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ABSTRACT

This study analyzed the molecular identity and phylogenetic relationships between
extant Cervidae and ancient remains excavated from two archaeological sites,
Kimnyung and Kumsung, on Jeju Island, Korea. Both sites were estimated to date
from about 1,100 to 2,000 years before the present (YBP). Of the animal bones
excavated, those identified as Cervidae were used for DNA extraction and
subsequent determination of the sequences of the mitochondrial DNA (mtDNA)
control region. The extracted DNA was used as the template for PCR
amplification of the mtDNA control region. The resulting DNA sequences were
compared with reported sequences, and a phylogenetic tree based on nucleotide
similarity was constructed. A similarity search showed that the ancient DNAs
were closest to Cervidae. On the phylogenetic tree constructed using the
nucleotide similarity of the control region sequences of Cervidae, including those
of the ancient remains, the ancient DNA sequences were found in two distinct
clusters containing the Capreolinae and Hydropotinae. The Hydropotinae sequences
were divided into two subclusters the ancient sequences were on subcluster I, and
were closely related to the sequences of water deer from China and Korea (Hi,
Hi-2), while the sequences in subcluster ‘Il were specifically related to Korean
water deer (Hi-1). This result showed that two water deer maternal populations
existed on Jeju Island from about 1,100 to 2,000 YBP. Of the ancient sequences
located in the Capreolinae cluster, three ancient sequences were closely related to
those of roe deer (Cck-1, Cck-2, Cpk) from Jeju Island and the Korean
Peninsula. Unexpectedly, the other three sequences (KS-14, KS-15, KS-19) were
more closely related to European and Siberian roe deer, suggesting that these
sequences originated from another maternal lineage. Consequently, the results of
this study suggest that roe deer and water deer were present on Jeju Island in
ancient times. Unfortunately, there is no evidence for the existence of Cervinae,
including Sika deer, which are described in historical records. Our results
contribute to studies on the origin and phylogenetic relationships of extant and
ancient Cervidae.

Key words : ancient remains, Cervidae, identified, mtDNA control region, origin,
phylogenetic relationships.
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Ho] oy FAA A= Sl A S E3he 2] FFY sE frEE
o] W= a1 Qlt}. 19801 t]H-E] PCR (polymerase chain reaction) 3 DNA sequencing &
AR ESA 7o) W= Qls] EEE 5 - A=olu el gk EA-A A A
TEo] 7Fesh Al = AT 1984\ Higuchi 52 & A BF % Quagga (Equus quagga)®)]
A 0 ZHEH DNAE FE351L, M EZEE ol DNAS 971 ES B43 23 d&
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%] o] $kt} (Doran et al., 1986; Merriwether et al., 1996; Faerman ef al., 1998; Nabata ef al.,
2004; Yang et al., 2005).
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skt o, AT A 2wt ok A=A 2 S-5-0] 7] ol gk A x=rg o] d oS AAFsEA T
AFEol = 7471, A417], 45 7] 2 A7) Aol o] 27| 7kA] vheFgk Al 7] &
dE o2 FAA S TAEAT 53] AFIelA waEd A4 TellA 2d AW
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o]l frEEol THHE TP o 2N At M-S A3k =1

Algskal Aok (AFE=TESAAAHE 2, 1995, 2001). ©] & ZH2He]
A& (Artiodactyla)©ll ¢ I 5o W, x|o}, ¥ 5 vt 59
ZSo] hko & W - 13 ]9l Th (Shin ef al., 1992, 1996; Kim et al., 2002; Kim et al.,
2002).

AFE3) (Cervidae) &2 -4 (Artiodactyla), <5-9-0}5 (Pecora)oll <3} (Janis
and Scott, 1987), 1, ot 2] 7}, o}l 7}, oprlo} Goll WA FF3kar At} oprfo}
A F =S HEste] AFER MAsta e Algd FECE AT
(Korean musk deer), 122} (Korean water deer), 9-2] A} (Dybowskies deer), T A}
% (Manchurian sika deer), ®}-74FA}<5 (Duke of bedford's deer), &%= (Siberian roe
deer), =5 (Roe deer) 5 -©] At} AA] A== shejilol| A B & = ARF3) (Cervidae) &
B2 X5 (Capreolus capreolus) 150 - LA 0k, 2| 752 AAL -4 X of| A S EH AL

S W sHA el ik v B 8hE Ao 1L Tk A7)0 ZHE0] AR HE
ArET EEY AEE 4 HIY AL, TR E thFate] o 8 F2] AER (Cervus spp.) 7t
Z=AAE 7S BolF 31 1Y (Shin et al., 1992; Shin, 2001; Kim et al., 2002). 3}%]
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1.A8A4=

H AFAA AMEE AAAEE AFE A (A7 s 548 FAA (
A.D. 0 to A.D. 900)°l| 4] <= ¥ A5} (Cervidae) & W S} 02 A A F =
AAAE PO B HE Al g WEoktt (Fig. 1). 3 AbE 3 &0l tigk Bl &
&l A A stebikell A A s =5 (Capreolus capreolus) 271 A 9F gHet = of A
= Al T2 DNAZ R E 98] A2 tidtul o5 =+ 2hd 2 3 o A
Y (Hydropotes inermis) 27N A, O 5 At<5 (Cervus nippon) 171 7 2] DNA A 5.5
Hhol A9 A & & AF-&-3t At (Fig. 2-3, Table 1).
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AAAN R oS Hastsly] 8 W e 2 okE gl Zho] 7~10 A 7F
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7} 5, 37Tl A 72 A ZHEQF BEGAIZ 0, 124 ket A 2 EDTA R LA 613
t}. DNA F3 & Graham (1978)3 Maniatis 5 (1982)2] WS W3 Jung &
(2002)2] ol wel st Al 0.5~1 goll 108 2] extraction buffer (0.5M
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Kimmyung site

Kumsung sile ﬁl\. Mt Hullm

Figure 1. Two archaeological sites for the ancient animal remains used in this study.



Table 1. List of the ancient animal bones used in this study.

