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a2 eE AEA L] A Ee| £ DNA
(ancient DNA, aDNA)S %3} PCR ZZof] A3}
NAAeNE olelE Aol ek 2 % shizk POR 5%
o] 7}53 aDNAZ ¥elsta A5k Zlolch aDNA
w9 A ZeA g, EAEe] qlem (Padbo
1989, Hagelberge} Clegg 1991, Handt 5 1994, Hass 5
1996, O'rourke 5 1996, Keyser-Tracqui 2} Ludes 2005,
Mulligan 2005), DNA of%= = 31 (Poinar 5 1996, Yang
% 1998, Kumar 5 2000), o2 A=A} dd <lel AlA]
Triﬁfﬂ DNA®| 9Js 2399=e] 9t} (Kolmans} Tuross
2000, Calacal =} De Ungria 2005, Kempg} Smith 2005,
Hunter 2006). =3t aDNA¢)| = }(humlc acid) 1
Zul Ak (fulvic acid)#} 722 4w =3} PCR A A|
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Table 1. Primers designed in this study for the amplification of HLA-DRB1 alleles
Primer Sequence Group
KJ_GF TGTCCCCMCAGCACGTTTC Generic Forward
GR TCGCCGCTGCACYGTGAA Generic Reverse
AmpB1 CCGCTGCACTGTGAAGCTCT Reverse
KJ_ Ampl CMCAGCACGTTTCTTGTG 01
KJ_Amp2 CAGCACGTTTCCTGTGG 07,15, 16
KJ_Amp3 CAGCACGTTTCTTGGAGTAC 03, 08, 11 (not 1122/1130), 12, 13, 14 (not 1410)
Oamp4 GTTTCTTGGAGCAGGTTAAAC 04 (not 0449), 1410, 1122
KJ_AMPO9 CGTTTCTTGAAGCAGGATAAGTT 09
KJ_AMP10 CACAGCACGTTTCTTGGAGGA 10

7} A EAEte] PCR 558 o347 3tz =k (Hanni
5 1995, Kamar 5 2000).

olglgt FAtd o= <l thekdt W Ee] /s
aDNAE 7153t 3 53 Bejshed ol &5 &
3 it oj3 WE F el Aedle dAE-F=2
2 ¥ E FZ49 (Feerman 5 1995), ol et-g--o] Az 2 2}

= A4 (Kurosaki 5 1993, Cattaneo 5 1995), ¢~
2 B2E2 o]43 WE ok A (Kdmar &
2000), o}7}= 2 A AW (Fischer 5 2001), o)A 5=
719 o] & (Blake 5 1992), Alg]7} o] (Rohlande}
Hofreiter 2007) 5-o] 9o} 0|9} 2 w52 aDNA
o] AFA PCR FFHL 98l 223 PCR JAAIE Al
A7) S EE W Eelw 13y o] d whEE
= BEY7E 24 g2 dAmelA FFrbs3t
aDNA F2]3}7]of F23HA] ket o]e} 22 FA|=
sl & AFAES aDNAS] PCR F3¢] 713t W
< FZ JWEEsdeh (Kim 5 2008a).

Aske] AT el A AFeru A 734 (human leuko-
cyte antigen, HLA) 9] #3842 de] o453 glvh
dubh oz HLA §3¥4 2ajoht A7le] 434
qd oMol ¥ Beg exelch w3 HLA §3¥A
e Azpem B Ade EAsAY, Mg es
o Foll AFs & AT 444 AAAAS ¥
Asl=d o] 43 4 elv}(Anzai 5 1999, Fischer %
2001). & A Fo A= dAlghm A HLA-DRB1 5% =}
] PCR 3%¢ 93] zelolvlEe Adstn 443
PCR 2718 %h5e] olAle wle]A] 2% DNAS| A
239k,

2 el Ae dlAgiE Y4es HLA-DRBL
A 53 o) Agstel met A Akl &
A o] Thsstg o, 1wt 1 Ang B
A} gk

