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ABSTRACT  The analysis of ancient DNA (aDNA) in paleogenetics has become an increasingly important subject of
archaeological, anthropological, biological as well as public interest. In this study, paleogenetic analyses were carried out on
the human skeletal remains from a historical cemetery site in Myeongam-ri, Asan, Korea. Archaeological records show that
this particular location had been used as a habitation or mortuary site as early as the Bronze Age and up until the Joseon
Dynasty. Human remains of twenty individuals out of forty-nine tombs from the Goryeo to Joseon Dynasty were selected
for the analysis of this study. In order to identify the genealogy of the population and traditional burial pattern of the ceme-
tery, we conducted comparative analyses of the hyper variable regions (HVRs) in mitochondrial DNA (mtDNA) of each
sample. A number of cautious steps were taken at all experimental stages in order to avoid erroneous recombination by the
segmental and modern contaminations derived from the researchers. We sequenced segmental amplicons of HVRs and
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assigned relevant haplogroups according to the sequence polymorphism on the basis of the known mtDNA database. The
result shows that diverse haplogroups were unexpectedly present in the small population group of the Myeongam-ri site.
This diversity appears to be related to the geographical conditions and archaeological properties of the Myeongam-ri site.
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Figure 2. Distrioution of skeletal remains in the site. See Table 1 for
specimens used in the study (AM—09-28, AM-09-37, AM-09—
38, and AM-09-49 are tombs of burying together).
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Table 1. Specimens list used in this study. washing buffer(50% ethanol, 125mM NaCl, 10mM
No. Specimens Size of tombs cm)  Major axis Tris, 1mM EDTA, pH 8.0) 1ml H7lslo] & 4lojs
01 AM-09-02 205X74%111 E-W 3 16,0009 152 E9F YAlEe] 5t 3 Alzole
02 AM-09-10 238x92Xx117  SW-NE _

5] AASIE 7L 93] HEE & 15 o A
03 AM-09-13 218x78x119 S-N ] AASk= He= 29) Wb £ silica pellets 4
04  AM-09-21 212X70X109  SE-NW Lol 158 Bt AAAZ AFL), silica pelletell 1%
05 AM-09-22 212x70x109  E-W TE buffer(10mM Tris, 1mM EDTA, pH 8.0) 100ul
06 AM-09-24 214x63%x117 S-N e )
07  AM-09-25 129x90%62 S-N £ Aistel 108 9k wikel ok, 16,000g°01A4 15
08  AM-09-26 192X68x43 S-N Z 3o AR T ASHE A AIFTRE &
09  °AM-09-28L

X124 - o A3 % —907 )51

10 ‘AM-09—28r  202x124x141 S-N TR AY 7R -20ColA Haskic,
11 AM-09-29 212x86%107 S-N
12 AM-09-32 210x89x103 S-N 2 4. MDNAS| &

P Y — o=

13 °AM-09-37L
14 *AM-09-37R

15 CAME09738L g 5ax145 W-E TEE mtDNAS FRo2 HHOlFSI(HVRL,
16 *AM-09-38R

226X194X148 W-E

=2 Z3lg AcjAlHRe ;
17 AM-09-46 200X 66X~ SN HVR2, HVR3)E SRRt polymerase chain
18 AM-09-47 224X84X~ S-N reaction, PCRICE ZZ319lth, PCRo| AM-E primer
19 "AM-09-49L _ S-N = Table 20149} 2ol 99 primerS AMESIHL

20  °AM-09-49R

¥ aAr2E HotStart TaqQiagen, Germany)s AR
sttt PCR WS 12 5pmol forward/reverse
primer 4w, HotStart Taq polymerase Sunit, 2.5mM

@ were excavated with a couple
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Tris) 40mee} silica AN} 100uE 71 &, 30% WORK version 4.502(http://www.fluxus—technolo—
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Table 2. Primers used for amplification analysis in this study.
No. Target Primer Amplicon Sequences (5-3) Size (bps) Nucleotide Positions
01 H1-3F TAAAACGACGGCCAGTCACCATTAGCACCCAAAGCT
208 15978-16153
02 H1-3R -1 AACAGCTATGACCATGCAGGTGGTCAAGTATTTATGGT
03 Hs1-3F CACCATTAGCACCCAAAGCT
176 15978-16153
04 Hs1-3R CAGGTGGTCAAGTATTTATGGT
05 MIDNA H1-4F TAAAACGACGGCCAGTGCCAGCCACCATGAATATTGT
H1-2 185 16106-16258
06 HVR1 H1-4R AACAGCTATGACCATGTGGCTTTGGAGTTGCAGTTG
07 H1-6F TAAAACGACGGCCAGTCCCCATGCTTACAAGCAAGT
H1-3 198 16190-16355
08 H1-6R AACAGCTATGACCATGGGGATTTGACTGTAATGTGCTAT
09 H1-7F TAAAACGACGGCCAGTCAACTGCAACTCCAAAGCCA
H1-4 204 16239-16410
10 H1-7R AACAGCTATGACCATGGAGGATGGTGGTCAAGGGAC
11 H2-1F o1 TAAAACGACGGCCAGTCACCCTATTAACCACTCACG 203 15-185
12 H2-1R AACAGCTATGACCATGCCTGTAATATTGAACGTAGGTGCGAT
13 H2-4F TAAAACGACGGCCAGTCCCTATGTCGCAGTATCTGT
H2-2 197 112-274
14 mMDNA H2-4R AACAGCTATGACCATGTCTGTGTGGAAAGTGGCTGT
15 HVR2 H2-6F TAAAACGACGGCCAGTGGCGAACATACTTACTAAAGTG
H2-3 202 184-353
16 H2-6R AACAGCTATGACCATGGTTTGGCAGAGATGTGTTTAAG
17 H2-7F TAAAACGACGGCCAGTCTTAAACACATCTCTGCCAAAC
H2-4 185 332-484
18 H2-7R AACAGCTATGACCATGTGAGATTAGTAGTATGGGAG
19 MIDNA H3-1F TAAAACGACGGCCAGTATC GGCGGTATGCAC A
H3-1 198 403-568

20 HVR3 H3-1R AACAGCTATGACCATGGTGTCTTTGGGGTTTGGTTG
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Figure 3. Photographs of bone samples in this study. Each bone was cut to piece of 5 cm x 2 cm.
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Figure 5. Capillary gel electrophoresis analysis for segmental amplicons of mDNA HVR1 (H1—1, H1-2, H1-3, H1-4), HVR2 (H2-1, H2-2,
H2-3, H2-4) and HVR3 (H3-1) by PCR from 20 individuals. The H1—-1 amplicons of AM—09-25 and AM-09-28L were ampliied by Hs1-3F
and Hs1-3R primers (Table 2). AM—09-02, AM—09-24, and AM—09-37L did not produce amplicons of H2—3. The first lane of each result
presents DNA ladder (50 bp, 100bp, 150 bp, 200 bp 250 bp).
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Table 3. Results of nucleotide changes observed in the Myeongam-ri individuals.
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a All polymorphic sites are numbered according to the revised Cambridge Reference Sequence. CRS denote Cambridge Reference Sequence,
and NA presents ‘Not Analyzed. The suffixes A and C indicate transversion, and d indicates a deletion.
5 ND presents Not Determined'.
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Figure 6. Probability of nucleotide change in mtDNA HVR from 20 individuals.
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Figure 7. Phylogenetic networks of 20 individuals HVR sequences. Circle areas are haplotype frequencies. Links represent positions of nucleotide
changes at the HVR of mtDNA.,
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