Species Specimens

Archaeological sites

Age (suspected*)

Cervidae spp.  Humerus
Tibia
Horn
Tooth
Mandible-1
Mandible-2
Mandible-3
Mandible-4
Mandible-5
Tooth-6
Mandible-7
Mandible-8
Mandible-9
Mandible-10
Mandible-11

Kimnyung
Kimnyung
Kimnyung
Kimnyung
Kumsung
Kumsung
Kumsung
Kumsung
Kumsung
Kumsung
Kumsung
Kumsung
Kumsung
Kumsung

Kumsung

A.D. 0-500

A.D. 0-500

A.D. 0-500

A.D. 0-500

A.D. 500-900
A.D. 500-900
A.D. 500-900
A.D. 500-900
A.D. 500-900
A.D. 500-900
A.D. 500-900
A.D. 500-900
A.D. 500-900
A.D. 500-900
A.D. 500-900

* By Ko jae-won ( Jeju-do Folklore & Natural History Museum., 1995, 2001)



Figure 2. Photographs of the four ancient remains. (A)-(D) humerus, tibia, horn
and tooth from Kimnyung archaeological site. Ancient remains used in this study were

kindly provided by the Jeju-do Folklore & Natural History Museum (Jeju, Korea).



Figure 3. Photographs of the eleven ancient remains. (A)-(K) mandibles and tooth
from Kumsung archaeological site. Ancient remains used in this study were kindly

provided by the Jeju-do Folklore & Natural History Museum (Jeju, Korea).



< ¥l DNA+ QIAquick Gel Extraction Kit (QIAGEN, Germany)& AF-&3}o] 4 A 5}
Ath. 841 ¥ DNAEPCR T %2 919 +3 o2 AFg3haith.
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z
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HEFZ =2 ol DNA 245915 S33817] el thF5ASE (Cervus nippon)®] 1l
EFc ol 2dH 99 A7]A Y (Feng et al., 1995; GenBank accession number
U12868)= W& S 2 39| primerE 119F5F At} (Table 2, Fig. 4). ZF2He] PCR WHS-
2 i-Tag DNA 3% 34 (iNtRON, Korea) 2.5 unit, dINTPs 0.2 mM, 10xPCR buffer
(100 mM Tris-HCI, pH 8.3, 500 mM KCI, 20 mM MgCly) 2.5 xf, PCR primer 20 pmol,
T3 DNA 2 ploll 3i} THTE H7bsto] HA 25u v Ao 2 =)o T vk
QoA e 2GS gelsly] $18] DNAS H71etA] 2 whSHS tlx=7-2 o] &
3l th PCR %H8-2 GeneAmp PCR System 9600 Thermal Cycler (Perkin-Elmer,
USA)E A&t gl o, dh32 & 94Tl A 287 WA A 2] F 94Tl A 30%, 5
5CollM 45%, 72Col M 452 = 1 8| " o & 3o 358] WkE-a i) 2 5 72Tl A
52 A FAZ T PCR AHE 2 1% ol 7k 2 2 2~ A Aol A 7] 94 5313l EtBrz 9
R s R B I R AR P R i ) e EL7]94 At 355t7] 918 =

ol vt o7tz 9~ A Ao A HA7]dF5 s & QIAquick Gel Extraction Kit
(QIAGEN, Germany)E AF-8-3}o] 4 A 5} St}

3

r1r

4. £ 21 % DNA Sequencing

A 8k PCR 4FH=-2 TOPO TA Cloning Kit (Invitrogen, USA)E A}-83}¢] vectorll
AFAA 1 5 Top 10 F' competent cell 52 & A A3k A7t} A2 PCR AHE 0.5
0 (50 ng), TOPO vector 0.4 0, salt solution (1.2 M NaCl, 0.06 M MgCl,) 0.4 w0l 2
o5 H7bsto] F wh&-do] 2 w7t H A g & A2 A 154 &<t v A AT
RAAE W 22 BAL Az ol wet ST Feavne 2



Table 2. Oligonucleotide sequences of the primers used in this study.

Primers Sequences

CerD-F 5'-GGATCCCTCTTCTCGCTCC-3'
CerD-R 5'-CCTACCATTATGGGGATGCTCA-3'
CerDI1-F 5"TCACCTAAAATCGCCCACTC-3'
CerDI-R 5'-CCAGCTACAATTCATGCTCC-3'
CerD2-F 5'-GCCCCATGCTTATAAGCATG-3'

CerD2-R 5'-CGGAGCGAGAAGAGGGATC-3'




ACGCTTATTAATATAGT TCCATAAAAATCAAGAACT TTATCAGTATTAAATCTCCAAAAAATTTTAATATTTTAATACAG 80

CTTTCTACTCAACACCCAATTTACATTCTATGT CCTATTAATCACACAACAAAGCACGTGATATAACCCTATGIGCTTGT 160

AGTACATAAAATTAAT GCAT CAAGACATACTAT GCACAGCGGTACATGAAACCGGTATATAGGACATATTATGTATAATA - 240

GTACATAAATTAATGTATTAGAACATATTATGTATAATAGTACATTATATTATATGCCCCATGCTTATAAGCATGTATTT 320

CerD2-F —
TCTATTATTTATAGTACATAGTACATGATGT TATTTGTCGTACATAGCACATTAAGTCAAATCAGTCCTTGTCAACATGC 400
CerD-F —
GTATCCCGT CCCCTAGATCACGAGCT TAAT TACCAT GCCGCGT GAAACCAGCAACCGCTGGECAGEGATCCCTCTTCTCG 480
< CerD2-R