=
=
E
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1. Al M2 (*ePXE| H 2 WX)

AN5e = A EE5 Aol AHF
g 22S v oz siolct o] Ak el At
71994 54| 7| E] 7|93 5A| 7)o &sloin) B2 o
Abshm o] Ald = Z](4A 104]7]15E 7]1(F5 154)7])
4319tk PCR Axjg] oA of 3g A =e] wxzts
2~z 27 o] HE2Ls AL AL /R
71E 8 (121°C, 15%) Atz=z w 2HE 1
of Wiglet. o] 9] A2 oA 7Isks7E w3 33 5
FeE 532 7+ 33 M AsEe WEAEE %

AW EF (5.4%, wiv)el]l 308 *]2|staz, AAA (Clean
room)2 ukJEldeh. AA AN Tl AAEE F UV
2%7](254nm)ol| A 1247 A% F w2Zhe FF]e]
oA 12417 ax538ldet A8t ol sl AlRRES
HF Ao 1027 FZ F Mixer Mill MM301 A &
9}4] 7] (Retsch, Germany) & o]-§-3ted ¢ F4&
Aok AN dofid 5 Qe 2H9E FH43) 3
7] $)3}e] Gilbert 5-(2005) o] 7)< wle} A 7] =
HA<l AgA, & A4 PCRAA A, A4, PCR
FA AR FEste] AAEH. PCR A2l o A&
dlAtstmw o] mwixe], Ak, AAAA S A= s, A
AA | M= Abzhm 2] UV A4S, Z22ke] A2}, oAbt
w DNAS] #2]e} A HA o] o] Fe]xt} PCR F3]2
Alef| A= PCR HEg-o] o]Fojzlch. o] 5ol Al AA Al ¢]
7V Fesk 947 d9dEE B8 R §9
Heol AgAvE s Fshel B 299 NF
718l #4d& Aetd =3 AR 9 Sele
UV So] #Ax AWE AFstes sig]on, Agdx=
B ompAF, iRl AR wxl e, ahrladt, B s WS
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Agsles agch wE 49717 AFEAL Sk}
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Fig. 1. Agarose gel elctrophoresis anaylsis of PCR products using HLA DRB1 generic primers from Korean and Mongolian ancient bone
DNAs. About 300 bp amplicons were observed. (A) Korean ancient bone DNA PCR. Lane 1, KR0022; lane 2, KR0028; lane 3, KR0029;
lane 4, KROO033; lane 5, KR0036; lane 6, KRO044; lane 7, KR0051, lane 8, KR0052; lane 9, water control. (B) Mongolian ancient bone DNA
PCR. Lane 1, MNOQO1; lane 2, MN0OO2; lane 3, MNOOO3; lane 4, MNOOO4; lane 5, MNOOO5; lane 6, MNOOO6; lane 7, MNQOO7; lane 8,
MNO0O0O08; lane 9, MNO00Q9; lane 10, MNO0O10; lane 11, MNOO11; lane 12, MN0012; lane 13, MNO0O13; lane 14, MNO0O014; lane 15, MNOO15;
lane 16, MNOO16; lane 17, MNO0O017; lane 18, MNOO18; lane 19, MNOO19; lane 20, MNO0020; lane 21, MNO0O22; lane 22, MN0023; lane 23,
MNQ0024; lane 24, MN0O025; lane 25, MNO0O27; lane 26, MN0028; lane 27, MN0029; |ane 28, MNOQ30; lane 29, MN0032; lane 30, MN0OO33;
lane 31, MNO0O034; lane 32, MNOO35; lane 33, MNOO036; lane 34, MNO037; lane 35, MNOO038; lane 36, MNOO39; lane 37, MN0040; lane
38, MNO0041; lane 39, MN0042; lane 40, MN0O043; lane 41, water control.
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2. DNA =&t K|

