silver @AM oz ¥ gelollA] Holx|= ME=So] f1AE Fdto] Z42te] <l
= AlRoA AL A o] o] FojH 5 FIE = AT S vk e
o] oL, 2 M=sS SEA A dslo| 7, dXAl A A o= Q1H]

sfo] Aol o] 514 ergiet.

7. D|EE=2|0F DNAQ| 47| ML 24

ol\

23 2HE-S- Qiagen PCR purification kit< ©]-8-3+] oligomers #1A, =5
AAgE 3 BigDye Terminator Cycle Sequencing Kit(ABI Biosystems)Z 4
SA17A ABI Prism 310 DNA Sequencer®] 7195 AlFH L, S714E
Sequence Data Collector® A1ttt #41%¥ DNA®] forward 2 reverse

sequence™ 3 Anderson sequence®} HlaEle] mtDNAZF H &5+ & A7 3}
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Photo 3.

2R A2 #2 AISA|

=UEsn —?Xl 2E °._|£-
DNAS| M7| A= AR

E0i| DNA Ladders 941,

21Z9| AIZ0fM &2 DNAS

A2 diHsieict.

¥l DNA= "] 48=9] DNAZHE 25 & A

o

UM FH BIpAolaL, 2ol € &
55 557 0.5M EDTAC 3~59-5<F A2fgh 5 ebAl ANk 5, 7} 1=l
A 2ol @ Ho] Hol= S 400mg =Y
Kit(QIAamp DNA mini Kit)oll 2-8AAt F=
53] 291, TH A 5oM= A9 5 DNA

DNAZ} =55 &9 & = UL,

FE|7} Bodx]=] ekl (Photo 2).
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27F AR 82 DNAE o]83to] WA s istad A 244 s38a <
¥H-8-(Amelogenin PCR)S 2AAI8FaL, 6% acrylamide-urea sequencing gels
ol-gete] M7 Y& & FHIALE T & A 293} 3 A Bl ARk
o] T¥o] o]Fojxlom 1 A} 2y} 3 B o o= FR1E I tH(Photo 4).
U] Rl AR5 A A TR vhSo] o Fol XX exgkr]el 1 S

oA = E
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i, o] e FAYRE T

o] EASH=

oF=t), o]yl g o] H-9] (hypervariable region)2tal dH=d], o] 99
Frd E2EE EAATIA g7l o]

o] drIMge] WEt st FHEE
A= drk 327F 16,569 71, 1E]ar 37709 X

£ 42> DNAS! mtDNAC = ek 3lo] A9 glvt. 4 Au7) e Ae A
=glo} DNA #419] 93%7F frasic’. sAe,
jojo] M= vtttk As & 4 Ak 1
24 o]2]3F 2}o]7} DNA Typingell ©]-&-%+= Aot} &t nEIs
oY ZofAut FH =] 7)ol A
Il o] Folx|7]o] vISe] 7]l W 9k opue} Q7o) V]S Bl s aF A
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AL W HE Fod A8 s, e W

Al st B2 SE QIe] AH7E Wol RdH AL, BEFET 43E] X1

2124t (amelogenin PCR) &
6% acrylamide-urea
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Photo 5.
olzel o IE-?_- EIOP DNA
4 IS

Al L2 DNA Ladder
st olZ2| AlZoM
% |§ HHOio o:i
oo, iz (positive control,
nagative control)45 &
AlSsiRict. 2, 3,4, 5, 6, 7H#
AI20llM BE0] Ol—r(H yolal3
BT} 6 A|2= CI2 37|29
DNAT E/\|01| ZZ=|Qich

Ol

(]

ol

7| o=

ofH
il

>

nu 12
H:I

f

0

#2DN

o) 7)ol o ARGl FAE B Ao drrslel, 4

o
Sol] wo] EAlsH: MEEEejol DNAZ o] 85 fa4 #A412 Fajsieleh. ¥4

A3 2, 3,4, 5,6, THE] l& ARolAM nEZE=L ol DNAZE T8E 4 AH-s
oz FHo] o]Fox o (Photo 5), 1 TollA] 587} 62 thE =7]¢] DNARE

SZol HA7Il F7IMLEA el = ARS-SHA] kTt

mEZselol DNA S84 QAN oR e 5% Ahe

i P.C N.C

A==
T

Qiagen PCR purification kitS ©]83F4 oligomers A|A, AAgE %

BigDye Terminator Cycle Sequencing Kit(ABI Biosystems)= WHg-AlA ABI
Prism 310 DNA Sequencer®l #719% AF 3L, 9714 <LS Sequence Data
Collector® #2433} tH(Photo 6). &41% DNA<C] forward % reverse sequence

= 3 Anderson sequence®t H]ulste] mtDNAZF 4 8HekA| & A7 53T

Alg BEdn B4 SE Qe nEE=gol 7| ES ¥ Anderson
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Mo, ¢ Ko, 3

Mo, 4 ko, T

Table 1. AlS SZEstn £X| EE 1= 2, 3, 4, 7H A|29| 0|EZ=2|0F DNA €] Mt 2=

A7IMA(Anderson sequence)2| H|m Zin}

AIE SZEsn EE 2lg
Mitochondria No. 2 No. 3 No. 4 No. 7
DNAHV I 16078 A—C
(16021 ~ 16380) 16162 A-G 16162 A-G 16162 A-G
16172 | T-C 16172 —C

* A OfE|d(adenine) T @ B2 (thymine)

C : A[El(cytosine) G : 70k (guanine)

16078% 7]l A
3¥, 49,

sequence} HluLsle] #2131 Ayl Alg 2H o] nERT glol=
oldl (adenine: A)°] A|EAl(cytosine: C) o2 X|&E] oL, A&
THE mEZ=goloA 16162W 9717t oldld (adenine: A)o] ol
2031 X gk=|o et w3 16172 9717F A5 33} 7
A= (eytosine: C) 2.2 ]2k o] 11 tH(Table 1).

(guanine: G)o.% &<

Holl A ]l (thymine: T)©]

Photo 6.
Alg =2EET
o122 3,4, 7H
29| n|EZ=2|0} DNA &7
MY 24 ALSSt primer
sequence= mtDNA 27| M
= Cho|Ao| Zkst HVT
(156971~16410) 2ol
F15989/R162585¢12

AgsIic,

X 2£
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ol#?t E+ A7 Et wlars) I Al 39, 4, TH| A= FARE Al
2 3cto] M, U 7= Al 33 THe] B AAZE AR shs AR e E
o] s+
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3l 7] BAS A= O Be 7] Ado] BAlo] Hojof skt A]E =7t
W EE Q1Ee] MEZE el 471MF BAC A= 20097] o) B H=
k= o] ofgom Wizt ARt o]yl RE#< A
HRo] EAgte AP ] HE Fe] BAWA, ] UolrbaE v
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=] vhFet B oM JSa3AIY] AR S vk < Qe 7124
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