CTCCGGEGECCCATAAAT TGTGEEGEGTAGCTATTTAATGAATTTTATCAGACATCTGGT TCTTTTTTCAGEGCCATCTCACC . 560

TAAAAT CGCCCACT CCTTGCAATTATAAGACATCTCGATGGACTAATGACTAAT CAGCCCATGCTCACACATAACTGTGG 640
CerD1-F —

TGTCATACATTTGGTATTTTTAATTTTTGEGEGEGEEATGCT TGGACT CAGCAAT GECCGT CTGAGECCCGTCCOGGAGCATG 720

< CerD-R
AATTGTAGCTGGACT TAACT GCATCT TGAGCATCCCCATAATGGT AGGCATGEEECAT TGCAGT CAATGGTCACAGGACA 800
< CerD1-R

TAGTTATTATTTCATGAGI CAACCCTAAGATCTATTTTCCCCCCCTTCTTATTTTTTCCCCCTTATATAGT TACCATCAT 880

TTTTAACACACTTTTCCCTAGATATTATTTTAAATTTATCACATTTCCAATACTCAAATTAGCACTCCAGAGGGAGGTAA 960

GTATATAAACGCCAATTTTTCCCTAATTATGCATA 1040

Figure 4. Nucleotide sequences of the mtDNA D-loop region in DNA from the Cervus
nippon. Lines above and below the sequence denote the position of the PCR primers that
were used in this study. The primers were designed using nucleotide sequences of the
control region of Cervus nippon mtDNA (Feng et al., 1995; GenBank accession No.
U12868).
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714 d e EAS ALFexpress DNA sequencer (Pharmacia, USA) Aol A Cy5™
AutoCycle™ Sequencing Kit (Pharmacia, USA)Z o] -&3to] A 2AL¢] ol whe} &=
oAt o] W 7TM R242-6% ok H ofvlo] = A Aol A 1500 Vol 4] 700 &3t %1 7]

FE= HAATA

5.0 EZC o} DNA XA E 9o 471448 AA

HEFZE=d o}l DNAZA R 9 FEA LS NCBI9 GenBank database®] 5= 5

A= ALFH T2 AL vaste] dAgstdom, 2485 A71449-E 7]E
B E uggd S /26 o 71 FAE o] =& A7 DS A Et
7] $1 3] GenBankol| 4] -3 3}+= web search program$! BLASTE ©] 83} database
of il A7 FAM S BluLetal A o] =2 ADES AHete] A
TR o] &3 B AT Ao 7] DS SEQUIN program= ©]-& 3}

S
o] 2}7} 9] - A& database®l 5 =35}t (Table 3).

AH 9714 <E A2 CLUSTAL W program (Thompson ef al., 1994)< ©]-8-3}
of F3stdon, A7IE7F FAE wWE {124 A A4 (genetic distance
index)™= PHYLIP program package (Felsenstein, 1993; ver. 3.572)2] DNADISTE ©|
& 3} a2, Kimura (1980)2] two-parameter method S -7 2 ¢ 7] 2] kol A] transition
3} transversion®] H] & & 2:12 7FAsto] AAE At Alsre s 44 A
A+E EUYZE 3ol PHYLIP program package® neighbor-joining (NJ) method
(Saitou and Nei, 1987)5 o] &35t 2t skl o, AT &A1 e A =E
A 7] $]3F bootstrap (10003] HHE)L parsimony #4] oA L A3E BF A8,
SEQBOOT, DNAPARS % CONSENSE 2 & 13- o]-8-3}¢] consensus treeS 2}4
s
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=
S ZHE total DNAE FE3F T} Figure 4% A5 55 i $}4] 0 2 HE
Zr7

o
Ggo] W= o g :Lal‘:ql}:\_o] E_O] j_U"IOE E_g}/ﬂ 33.140] T‘:}%Q
Yol &4 3} fulvic acid, humic acid, —228] 22 §2HS
A3 2 YA E = Maillard product 5 &2 1T Al 5 23

[UO

= Al YERE ddoltt o] 5ol 9 F DNA FE&E°] Z24& WA &
© €ele] ¥, PCR ¥H&5 Adlats T8 AfA = & gt} (Tuross, 1994;
Hanni et al., 1995; Kolman and Tuross, 2000). W2}A] o] &2 #| A3}7] §]5te] A A
o] DNA WHEE &FAIF T} Figure 5& A5 58 W s o=ziy F54
genomic DNAS T8 0% vEZ=2|of DNA ZHH Q& S35 Ajolr}. 717}
190 bp<} 267 bpE S k=t A3tk

-

.U EEE=2 o} DNA ZE2 599 47149 A4

FAA A FEHE AMEFH sEE5Y W A om Y S3d 7

< cloning ¥ DNA sequence ¥4 < &3to] A7|AES A8 72t
FEAEs EUdE A2 33 AE Z3E GenBankoll A &% 3= web search
program®] BLASTE ©] &3} databaseo| Hil¥l 7| Ee FAM S Bl gt
A3} -8 =F (Capreolus capreolus) B== L2+ (Hydropotes inermis)$t 96 ~
98% ol/de] e e Rt 24 R Hid 714 E-2 Koh and Randi (2001)°]]
o) Bil¥ =F (Korean roe deer) mtDNA 2] D-loop 4] € (GenBank accession No.
AJ3118) ¥} Douzery ¢} Randi (1997)°l ]3] ®.31%¥ 312}Y (Chinese water deer)<]
mtDNA 2] D-loop & A1 € ( GenBank accession No. Y08208)S HI® o2 A A3}
t}.
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A B

1 2 3 4 1 23 45 6 7 8 9 1011

Figure 5. Agarose gel electrophoresis patterns of total DNAs isolated from the ancient
animal remains. A, ancient DNA from four Cervidae animal bones (Kimnyung

sites); B, ancient DNA from eleven Cervidae animal bones (Kumsung sites).
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A B
M1 23456 7891011

= - -
267 bp
.

Figure 6. Agarose gel electrophoresis patterns of amplified fragments of the
mtDNA control region from ancient animal remains. A, four amplified fragments
(190 and 267 bp) from the Cervidae animal bones (Kimnyung sites); B, eleven
amplified fragments (190 and 267 bp) from the Cervidae animal bones (Kumsung
sites). M is size-markers, GeneRuler 100 bp DNA Ladder.
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8 A7 9] A7) Zh2 440 bp ©F 441 bp= A E] 9l oL} o] 9] 9] 438 bp
(KS-11), 439 bp (KNG-1, KS-12, KS-14), 442 bp (KS-18, KS-21), 444 bp (KS-19) &
A" A7 Lol A d7124 2 A714ks ol 2215 ATt (Table 3).