DNA F= vl o 2 ion-exchange column kit (Qiagen
G-tip 20G, USA)=Z o]-£-3}dc}. QIAquick® spin column
(Quigen, USA)=} ion-exchange columng- ©]-£-3F DNA
FEIFL o3 Ao A Zge AlAE] ¢
sted 3go] widS = S0mL Fe|z=Ed Al
o] &7]a1 pH 8.0,40mL 0.5M EDTAE 7}319it} A&
e 24X7F B =1 £=2 3HA7|H AL 1w
ATk AlgE 2,000x gell A 158 A Eelsta A4
o9& A7) oo} B DAETHYE 33 W)
et 2ol AAR Almel] 15mLe] DNA §% 9%
ol (20mM EDTA pH 8.0, 50mM Tris HCI pH 8.0, 1%
sodium dodecy! sulfate, 0.1 M NaCl, 0.5mg/mL proteinase
K)& 7Fskar 55°CellA] 12417t =1 &=z 218319
T vy FREEE o|iolHYdzE(25:24:1,
VIV A7k e F AAelsted Aele mgt
I AR Y] ] S22 EF o|LofHUATE (2411,
V)& 7Fetar 412 & ARt AR S =9kt
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3] TakAd, 200 Ul 5E el 6mL QBT k3l
A o] ghEf oz YA 9] Aol FHL o
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3. P 2ES (PCR)

AAkstm DNAe] H3let=s AjF7 bt Zete]
2 o]g3] dE2 intron 1& =33 HLA-DRB1
exon 25 ZZ3l¢iv} (Table 1). PCR %2 20-uL ®h¢-
Aol GeneAmp® PCR System 9700 (Applied Biosystems)
7+ AmpliTaq Gold polymerase (Applied Biosystems)=
Apgato] $aagie) HheEgtel-e 2ul 10x PCR buf-
fer (Applied Biosystems), 0.2 mM of each dNTP (Roche
diagnostics), 2mM MgCl, (Applied Biosystems), 1uM of

Fig. 2. Agarose gel elctrophore-
sis anaylsis of PCR products
using HLA DRB1 group-speci-
fic primers from Korean and
Mongolian ancient bone DNAS.
Samples: (A), MN00O1; (B),
MNOO016; (C), MNOOO3; (D),
MNO0034; (E), MN0004; (F),
MNO0O022. Group specific pri-
mers: lane 1, NAMP-1; lane 2,
NAMP-2; lane 3, NAMP-3; lane
4, AMP-4; lane 5, NAMP-7;
lane 6, AMP-9; lane 7, NAMP-
10.



KJ_GF and GR primers, 1 mg/mL BSA (New England
Biolabs), & 0.8U of AmpliTaq Gold polymerase=. 74
staict. Ed e]E2A 3uLel 1pLe] #RFEdE
ARSsIH 55712712 95°Col|A] 104, 95°C 30x
9] 505+7], 63°Col|A] 18, 18] 31 72°Col|A| 11, njA|<t
o= 72°Cel|A 789 157]2 FAF Ak oA Hg B
Zupol=g Ye 18% orlzidz W7)edEsle] 5
uLe] PCRAME-E ¥elalsich PCR Ab2-& Shels}m 7
7§ 2] group specific primer sets(Table 1)-&- ¢]8-3l nested
PCR& s}tk PCR 2742 $]9] 5057] tj4l 25%7]
2 A R 9ol EdsA

4. DNA 27 |Mg 24
PCR Z3ZAME2] 97|1M S Flsr] S8 34

10 20 30

oAl2t HLA-DRB1 53

< AccuPrep® PCR Purification kit (8}o] 2o}, o ghal
)& o] 8-3}ed A A5} Big Dyeterminator Cycle Se-
quencing kit (Applied Biosystems, USA)¢} ABI PRISMs
3700 DNA 24 7] (Applied Biosystems, USA)=- ©]-4-3}
o @7IMLDE AA3AT o] @7IM DS TRz
A] HLA-DRB1 dlele?] AAL A|7lA] =E HLA &
Ax7F BaiEe] 9)E IMG/HLA database (http://www.
ebi.ac.uk/Tools/blast2/nuclectide.html)E- o] &-5}93}.

