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ABSTRACT Most human bones of Joseon Dynasty period are so good condition that we can do research in physical
anthropology, genetics and chemistry with them. In this study, we analyzed DNA typing using 6 human bones of Joseon
dynasty period excavated at Janggi-dong, Gimpo. The DNA typing was mitochondrial DNA haplotype, Y-chromosome
haplotype and sex determination. Prior to DNA analysis, we distinguished histological index of 6 human bones. As the
result of mitochondrial DNA analysis, most of bones were confirmed as haplogroup G, R11, M7, AS, etc. As the result
of sex determination, 4 human bones were female and 2 human bones were male. The male haplogroup was confirmed
as haplogroup O by the single nucleotide polymorphism analysis of Y chromosome. For extensive ancient human bone
analysis, researchers need to apply a histological index to select ancient human bones and explain a relationship among
ancient human bones with various analyses of mitochondrial and nuclear DNA.
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AEAE FHste 712 72U Alzolle & 71 ¥
(nucleus)¥} 3 DNA(nuclear DNA) 1'#(2n)qto] A3}
gk o JA] ALS Fh= u]EZE oK (mitochondria)oll
= 59 Mol A BAl= Rt 7l 9] njEZ =20} DNAZLE
stz wizell wo] Rufju} HA Fo= 3 DNAo| Hlsf
Azl TE3) & ZEol £ HEZEZOIDNAE 2
0] =2 73 B4 dizdl AR 7€y 29
$774 AL dolrl 7P B S EAANR A8
1 glth(Paibo, 1989). o7 ul=e] n|EZE2jo} DNA
R9le Q1D 2] o8 chag sk 2%
A Ao nEREeol DNAH o)
7§ EAAo] UF
Slo0), Eat o NS Pe ol slmzEelol DNA

x ) 2ARe 71 e Sfet 5
222 S5 T It Horai ef al., 1996). At 201 S0k
u]|EZ=gZlol DNAQ| ¥ $Jx| Y (hypervariable region,
HVR), Y @44, 221 718} 32 F714 8 i
L2 A7 MATY 719 o] F B=E 5] At A
T71 AP o] Yek(Kivisild ef al.. 2002). 7|AE AL
off Tt 734 SU-f-3 (haplotype)E 415t AS=
£ WS A2 duA & G- DH(haplogroup)
T F AT AP Bxs BATe =N T4
o] GALE &It (Schurr, 2000; Ji and Seo, 2007).

3 DNAE FRoA duky §-45= A 29 njeg
E2jo} DNAL BAZRET §H57] dlie] 24 24
W 25k AT A7} stk olEEEeol
DNA 2] 1}HHo|R9):= 3 DNA Hr} 108] F= SHH o)
Ay o] 7] fiZof A os F2 7|7ho) vheket
Az "olzh dojd 4 k. 53] mEZEFoHY
D-loope]l #|X]8h= | x| Hof| A i o] FFH o=
LERATH(Ji et al., 2008a).

SEURIME 244 £E 1EY] BE JE7E A
& st gtee 2EHE A7 E7] dize] A
£-315H3 £4o] go|d it ofygt FAFLE {ou|
3t AME =&3k= A o] 7153kt et al., 2008b; Kang
et al., 2010). mEhA B =Ro s I A SEH =
AA QE 6tof ek DNA #4912 F3to] m|EZE
o} DNA ¥lo]g& Z2Astglom, 4 24475 Ed=
B4 IR Y SHERIES TSI ol 22 2
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21, EMOY ol A BE

E AN SANE AR YA PE 99
158,400m’(2 47,916%8)0]| that ‘A= A7) A7 e=) 7t
AL RA BohgH ABEAV) QB xabEg)
o 53], 4XH0]4 807]9) ZAR BT SR o
2079] Qo] Bjuet EFHN SEHYUT S48
AL JEAo] EHo] FRUpro] SuEgom, I
% goloz BRI £& Joz BuE AF 678
PO B AFS AASHch (Figure 1-2, Table 1)

Table 1. The list of human bones excavated at Janggi-
dong site, Gimpo.