Jx 7| <d ) v w3 7] $ 35} GenBank databaseol] .11 F Al 18F 9]
AN E S AAsII on, 2 AFol A B = F 20 A, a2/ Al, g FAFS
17 Ao G719 LS £ A AT} (Table 3). E3E= 23559 G714 <L} 15704
o) AbE I FEM Ao AES FdES A 135709 Aol 7t Ve o, 15
A ] v s} o m RE 57708 7ol 7 HE AT 2T 2070 = A = R
FEEA, 4= G724, /0= 71D e, A 10 = F71x g e = vhet
o} (Fig. 6).

e RAlY BAE 97 E S 7] 22 two-parameter method (Kimura, 1980)%
ol &3to] 1571 4| o] AtF¥ T W st AEsk= AbE S EE Y 744 A
2] A 5 (genetic distance value)E 2F= 3T} (Table 4). Al 55 W 3} 3 A&
st AbE s=E Fe F4 A YA 0.0068 - 0.1165= e oH, A
At & =3 outgrouptte] A AR Al 0.1421 - 0.3364= LHEFS T 2
o] Ab& 3} T & W 514 F KS-11, KS-13, KS-14, KS-15, KS-16, KS-19% &H&}2bo]
A2 BHE =5 (Cek-1, Cek-2), M =9 <A (Cpk)¥} 0.0115 - 0.0280° = 7}
e AYAFE UEFH 21, KNG-1, KNG-2, KNG-3, KNG-4 ¢} KS-12, KS-17,
KS-18, KS-20, KS-21-2 shit %= 312}y (Hi-1, Hi-2)2} 0.0045 - 0.0233 0.2 7} vhe
A A FE veto] 7HE 7E7be Bl E B vl 5 3 Al H el o) =
F (Ce, Cp)ot =7 LetY (Hi)9h= oA o2 vr2 FAAA S e AT

Al EAQl 418 21384 NJ method (Saitou and Nei, 1987)E ©]-&3}o] NJ
tree (Fig. 7)2} A1 = Wl A Z+7}9] branchol] )3t 212 =& A 7] 93} parsimony
=49l 2] 3 consensus tree (Fig. 8)& 214 31 AL, outgroup &= & (Equus caballus)
I} 2~ (Bos taurus)s ESHA AT (Fig. 7, 8). NI treeoll A1 =LA 7 o} (subfamily), =
a2k o} 3} (Hydropotinae), =5} 3} (Capreoleinae), == ¢} 2} (Rangiferinae), 7]-8©}

;

Py
2

N
N,
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ol

¥} (Muntiacinae), AF<5°F2 (Cervinae), & <=0} S A5 0L} (Alcinae) 12| a1 3] 4L
2] AlF o} (Odocoileinae) = W o] A th 71 ol A A5} & M s 52 11
Yot} of W Fola 2 whel] £EkAth. aretol el £ w 314 52 2719 of
do g FAHAE, ob e 10] &3 ) 3} KNG-1, KNG-13 , KS-12, KS-20
S alghy, gt gy (Hi-2)9k 7H7he A BAE BolH, ob ek 11o &3
] 314 KNG-2, KNG-4, KS-17, KS-18, KS-21% $Hit= 318y (Hi-1)F 7+ 7H7h
& rAHRAE B FAT Fot kel &3 w 84 KS-11, KS-13, KS-165

shepato] A 2] &= =5 (Cek-1, Cek-2), HHkE =0 <A (Cpk)3} 714 717k
& FAAAE WoF o}, KS-14, KS-15, KS-19% 3 =5, AW g]o} =9}

[

a}
Xl:}
o
T

s
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Table 3. Comparison of the partial sequences of the control region from the

Cervidae animal bones and other Cervidae animals

Species (common name) Abbreviation Length (bp) Accession No. Reference

Cervidae spp.

Humerus KNG-1 439 DQ323047 This study

Tibia KNG-2 441 AF958277 This study

Horn KNG-3 439 AF958278 This study

Tooth KNG-4 440 AF958279 This study

Tooth (mandible)-1 KS-11 438 AF958266 This study

Tooth (mandible)-2 KS-12 440 AF958267 This study

Tooth (mandible)-3 KS-13 441 AF958268 This study

Tooth (mandible)-4 KS-14 440 AF958269 This study

Tooth (mandible)-5 KS-15 441 AF958270 This study

Tooth-6 KS-16 441 AF958271 This study

Tooth (mandible)-7 KS-17 439 AF958272 This study

Tooth (mandible)-8 KS-18 442 AF958274 This study

Tooth (mandible)-9 KS-19 444 AF958273 This study

Tooth (mandible)-10 KS-20 441 AF958275 This study

Tooth (mandible)-11 KS-21 442 AF958276 This study
Hydropotinae

Hydropotes inermis (Chinese water deer) Hi 439 Y08208 Douzert et al. (1997)

Hydropotes inermis (Korean water deer) Hi-1 441 DQ323048 This study

Hydropotes inermis (Korean water deer) Hi-2 441 DQ323049 This study
Muntiacinae

Muntiacus crinifrons (black muntjac) Mc 443 AY239042 Li et al. unpublished

Muntiacus reevesi (Chinese muntjac) Mr 443 AF527537 Zhang et al. unpublished

Muntiacus muntjak (muntjac) Mm 442 AY225986 Shi ef al. unpublished
Cervinae

Cervus elaphus canadensis (red deer) Ce 438 AY970666 Lee et al. unpublished

Cervus nippon yakushimae (sika deer) Cn 440 AB218689 Wada et al. unpublished

Cervus nippon (sika deer) Cnl 438 DQ323052 This study

Elaphurus davidianus (Pere David's deer) Ed 442 AF291894 Randi et al. (2001)

Cervus eldi siamensis (brow-antlered deer) Ces 442 AF291894 Randi et al. (2001)

Cervus dama (fallow deer) Cd 441 AF291895 Randi et al. (2001)

Axis porcinus (hog deer) Ap 441 AF291897 Randi et al. (2001)
Odocoileinae

Odocoileus virgini (white-tailed deer) Ov 441 AF421853 Moscarella et al. (2003)

Odocoileus hemionus (black-tailed deer) Oh 441 AF016952 Polziehn,R.0. (1999)

Mazama gouazoupira (gray brocket) Mg 440 Y08570 Douzery et al. (1997)
Capreoleinae