4 o}

3= olAlshm DNA<H 53 <lAlshm DNA=ZRE]
HLA DRB1 & 44145 2%3}7] $]5}e] 17} gene
ric PCR} o7tz A A A7|d%L Es JAES 3
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Fig. 3. DNA sequence electrophoregram of Korean ancient bone sample KR0002 (DRB1* 1101).
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Fig. 4. DNA sequence electrophoregram of Mongolian ancient bone sample MN00O1 (DRB1*0401).

Table 2. HLA-DRB1 alele gene frequency of Korean ancient bones

Korean ancient bones

DRB1 dlele Number GF (%)
DRB1+010101 1 9.09
DRB1*0405 1 9.09
DRB1+0701 5 45.46
DRB1*0802 2 18.18
DRB1+1101 1 9.09
DRB1+1301 1 9.09

alslelet (Fig. 1). 28]3 23} 1% So| PCRe| A=
7 aL SEARES] A7I DA E AlsEkel et (Figs. 2,
3). 7 SFAES] 5A18-E HLA databaseo| A 3371
AMae vlaste] d3HAAE S AR s (Tables 2,
3). WA gH=rels} F-F<le] HLA-DRB1S] W33}
+ R Resle] 7R} (Tables 2, 3). o] £]o]

w22 AYH BFE A AR, T2, 52, 07
T BRE ] 7 AR4ax8e) Wee Jehl
9o} (Table 4).

B o] $8) FA A= 117114 24
HLA DRB1 t)2]4-5 8 o] ualx] 3, ulxi DRB1
07010] 714 gter =% 67]9) ohe 3 —‘;—ol 75
e} (Tabled) §3 sl 0 $4) Ashs 2
), HLA-DRB1 B 344 #}e] 482 v 877)9 =
A Al 5 2] S o5 73_54%1'4
22 oAl o] HLA-DRBLo|A 714 &8 WEg 7}

7 412132 DRB1x0401 (14.94%), ©}-&-© 2 DRB1*
1501 (13.79%) 31t} (Table 3). B2 <A}ztme] =934
HLA-DRB1 ] 3]-5-2 4182 Table 404 Relx= nie}
2ok MRA M AgH oz B o 7Pk ookt
21259 YYs-Az13 o] elyten, DRB1x1501
(19.57%), DRB1 0401 (13.04%), DRB1 0802 (8.70%),



oAl2t HLA-DRB1 55

Table 3. HLA-DRB1 dlele gene frequency of Mongolian ancient Table 4. Area distribution of HLA-DRBL1 allele types of Mongo-