No. Site Name Sample Number

lime-soiled
! mixture tomb 3 KJ-1

2 pit tomb 28 KJ-2
3 Number4  Dpittomb 29 KJ-3
T pit tomb 33 KJ-4
5 pit tomb 45 KJ-5
6 pit tomb 45 KJ-6
Total 6 samples

20m___2BM_ 16m

Pit Tomb

I Lime-Soiled Mixture Tomb

i _! Analyzed Human bone

Om 25m

i —

Figure 1. The excavated tombs of ancient human bones
at Janggi-dong site, Gimpo(blue color circle)




Table 2. The histological index of ancient human bone surface (Hedges et al. 1995).

Preservation of

Index Compact Bone(%) Definition
0 <5 No original features identifiable, other than haversian canals
1 <15 Small areas of wel} preserved bone present, or lamellar structure preserved by pattern
of destructive foci
2 <33 Clear lamellar structure preserved between destructive foci
3 > 67 Clear preservation of some osteocyte lacunae
4 > 85 Only minor amounts of destructive foci, otherwise generally well preserved
5 >95 Very well preserved, virtually indistinguishable from fresh bone
KJ-1(tomb 3) KJ-2(tomb 28) KJ-3(tomb 29)
KJ-4(tomb 33) KJ-5(tomb 45) KI-6(tomb 45)

Figure 2. Ancient human bones excavated at Janggi-dong site, Gimpo.

22 ZE olZ MAZ| T2se] S Anfegl o] AAEW]7E(Axiotech 100HD,
Carl Zeiss) 2.2 x5, x10, x20 vjL&o A #&stqct B2
AL AT AN REE A BETLE I8t sy o) 7128 Hedges S| RAE 6940~ 5)9] 23
2x5em A7]2 Attt #10 BT e FEES Al A 4=(histological index, HI) H7} 7|&& <A 2 F 8314
As7] fleliA] QAT 27ke] &FF, ¥IZE 2 RS OF Imm cypedges ef al 1995). RABA|GRe] AL UZ
8= AU DNA £48 89 A9, R UEE  compact bone) 431 Wl 279) 712 B912] 2F5
I it 0 HES A 0 2 A|ASH | Y5l 6% XpotE s Al(haversian system T osteon)E 7|E£O 2 dlu, HE
ARJEF(sodium hypochlorite, Sigma) 84S 21%9] A7} 5 e 2 2|24 =7 WATIH Table 2).
Aol wht 5~ 1587 A $ Al Hstch AAg Ald
1A A23 5 4023t A0S HARIAT = Al 24, £E QIZ DNA £
He A RM7(Freezer Mill 6700, SPEX)E o]-&3}a]
FIFHE A2 $ A A7k 20 C ol A Basadct.
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S5 EgH2 AFAHYang et al. 1998). PE buffer2
washing® 5 HEH 02 10041 ¢ §o40 2 2534 o
S AF A7A] -20C of] Bysigct.

25 OJEEZ=2|0} DNA SIER2OE &4

U] EEEoF DNAS] ZHRSlol Sl Thelolie 1
I o4& B8k, n=EE 2ol DNA %0 A48
primer= ZZ AHE-2] 37|17} 185~215bp7} E =S A2}
At DNA £33 4~ (AmpliTaq Gold DNA polymerase,
ABDE o|&3t] FaL AT s &
TA7BERANE B3l &AelE FF AHE2 Exo-SAP-
IT(Fermentas, USA)Z A5t} n]EZ =20l DNA
9] W] g (haplotype)-2 A5 A7 4 B4 (ABI Prism
3100, Applied Biosystems)E 0|23} F7|AES 24
3t 5, EFH7]| A LD(revised Cambridge Reference Sequence,
rCRS)& 7|&2. 2 AA = tH Andrews et al. 1999).

-—

2.6. Ol2ZH|(amelogenin) FXAI 2AM2 E&t
My 2N

2E A A R4S 517] YA ol 2Ad /1
A} 4L S35l g tHMannucci ef al. 1994). D|EZE
o} DNA 37147 U5 Fgas dihsS 43
o 257719 EAX(HDA-GT12, eGene)E o4

so] o ZAN $2 AL 271 vl makgict.