Capreolus capreolus (western roe deer) Cc 441 AY625874 Randi ez al. (2004)

Capreolus pygargus (eastern roe deer) Cp 440 Z70317 Douzery et al. (1997)

Capreolus pygargus ochracea (Korean roe deer) Cpk 440 AJ311189 Koh and Randi (2001)

Capreolus capreolus (Korean roe deer) Cck-1 440 DQ323050 This study

Capreolus capreolus (Korean roe deer) Cck-2 441 DQ323051 This study
Alcinae

Alces alces (moose) Aa 443 U12866 Jianwei Feng unpublished
Rangiferinae

Rangifer tarandus (caribou) Rt 441 AF096419 Dueck et al. unpublished
Outgroup

Bos taurus (Cattle) Bt 441 AYS521136 Lai et al. unpublished

Equus caballus (Jeju native horse ) Ec 441 AY049719 Oh and Jung (2001)
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Figure 7. Sequence variation in the control region observed in 15 Cervidae animal
remains and 23 extant Cervidae animals. The nucleotide position corresponds to the
complete mtDNA sequence described by Douzery et al. (1997). The dashes indicate
nucleotide identity to the Capreolus pygargus (Cp), and asterisks denote gaps
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Figure 7. (Continued)
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Table 4. Genetic distance of the control region for the 15 Cervidae animal bones and 23

extant Cervidae animal.

1 2 3 4 5 6 7 8
1 Cp -
2 KNG-1 0.0627 -
3 KNG-2 0.0596 0.0400 -
4 KNG-3 0.0550 0.0258 0.0255 -
5 KNG-4 0.0623 0.0377 0.0046 0.0232 -
6 KS-11 0.0303 0.0502 0.0353 0.0379 0.0379 -
7 KS-12 0.0574 0.0139 0.0350 0.0210 0.0327 0.0452 -
8 KS-13 0.0472 0.0552 0.0526 0.0503 0.0501 0.0210 0.0551 -
9 KS-14 0.0472 0.0453 0.0327 0.0304 0.0304 0.0162 0.0451 0.0281
10 KS-15 0.0398 0.0476 0.0255 0.0280 0.0279 0.0092 0.0425 0.0257
11 KS-16 0.0373 0.0549 0.0473 0.0450 0.0449 0.0115 0.0497 0.0232
12 KS-17 0.0448 0.0401 0.0185 0.0377 0.0209 0.0304 0.0351 0.0475
13 KS-18 0.0622 0.0376 0.0068 0.0231 0.0046 0.0378 0.0279 0.0500
14 KS-19 0.0471 0.0500 0.0326 0.0303 0.0302 0.0162 0.0449 0.0280
15 KS-20 0.0523 0.0186 0.0207 0.0069 0.0184 0.0378 0.0138 0.0500
16 KS-21 0.0648 0.0401 0.0091 0.0255 0.0069 0.0403 0.0351 0.0526
17 Hi 0.0698 0.0425 0.0255 0.0279 0.0232 0.0525 0.0376 0.0627
18 Hi-1 0.0571 0.0400 0.0091 0.0255 0.0068 0.0402 0.0350 0.0526
19 Hi-2 0.0498 0.0233 0.0254 0.0115 0.0230 0.0427 0.0185 0.0550
20 Mc 0.1065 0.0991 0.0798 0.0905 0.0827 0.0909 0.1040 0.1098
21 Mr 0.1088 0.0958 0.0818 0.0874 0.0847 0.0932 0.1008 0.1121
22 Mm 0.1118 0.0883 0.0747 0.0854 0.0775 0.0910 0.0933 0.1099
23 Ce 0.1050 0.0949 0.0832 0.0861 0.0861 0.0919 0.0999 0.1110
24 Cn 0.1047 0.0920 0.0830 0.0807 0.0859 0.0916 0.0970 0.1107
25 Cnl 0.0919 0.0975 0.0832 0.0886 0.0861 0.0841 0.1025 0.1030
26 Ed 0.1014 0.0885 0.0772 0.0724 0.0825 0.0885 0.0909 0.0994
27 Ces 0.1097 0.0940 0.0774 0.0827 0.0828 0.0913 0.0964 0.1077
28 Cd 0.1165 0.0957 0.0895 0.0797 0.0899 0.0982 0.0955 0.1093
29 Ap 0.0856 0.0757 0.0722 0.0649 0.0749 0.0729 0.0806 0.0913
30 Ov 0.0775 0.0729 0.0620 0.0649 0.0623 0.0727 0.0778 0.0885
31 Oh 0.0827 0.0938 0.0770 0.0775 0.0774 0.0804 0.0907 0.0883
32 Mg 0.0822 0.0754 0.0569 0.0597 0.0571 0.0699 0.0725 0.0802
33 Cc 0.0419 0.0651 0.0522 0.0599 0.0524 0.0351 0.0598 0.0400
34 Cpk 0.0301 0.0602 0.0474 0.0501 0.0500 0.0115 0.0549 0.0280
35 Cck-1 0.0325 0.0602 0.0474 0.0501 0.0500 0.0115 0.0549 0.0280
36 Cck-2 0.0301 0.0601 0.0473 0.0500 0.0499 0.0115 0.0548 0.0280
37 Aa 0.0772 0.0727 0.0594 0.0573 0.0621 0.0699 0.0725 0.0882
38 Rt 0.0823 0.0654 0.0571 0.0575 0.0598 0.0674 0.0702 0.0856
39 Bt 0.1702 0.1602 0.1557 0.1506 0.1564 0.1656 0.1597 0.1714
40 Ec 0.2638 0.2698 0.2677 0.2664 0.2679 0.2517 0.2646 0.2649

The numbers below the diagonal are the divergence values corrected for multiple substitutions using the

two-parameter model (Kimura, 1980). The abbreviations are given in Table 3
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Table 4. (Continued)