bones lian ancient bones
Mongolian ancient bones Area DRB1 dlele types Number GF (%)
DRB1 alele types Number GF (%) DRB1#030101 1 6.67
DRB1+010101 1 115 DRB1+0401 3 20.00
DRBL+030101 5 230 DRB1*0403 (0452) 3 20.00
DRB1+0401 13 14.94 DRB1+0405 1 6.67
DRB1+0402 1 115 ) DRB1+0801 1 6.67
DRB1+0405 3 245 DRB1*090102 1 6.67
DRB1+0406 1 115 DRB1+1101 1 6.67
DRB1+0408 1 115 DRB1*130201 1 6.66
DRB1+0451 1 115 DRB1+140101 (1454, 1439) 1 6.66
DRBL+0701 4 460 DRB1+1412 1 6.66
DRB1+0801 3 3.45 DRB1#0403 (0452) 2 15.39
DRB1+0802 6 6.90 DRB1#0405 1 7.69
DRB1+080302 1 115 DRB1#0701 2 15.39
DRB1+090102 6 6.90 DRB1#0801 1 7.69
DRB1+1001 2 2.30 Contrel (neq3) DRB1+0802 1 7.69
DRB1+1101 4 4.60 entrdl (0=13) b eB 14090102 2 15.39
DRB1+1104 1 115 DRB1#1001 1 7.69
DRB1#1130 1 115 DRB1#1201 (1210, 1206) 1 7.69
DRB1*1201 (1210, 1206)? 1 115 DRB1+140101 (1454, 1439) 1 7.69
DRB1+1301 2 2.30 DRB1#1501 1 7.69
DRB1+130201 , 1 115 North(n=5)  DRB1+0401 5 10000
DRB1*140101 (1454, 1439) 5 5.75
DRB1* 140301 4 4.60 DRB1+010101 1 217
DRB1*1412 1 1.15 DRB1+030101 1 217
DRB1x1501 12 13.79 DRB1+0401 6 13.04
DRB1x1502 (1519) 1 115 DRB1+0402 1 217
DRB1*160201 1 115 DRB1+0403(0452) 2 4.35
DRB1*0405 1 2.17
1. * *
2 DRB1- 1201, DRBL 1210 o DRB11206 DRB1+0406 L
' ’ DRB1+0408 1 2.17
3. * *
: DRB1* 140101, DRB1+ 1454 or DRB1 1439 DRBL+ 0451 1 51y
DRB1+0701 1 2.17
West(n=46)  DRB1+0802 4 8.70
DRB1 1001 (8.70%), 22]32 DRB1 140301 (8.70%)2] DRB1*080302 1 217
HEZ Hed o] Al se] £3)e] Aul o]Ate] ZHulw DRB1+090102 2 435
& wol% ok FRANNE BF 1EFO) AU DRBL 1104 T o
213 o] vebytow, DRB1 0401 (20%), 123 DRB1 DRB1#*1130 1 2.17
0403 (20%)°] 7} B2 3 olAw. FHAFA M= DRB1+1301 2 4.35
. DRB1*140301 4 8.70
25 8%Fo dsfAAE o] el om, DRB1 0403 DRB1* 1501 9 10.57
(15.39%), DRB1 0701 (15.39%), DRB1 090102 (15.39%) DRB1#1502 (1519) 1 217
o] AlYd B F3 o]t} HE-A Hol|A DRB1x04017t DRB1+160201 1 217
o] MbAE Tk DRB1*0403 (0452) 1 12.50
DRB1+0701 1 12.50
DRB1+0801 1 12.50
Unknown(n=8) - o oe1. 090102 1 1250
o & DRB1#140101 (1454, 1439) 2 25.00
DRB1+1501 2 25.00
2 AFdME 3 FFeA 25 A
Al 2|3t DNAE tid o2 HLA-DRB1®| Higf-xxt  7dtelglar 7|2 7dst DNA B4 4hHE o4
F& FAAL B o) 98 MR Zete|mE Sled Ao A E2]3F DNAC] AHgste] AFAo



56 DAY, 207|H, ufaialas SsHH, A, Tl 2ates

2 HLA-DRB19] §3< 24 4 9lglh
HLA $0A438% Altel A6 718 e

1

3w

chepdg vhehied, $x9h N AAZeie ot
vhelde) a2l Ee 7] B AR Abelut AT Aol
A ARRA SRR Bl Y AP AR
FAR ohel HLAS) 3848 F7)sted A3l
Azt ol YA AFH U (Anza 5 1999, Cail-
lat-Zucman 2009). G711 DEA S o] g3k HLA #3
BAe ¥ e s T glon dhjele] AAE
b ATl A4 T ek 2T Fef oAt
Aol A HLA 40] 7bx3 o9l sarstelu}
A7 Fofl M= AXz gleh T} At
2o Hg3te] HLAS ¥A5171% 97 ot 97
XA x vwA Aoy (Hansens}t Gutler 1983, Lawlor
X 1991, Rothschild = 1992, Anzai 5 1999, Fischer =
2001, Haak % 2005, Fontecchio 5 2006), o] F=
DNAC A fAxizpe] FFo] o]7] wjio|ct. ol Abghm
oA He] AAIgE DNAL: Ad=o] FolA 9, =
Ztor, PCR A1 EAEo| 7 Exsl7] wieltt o
$o] ofo] we] 9l AFFIAl DNAS= ubdl 2 HLA
AAApe} 7ol dof] £ DNAL Sfo] A7] i
Tl Aoz ot FH el B AFAES At
shijo| A} DNAE £2]3la PCRE o83 S22 4
ol e Psedch(Kim 5 20089). o) Wyez
Mo ofo] ZAshe Aoz YFHom FHAE
ZZ3] g} (Kim 5 2010). 2 AFoAE Al A
223t DNAE g4 o2 HLA-DRBL §44& %
Fotuat JPEgE HH o] Zeto|w S o] 83te] Ak
DNACA AFH o=z PCR ZF3Fol| AFatalct

