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| ABSTRACT |

In this study molecular genetic analysis was carried out on 4 human skeletal remains from Osu-
ri, Buyeo. We showed that real-time PCR is the method of the choice to assess the initial number of
genuine ancient DNA molecules. Human mitochondrial DNA quantification was accomplished by
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the real-time PCR for the cyfochrome b gene of the mitochondria. Histological results proved to
be a good potentiality for biochemical analysis using biomolecule. The level of specimen's preser-
vation state was proved that level of quantitative result was BO-04, BO-01, BO-03, BO-02. Con-
tinually, we showed that biochemical and biomolecule results for the level of preservation state
were similar. This study will be useful to important material for predicting biochemistry and bi-

ology analysis of the ancient bone.

Key Words : mitochondrial DNA, histological analysis, bone collagen, polymerase chain reac-

tion, real-time PCR
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Table 1. Histological Index values assigned to summarize the degree of diagenetic

change(Hedges, 1995)

Index ofAiEgcotxl.oZ)ne Description

0 &) No original features identifiable, other than Haversian canals

1 (15 Small areas of well preserved bone prese(]t, or some lamellar
structure preserved by pattern of destructive foci

2 {33 Clear lamellate structure preserved between destructive foci

3 ) 67 Clear preservation of some osteocyte lacunae

4 y 85 Only minor amounts of destructive foci, otherwise generally well
preserved

5 ) 95 Very well preserved, virtually indistinguishable from fresh bone
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Table 2. The information of excavated human bones

Site area Site name Sample number Burial type
1 112 site BO-01 Lime layered tomb
2 116 site B0-02 Stone-lined tomb
3 A3 121 site BO-03 Lime layered tomb
4 126 site BO-04 Lime layered tomb

Fig. 1. The map of the Osu-ri site, Buyeo that was located in the middle western part of Korea
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Fig. 2. The human mitochondrial genome
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2.7 OEEE
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nEFEPo} DNAY sHE2 15 25|
Hate] T o] £ 9] (hyper variation region,
HVR)E £451%thFig. 2). n]EZE 2o} DNA
Z2of| ARE-H primere AATE 520082 %+
arsto] F- Aol 185~215bp7t B == A2
SHAtHTable 3). 2lZolA 553 DNAS 5%
517] 913l AmpliTaq Gold DNA polymerase
3units, 10pmol primer pairs 3ul, 2.5mM
dNTPs 3ul, 10x gold buffer 3ul, MgClz 2ulE
745, 32 S5 o183l 25 30wl %
Fo] A|z33T}. DNA 5244 (Veriti Ther—
mal Cycler, Applied Biosystems)E AF&-5}¢
94°C oA 30% denaturation, 54~56°CoflA] 30
% annealing, 72COlA4] 1& extension®] 7|
2 403] gkgatglom 72T T&7t last
extensionA| At} PCR WH-2 =3 3t & 25

Table 3. Primers used for HVR region amplification of mitochondrial DNA

; 5 s Amplicon

Region Sequence(5'-3") Size(bn)
TAAAACGACGGCCAGTTTAACTCCACCATTAGCACC 215
AACAGCTATGACCATGCAGGTGGTCAAGTATTTATGGT
TAAAACGACGGCCAGTGCCAGCCACCATGAATATTGT 185

HVRI AACAGCTATGACCATGTGGCTTTGGAGTTGCAGTTG
TAAAACGACGGCCAGTCCCCATGCTTACAAGCAAGT 198
AACAGCTATGACCATGGGGATTTGACTGTAATGTGCTAT
TAAAACGACGGCCAGTCAACTGCAACTCCAAAGCCA 204
AACAGCTATGACCATGGAGGATGGTGGTCAAGGGAC
TAAAACGACGGCCAGTCACCCTATTAACCACTCACG 203
AACAGCTATGACCATGCCTGTAATATTGAACGTAGGTGCGAT
TAAAACGACGGCCAGTCCCTATGTCGCAGTATCTGTCTTT 195

HVRI AACAGCTATGACCATGTGTGTGGAAAGTGGCTGTGC
TAAAACGACGGCCAGTGGCGAACATACTTACTAAAGTGTGT 202
AACAGCTATGACCATGGTTTGGCAGAGATGTGTTTAAG
TAAAACGACGGCCAGTCTTAAACACATCTCTGCCAAAC 185
AACAGCTATGACCATGTGAGATTAGTAGTATGGGAG
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Fig. 3. Histological pictures of ancient bone samples. (A) x10, (B) x20



BO-03, BO-049] BASE B 349116  EFEH SERch AL BASE 7441 Qo]
copies/ul , 2303.87 copies/ul , 19806.86  FF=ZH & oA

copies/ul®] gh& & 7 AMAIT, BO-02&

rir
|V
ox

o
>
£Q,
32
ix)

168 24,24 202N S

J..--f_f
ah/[: d

0 7 = pry B Leg Concenration
= 3504 + 45,008, r-souared = 0L004

Fig. 4. Amplication plot(A) and standard curve(B] of the Cyt b as a mitochondrial target
with concentrations of a:1.62x108 copies//£, b:1.62x107 copies/ /4, c:1.62x10¢
copies//£, d:1.62x10° copies//4, e:1.62x10* copies/ /£, f:1.62x10° copies//4,
9:1.62x10? copies/ /4

b % a:BO-01
*b:BO-02
= c: BO-03
Ad:BO-03

Threshold Cycle
8 8

104
4 0 1 2 3 4 5 6 7 8 9» 10 n
Log Concentration
¥=-3.564x + 45.809, r-squared = 0.991

Fig. 5. Mitochondrial DNA quantification curve of ancient bones

Table 4. Quantification of ancient DNA using real-time PCR

Sample Repeat Cycle threshold The amount of copy  Average of copy

No. number (Cp) numbers (copies/#£) numbers (copies/ /)
on 2| e

*
B0O-02 2 4l\1“.338 EB ND
oo | 2| W7 o
o | 2 | B8 e

*ND : non detected
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Table 5. Results of nucleotide changes observed in the Osu-ri site individuals

Sample No. HVR* | HVR Il
BO-01 73, 263 16223, 16362
BO-02 ND ND
B0-03 73,152, 235, 263 16223, 16290, 16319
BO-04 73,263 16223, 16293, 16362

*HVR : hyper variable region
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Table 6. Correlation of success rate of mtDNA analysis with quality indicators

Average of copy numbers

Collagen

(copies /L) Yield() AED e
B0O-01 4 3491.16 4.94 D4/G
BO-02 1 ND 0.07 ND
BO-03 3 2303.87 3.90 A
BO-04 5 19806.86 5.42 D4j

*HI : histological index
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