9 10 11 12 13 14 15 16
1 Cp
2 KNG-1
3 KNG-2
4 KNG-3
5 KNG-4
6 KS-11
7 KS-12
8 KS-13
9 KS-14 -
10 KS-15 0.0069 -
11 KS-16 0.0232 0.0208 -
12 KS-17 0.0475 0.0401 0.0376 -
13 KS-18 0.0303 0.0279 0.0448 0.0209 -
14 KS-19 0.0091 0.0068 0.0231 0.0474 0.0301 -
15 KS-20 0.0303 0.0279 0.0448 0.0303 0.0183 0.0302 -
16 KS-21 0.0327 0.0303 0.0473 0.0233 0.0068 0.0325 0.0207 -
17 Hi 0.0449 0.0424 0.0597 0.0400 0.0231 0.0447 0.0231 0.0255
18 Hi-1 0.0327 0.0303 0.0473 0.0233 0.0068 0.0326 0.0207 0.0091
19 Hi-2 0.0351 0.0326 0.0497 0.0351 0.0230 0.0350 0.0045 0.0254
20 Mc 0.0880 0.0850 0.1036 0.0907 0.0825 0.0928 0.0875 0.0852
21 Mr 0.0903 0.0873 0.1059 0.0927 0.0845 0.0951 0.0845 0.0872
22 Mm 0.0882 0.0852 0.1037 0.0854 0.0774 0.0930 0.0824 0.0801
23 Ce 0.0890 0.0859 0.1047 0.0916 0.0859 0.0938 0.0833 0.0887
24 Cn 0.0887 0.0857 0.1045 0.0914 0.0857 0.0936 0.0806 0.0885
25 Cnl 0.0812 0.0782 0.0968 0.0916 0.0859 0.0860 0.0859 0.0887
26 Ed 0.0856 0.0826 0.1012 0.0905 0.0849 0.0878 0.0748 0.0876
27 Ces 0.0885 0.0854 0.1041 0.0908 0.0851 0.0932 0.0800 0.0879
28 Cd 0.1008 0.0951 0.1083 0.0951 0.0897 0.1004 0.0846 0.0925
29 Ap 0.0701 0.0673 0.0854 0.0803 0.0748 0.0749 0.0648 0.0775
30 Ov 0.0674 0.0671 0.0826 0.0725 0.0621 0.0697 0.0621 0.0647
31 Oh 0.0801 0.0747 0.0904 0.0878 0.0772 0.0798 0.0747 0.0799
32 Mg 0.0620 0.0592 0.0798 0.0725 0.0570 0.0642 0.0570 0.0596
33 Cc 0.0424 0.0374 0.0397 0.0497 0.0523 0.0422 0.0572 0.0549
34 Cpk 0.0280 0.0209 0.0185 0.0328 0.0499 0.0280 0.0499 0.0524
35 Cck-1 0.0280 0.0209 0.0185 0.0328 0.0499 0.0280 0.0499 0.0524
36 Cck-2 0.0280 0.0208 0.0184 0.0327 0.0498 0.0279 0.0498 0.0524
37 Aa 0.0722 0.0644 0.0823 0.0698 0.0619 0.0719 0.0570 0.0645
38 Rt 0.0647 0.0619 0.0798 0.0675 0.0596 0.0694 0.0547 0.0623
39 Bt 0.1679 0.1616 0.1679 0.1505 0.1560 0.1676 0.1531 0.1592
40 Ec 0.2605 0.2540 0.2424 0.2575 0.2672 0.2631 0.2605 0.2672




Table 4. (Continued)

17 18 19 20 21 22 23 24
1 Cp
2 KNG-1
3 KNG-2
4 KNG-3
5 KNG-4
6 KS-11
7 KS-12
8 KS-13
9 KS-14
10 KS-15
11 KS-16
12 KS-17
13 KS-18
14 KS-19
15 KS-20
16 KS-21
17 Hi -
18 Hi-1 0.0161 e
19 Hi-2 0.0184 0.0160 =
20 Mc 0.0958 0.0826 0.0902 =
21 Mr 0.0876 0.0846 0.0871 0.0587 -
22 Mm 0.0855 0.0775 0.0851 0.0395 0.0491 -
23 Ce 0.0995 0.0886 0.0886 0.0936 0.1060 0.0860 -
24 Cn 0.0992 0.0884 0.0858 0.0934 0.0954 0.0858 0.0446 -
25 Cnl 0.1047 0.0886 0.0912 0.0936 0.0956 0.0963 0.0446 0.0470
26 Ed 0.0829 0.0825 0.0749 0.1028 0.0844 0.0875 0.0844 0.0817
27 Ces 0.0857 0.0827 0.0802 0.1028 0.0869 0.0926 0.0746 0.0795
28 Cd 0.0928 0.0924 0.0898 0.0922 0.0967 0.0744 0.0895 0.0995
29 Ap 0.0752 0.0724 0.0649 0.0720 0.0691 0.0622 0.0671 0.0645
30 Ov 0.0673 0.0546 0.0571 0.0800 0.0796 0.0852 0.0912 0.0861
31 Oh 0.0748 0.0695 0.0695 0.0930 0.1001 0.0879 0.1074 0.1097
32 Mg 0.0572 0.0496 0.0520 0.0902 0.0874 0.0777 0.0992 0.0938
33 Cc 0.0574 0.0449 0.0522 0.1009 0.0979 0.0932 0.1019 0.0965
34 Cpk 0.0550 0.0425 0.0449 0.1013 0.1035 0.1014 0.1050 0.1047
35 Cck-1 0.0574 0.0449 0.0474 0.1013 0.1035 0.1014 0.1050 0.1047
36 Cck-2 0.0549 0.0425 0.0449 0.1011 0.1034 0.1012 0.1048 0.1046
37 Aa 0.0597 0.0545 0.0520 0.0745 0.0816 0.0673 0.1016 0.1014
38 Rt 0.0574 0.0571 0.0546 0.0693 0.0768 0.0548 0.0728 0.0701
39 Bt 0.1565 0.1501 0.1501 0.1749 0.1656 0.1614 0.1894 0.2009
40 Ec 0.2827 0.2677 0.2644 0.3106 0.3176 0.3115 0.3364 0.3209
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Table 4. (Continued)