2.7. Y S AT |CHE M(single nucleotide
polymorphism, SNP) 2! SIE23E 24

Y aAel SHERIE BAL ofURA B4 An
ez 2R JAES g s JPstgon ooz
98 YR ABS B thelH ALISHALt Primers
ARz £F9 5 opAlolx|e] WAolAA Bol e}
U BB E e HEs B B40] 33l 5
F8 A4FE0] 90~210bp7} = =5 A 2HE ] h(Jobling and
Tyler-Smith, 2003; Karafet et al. 2008). U|EZEE=g|o}
DNA 223143 SUsh FTHEL AL 5
ov] 55 g2 A F v EREo} DNAY Sat
o] o3 F71AE £4S AT

3. ¢ &n

3.1. 2IEQ HE Ay

Wl Algre] B PSR 27 7her 7tk
B4 FHolpr] whEe] DNA B4 A2 52 o83
o AE AN E SAIN BEE dEZe) A9 Amn
5o) gejael izt vlad He Holgiek. A 670
ok DNA B40] b4 W 24]0] BE AehS Sl
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W 2EEA £ BE S AR An|Hoz B

Sch(Figure 3). TZZ 7128 ZA|E(osteocyte)7} Y=
FAa7}(lacunae)} HFZST(lamellae)e] 2= Z2HA 5
W R 2k Qe f71EEY BRES FEV|E B
&8 4 Sl HaFe 7]Eolth Hedges Fo] AT =
o} 02 Wk 71F0E 649 W 2HY BE YUS
AAErE oz WA F 6dAY A2 FESTE =
Z B A¥ 3% 3|FEe} 338 BEFH, 455 EFH(F
) BAIZO) F470] 2 Yokl who] 213t
302 WYL 283, 298 ERHY} 455 EFH(A]
E)= 235419 85% ool FEHIE FASIAL A7) o

ol 22SA|5E 4= WE3 A TH(Table 3).
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SIEEOE S3

3.2,

Aot X|48 B9 2o REYE} FEN A
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, BEG7| M AGCRS)T} Hl@ato] Z47He] wolo] of
12 Eela} 512 2 18-S Al ATk Table 3).
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Bl 51282 120|cH(Tanaka ef al. 2004). 455 E5F
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Figure 4. Sex determination of ancient human bones excavated at Janggi-dong site, Gimpo.
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Table 3. The mitochondrial DNA analysis of ancient human bones excavated at Janggi-dong site, Gimpo.

Hypervariable Region of Mitochondrial DNA

Sample H‘slmfiog‘cal S Y mtDNA HVR1 (16024-16410) HVR2(73-345) MO
Number ndex ex Haplogroup Haplogroup etection
(HD) 16024- 16121- 16231-  16321- 73- 131-  231- Sequence
16120 16230 16320 16410 130 230 345
16172C  16257A 309.1C
KJ-1 3 F - G2b ICRS P e 16362C 73 150 S0 c -
16154
16182 16311 185
KJ-2 4 F - RIl ICRS  |lesc 1e319  TCRS 73 of 234 260-345
16189
16129 16239 150 309.1C
KJ-3 4 M 0 M7b2 16093 16189A 16297 1CRS 73 oo 309.2C -
16223 16298 315.1C
235
16187 16290 263
KJ-4 3 F - AS5a ICRS 103 o319 TCRS 73 186 o0 -
315.1C
184
16189 199
KJ-5 4 F - D4/G ICRS (/o5 tCRS 16362 73,0, ND  261-345
207
16129 263
KJ-6 3 M 0 Dda 16093 rCRS 16362 73 152 309.1C -
16223
315.1C
FH(EE) JFAE ez Y 44 dUda7ItE A A= Wl IPgo] Z3E= Zo] ATAl EA4L AgH
A4S AANGS 2o F o3RG BE SHERAE 070l & HOeE AlRHT
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(Wells et al. 2001; Lee et al. 2006).
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