A F7HA AALEe] AEBo| A HLA f31x} B4 o
2y A8E Hy oS3 ok 293 zeA AD
1500 7#e] Aoz FAHE T4 BEF 849 o
27|%28] A4l (Hansens}t Gutler 1983)¢l|A] # &0 =2
A= v} gl 2 F w] el 275l BC 600011 HE]
BC 4000 Afo]o) ofv2)7} 21771 wlojete]A] HLA-
DQAe|| w3t 2 (Lawlor 5 1991)¢] A== e} o
Eol| A= BC 400013 2E] BC 30004 Alo]s 24w
223} (Jomon)E 7HA T a9 slAbghmel A HLA-
DRB13} HLA-DQA1g #Asleith(Anzai 5 1999).
Azt AAZe) HLA 32 drje] Qumat op)
2 opxo} HnA e A TED fRelhe Aes
Wi 10019 bz elE Aubell A 3715 BC 3000
179 572 BEE Hojgtelr:= HLA-DRB1 14029]
o] Wil w} gle} (Fischer 5 2001). o] #3-< &
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glofe] gt Rl A 7%l AD 14001del| A AD 1800
d Apele] & FA] labshmel A A A G0 X
o] W7F o] HLA-B272] -3z o] AHEl ®f it
(Haak 5 2005). w3t o|gefo}e] vhg FeltollA o
725 164712 oJA] w]elgtellA] Frjel HA AL &
7de] IEF o] HLA-DRBL #3113 o] RAgl n} 9]
o} (Fontecchio 5 2006). Frl o] = Zd -2 BC 5000
d el o]z} i F2] AFRIA Z]dsldvha o
#4 9)¢}(Rothschild 5 1992).

HLAS A7)0l A Auk-gs " dnk-goll e #4
A2zl gler (Cassinotti 5 2009), Altel A A
W Z5o] AW Fe] 9lew 53] At gzt
o] g} (Shiina 5 2004). 2]} DNAS] £}
Sl M HLAZE AW st #A=do] glohes 7)14-2 o}
R ahA] okt oj2lgh o] 52 shie AW oY
AE, & v 544 Aelely 34A Alel] d3tE
o] glo] BAHE HAL o7 gl7] welt}(Caillat-
Zucman 2009). HLAE: QIZHFAA] EAehs F-414)
A FolA 7 B S el F9EM, M2
o2 BF i QIFolu A oz o X 917
gt Al At o}l AgfAdsts o
F-ah=d F23 A7 Fok(Miaogl Wang 2007).

Abolols A3 Fe] o) = A el A dlat
ol Folgls F4 o] DNAS agdow F33)
71 AA gt BE AL 24 o> oAbl 7
4 &3] PCR 5% AAlsh BA 5] vF s
el DNAS] =3AA7L oS {4 gt 7|8l E
3}5)0] 9)= GENECLEAN® kite} Qiaquick® Z2 (Yang
% 1998) Bup= o] 2w 3HpA]E o] 43 DNA &4
o] B F 7HA] W R} 9431} (Kim 5 2007, Kim
% 20083). o] 23R o] o w g Ao A
S o FURte =R 249 2A7} Foxlths A, o
FAell eJs DNA2] £Ale] Sloh= Aelot. 12|22
713w oz olabghm el A} DNAZF Z:3o] qte= 7
Sollgt o] 2mFPA T FIP o o] o] A
o)g} & 4= 9lo}(Kim 5 2008b).
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o] Yebddeh ol M Aol A2|Hes &
w Fekobrlobel el 77k Aol JAH o=
£ o AFAG w2 AdFd A5 &y AE
Hedse Zoz 34 4 = 9l