25 26 27 28 29 30 31 32

Cp
KNG-1
KNG-2
KNG-3
KNG-4
KS-11
KS-12
KS-13
KS-14
KS-15
KS-16
12 KS-17
13 KS-18
14 KS-19
15 KS-20
16 KS-21
17 Hi
18 Hi-
19 Hi-2
20 Mc
21 Mr
22 Mm

0~ O U1 B W DN

—
— O ©

—_

24 Cn

25 Cnl -

26 Ed 0.0769 -

27 Ces 0.0872 0.0515 -

28 Cd 0.1048 0.0760 0.0938 -

29 Ap 0.0746 0.0616 0.0615 0.0566 -

30 Ov 0.0915 0.0825 0.0930 0.0901 0.0674 -

31 Oh 0.1127 0.1061 0.0983 0.0877 0.0750 0.0546 -

32 Mg 0.1071 0.0852 0.0880 0.1003 0.0751 0.0597 0.0645 -
33 Cc 0.0941 0.0907 0.0987 0.1082 0.0802 0.0672 0.0748 0.0622
34 Cpk 0.0971 0.0962 0.0991 0.1112 0.0805 0.0749 0.0827 0.0722
35 Cck-1 0.0971 0.0988 0.1017 0.1112 0.0830 0.0775 0.0852 0.0747
36 Cck-2 0.0969 0.0961 0.0990 0.1110 0.0804 0.0748 0.0825 0.0721
37 Aa 0.1069 0.0927 0.1004 0.0722 0.0573 0.0618 0.0646 0.0721
38 Rt 0.0855 0.0747 0.0622 0.0769 0.0546 0.0645 0.0669 0.0548
39 Bt 0.2106 0.1928 0.1935 0.1775 0.1752 0.1682 0.1593 0.1421
40 Ec 0.3182 0.3112 0.3232 0.2982 0.3029 0.3076 0.3070 0.2910
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Table 4. (Continued)

33

34

36

37

38

39

40

0~ O U1 B W DN

—
= O ©

12
13
14

16
17
18
19
20
21
22

24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

Cp
KNG-1
KNG-2
KNG-3
KNG-4
KS-11
KS-12
KS-13
KS-14
KS-15
KS-16
KS-17
KS-18
KS-19
KS-20
KS-21
Hi
Hi-
Hi-2
Mc
Mr
Mm

—_

3 Ce

Cn
Cnl
Ed
Ces
Cd

Ap

Ov

Oh

Mg

Cc
Cpk
Cck-1
Cck-2
Aa

Rt

Bt

Ec

0.0325
0.0349
0.0325
0.0744
0.0670
0.1445
0.2644

0.0069
0.0046
0.0722
0.0747
0.1616
0.2572

0.0068
0.0747
0.0747
0.1611
0.2530

0.0721
0.0746
0.1613
0.2568

0.0568
0.1385
0.2994

0.1539
0.2901

0.3332
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Outgroup (Equus caballus)

Outgroup (Bos taurus)
HHi)dropotes inermis (Chinese water deer)
1_

KNG-3

KS-20 I
KNG-1

- Hydropotinae

KNG-2 I

Capreolus pygargus (eastern roe deer)
Capreolus capreolus (western roe deer)
1

Cck-1
Capreolus pygargus (Korean roe deer) Capreoleinae

KS-19 _

Mazama gouazoupira (gray brocket)

Rangifer tarandus (caribou)
Muntiacus reevesi (Chinese muntjac)
_| Muntiacus crinifrons (black muntjac) Muntiacinae
Muntiacus muntjak (muntjac) _
Cervus nippon (sika deer)
Cervus elaphus (red deer)
Cn-1 .
Elaphurus davidianus (Pere David's deer) Cervinae
Cervus eldi (brow-antlered deer)
Cervus dama (fallow deer)
Axis porcinus (hog deer)

Alces alces (moose) - Alcinae
E E Odocoileus virginianus (white-tailed deer) Odocoileinae o1

Odocoileus hemionus (black-tailed deer)

Rangiferinae

L

Figure 8. A neighbor-joining tree constructed from the sequences of 15 Cervidae animal
remains and 23 extant Cervidae animals. The tree was generated using genetic distances
calculated by Kimura's 2-parameter method. E. caballus (AY049719) and B. taurus
(AY521136) were used as the outgroup.
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Capreolus capreolus (western roe deer)
Capreolus pygargus (eastern roe deer)
Outgroup (Bos taurus)

Outgroup (Equus caballus)

Figure 9. A strict consensus tree derived from the sequences of the Cervidae

Remains and the extant Cervidae animals. This tree was constructed using the
SEQBOOT, DNAPARS, and CONSENSUS programs in the PHYLIP package.

Bootstrap values (1,000 replicates) are shown above the nodes on the strict

consensus tree. E. caballus and B. taurus were used as the outgroup taxon.
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LOCTES
DEFINITICN

ACCESSION  AY9SE2TT
VERSTON MYOSE2TT 1 GI: 62002004
KEYWORDS
S0URCE matochondrion Cervidas =, Jeju
ORGANTSH Corvidae sp. Jeju
Eukaryota: Metazoa! Chordata: Crandata: Vertebrata: Euteleostomd:
Manpalia: Eutheria: Laurasiatheria: Cetartiodactyla: Bumdnantia:
FPecora: Cervidae,
REFERENCE 1 (kases 1 to 4411
AITHORS  Eang M. -C.. Oh, J.-H.. Hwang. J.-H., Kim ¥.-J.. Han. 5. -H..
Jung, ¥.-H.. Eo.J. -W. and Oh MW -¥.
TITLE Molecular gemetic analysis of ancient animal kones excavated from
the archasological sites in Jeju Island, Eorea
JOURMAL  Unpulkl ished
REFERENCE 2 (kases 1 to 441]
AITHORS  Eang M. -C.. Oh, J.-H.. Hwang. J.-H., Kim ¥.-J.. Han. 5. -H..
Jung, ¥.-H.. Eo.J. -W. and Oh MW -¥.
TITLE Ddrect Subpassion
JOURMAL  Submatted (10-MAR-2005) Department of Life Sciemce, College of
Hatural Sciemces. Cheju Mational Univensity, 66 Jejudachakno, Jeju,
Jeju 690-756, Republic of' Eorea
FEATURES LocationQualifiers
soUrce 1..441
sorganise="Cervidas sp. Jeju”
Jorganelle="mdtochondrion”
snol_type="genomdic DHA™
simlate="EKNGZ"
sisolation_source="ancient animal bone excavated from
Kumsung archasclogical site”
Sdb_xref="taxon: I20556"
Stissue_type="tibda”
Soountry="South Korea: Jeju Island”
[-loop 1, x4l
smote="gimilar to Hydropotes inermds D-loop of GenBank
hooession Number YOB2087
ORIGIN