o] AFelMe lAbmelA 4223 DNAA]
DRB19] 7 A7} 7hsd
o] F8 Fxoltt. dutq oz qatshw fdz A7t
A3Al AE 7 2] S8 A7 Fest
FolroF & a4 PCRE 0|83 DNA F3o|o.
dub oz PCRe| d3ke vlxle 24 I 94 7}
#el MgCl,, Zz2}o|w], BSA, Tag DNA §t& 4, dNTP
2 78 3ok MCle 5 1.5mgel| A ozt
ol AHetd =S Y 4 AIRL G e
AbREe] A Belde e AdS Agsfer
o} (Kim 5 2008b). BSA2] egel| = A%
ARE B o2 o) Heojof PCRAY
et ZetelH= XS PCRE Al=d Aol
UM AR8-3he}. PCRe] A3 ol 0.2uM74H7]
et AEel webM = LUM7A = ARSH | =
Ty de ooz w ko] Zefo|vE AHE3H,
H|Eo]%] Abge] AAkd 4 glom, efo|n] F3HA| <]
Aol A deid 4 Sl=H(Kim 5 2008b). Taq
DNA F§a4E 50uL wkg#s] x7eA &3] 1.25
unite] EFFo = dA Qo lAbEm ol M= 1.25~
25U/50 pL7AA] HefsiAl Al=S 3 gle. dubHes
Taq DNA S3taane] ofe] wolA™ ABAkEe] oFo] W
oPd 4= SIAIE Bl 8ol Wl SelA Abgo] ke 7heA
o] T2 Aoz ¥l sloh(Kim 5 2008b). dNTP:=
ko] 714 QJEo =24 PCRA] 0.2mMeo] mFckoz
AHEE S At PCRe] 7ol = dNTPS] <f2 W
galel 0.2mMeo] AR-g-stt. ks dNTPS] <fe] PCR
o Ae& AAsket 2 L 71AA 45E AARsE
2 A (Kim 5 2008b). o2} 72 AellA & = PCR
& A e s ool mEA PCR
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o] =2 djzl f-2llof ahw, o|w] @2 StApEe] ¥
gl uie} Zre] dAbghm DNAS dA73h=d Hast F
2)A}8tE-2 ulglok 3o}k (Bar 5 2000, Alonso 5 2001,
Carpelli 5 2003).
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Abstract : The analysis of ancient human DNA is increasingly used recently in the study of anthropology and
human evolution. Although mitochondrial DNA and Y chromosomal DNA has commonly been the target in the
field of human DNA study, HLA analysis of ancient human DNA is extremely rare.

This study aimed to develop the PCR method of ancient human DNA for analyzing the sequence of HLA.
Authors established a new method for HLA-DRB1 analysis by sequence-based typing. Alleles of HLA-DRB1 were
analyzed and typed by sequencing with DNA of ancient human skeletons from Korea and Mongolia 3000-500
years ago.

The types of HLA-DRB1 were determined by comparing the sequences with those of HLA database
(http://www. ebi.ac.uk/Tools/blast2/nucleotide.html). The aleles of HLA-DRBL1 of ancient human DNA from
Korea and Mongolia were classified by types. The frequencies of HLA-DRB1 types of Mongolia were also
presented according to the geography such as West, Central, East, and North.

In summary, our method was successful in the analyzing the type of HLA-DRB1 from DNA of ancient human
bones. Authors anticipate that many researchers could do their research in a better way to get the genetic informa-
tion for the kinship analysis between individuals or communities from ancient human bones.

Keywords : Ancient human bone, DNA, HLA-DRB1, PCR
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