AYRSE2TT 441 kbp OHA linear  MAM 04-APR-2005
Cervidae 5. Jeju isolate ENG2Z D-loop, partial sequence.
mitochondrial,

1 gococatgot tataagoatyg tacatatcat tattaacatt acatagtaca tgttattatt
61 gatcgtacat agogoattaa gtoaaatcty toottgtoaa catgogtatc cogtocoota
121 gatcacgagc ttastcacca tgocgogbga aaccagoaac cogottggoa tggatoocto

181

ttotogotoo gggoccatga atcgtggggg tagotattta atgaacttta toagacatot

241 ggttottict toagggocat ctoacctaaa atcgoccact ctttocoott aaataagaca

an

totogatgga ctaatgacta atcagoccat gotcacacat aactgtggty toatacattt

361 ggtattttta ttttttogogg gogatgottgg actcagotat gaccgtcasa goococgaco

421

cggagoatga attgtagetg o
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LOCTES

KYQSE2TE 439 bp i linear  MAM 04-APR-2005
DEFINITION Cervidae sp. Jeju isolate ENGI D-loop, partial sequence:

matochondrial,

AY95827E

ACCESSTON
VERSION
EEYWORDS
SOURCE

AYOSE2TE 1 GI: 62002005

matochondrion Cervidas =, Jeju

ORGANISH Corvidas sp. Jeju

Eukaryota: Metazoa! Chordata: Crandata: Vertebrata: Euteleostomd:
Mammalia: Eutheria: Laurasiatheria: Cetartiodactyla Ruminantia:
Fecora: Cervidae,

REFERENCE 1 (kases 1 to 439]
AITHORS  Eang M. -C.. Oh, J.-H.. Hwang. J.-H., Kim ¥.-J.. Han. 5. -H..
Jung, ¥.-H.. Eo.J. -W. and Oh MW -¥.
TITLE Molecular gemetic analysis of ancient animal kones excavated from
the archasological sites in Jeju Island, Eorea
JOURMAL  Unpuklished
REFERENCE 2 (kases 1 to 439]
AITHORS  Eang M. -C.. Oh, J.-H.. Hwang. J.-H., Kim ¥.-J.. Han. 5. -H..
Jung, ¥.-H.. Eo.J. -W. and Oh MW -¥.
TITLE Ddrect Subpassion
JOURMAL  Submatted (10-MAR-2005) Department of Life Sciemce, College of
Natural Sciencges, Cheju National Unidversity, 66 Jejudachakno, Jeju,
Jeju 690-756, Republic of' Eorea
FEATURES LocationQualifiers
soUrce 1,.439
sorganise="Cervidas sp. Jeju”
Jorganelle="mdtochondrion”
snol_type="genomdic DHA™
simlate="ENG3"
sisolation_source="ancient animal bone excavated from
Kumsung archasclogical site”
Sdb_xref="taxon: I20556"
Stissue_type="gull”
Soountry="South Korea: Jeju Island”
[-loop <1, . »439
smote="gimilar to Hydropotes inermds D-loop of GenBank
hooession Number YOB2087
ORIGIN
1 goocooatgot tataagoatg tacatgttat tattastatt acatagtaca tattattatt
6l aatcgtacat agogoattas gtoasatcog tooctigtoaa catgogtatc cogtococta
121 gatcacgage ttaatcacta tgocgogiga aaccagoaac cogotagoaa ggatoootot
181 totogotoog ggococatoma togigggggt agotatttas tgaactttat cagacatotg
241 gttotitott cagggocatc toacctaasaa togoocactoc tttocootta aataagacat
A0l ctogatggec taatgactaa toagoccatg ctocacacata actgtggigt catacatttg
61 gtatttttat titttgggog getgotigge ctoagotatg googtoamag gooogacoog
421 gagoatgaat tgtagotgg
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LOCTES

AYQSE2T 440 bp DM~ linear  MAM 04-APR-2005
DEFINITION Cervidae sp. Jeju isolate ENGY D-loop, partial sequence:

matochondrial,

AY958279

ACCESSTON
VERSION
EEYWORDS
SOURCE

AYRSE2TO. 1 GT: 62002006

matochondrion Cervidas =, Jeju

ORGANISH Corvidas sp. Jeju

Eukaryota: Metazoa! Chordata: Crandata: Vertebrata: Euteleostomd:
Mammalia: Eutheria: Laurasiatheria: Cetartiodactyla Ruminantia:
Fecora: Cervidae,

REFERENCE 1 (kases 1 to 440]
AITHORS  Eang M. -C.. Oh, J.-H.. Hwang. J.-H., Kim ¥.-J.. Han. 5. -H..
Jung, ¥.-H.. Eo.J. -W. and Oh MW -¥.
TITLE Molecular gemetic analysis of ancient animal kones excavated from
the archasological sites in Jeju Island, Eorea
JOURMAL  Unpulkl ished
REFERENCE 2 (bases 1 to 440]
AITHORS  Eang M. -C.. Oh, J.-H.. Hwang. J.-H., Kim ¥.-J.. Han. 5. -H..
Jung, ¥.-H.. Eo.J. -W. and Oh MW -¥.
TITLE Ddrect Subpassion
JOURMAL  Submatted (10-MAR-2005) Department of Life Sciemce, College of
Natural Sciencges, Cheju National Unidversity, 66 Jejudachakno, Jeju,
Jeju 690-756, Republic of' Eorea
FEATURES LocationQualifiers
soUrce 1..440
sorganise="Cervidas sp. Jeju”
Jorganelle="mdtochondrion”
snol_type="genomdic DHA™
Sisnlate="ENG4"
sisolation_source="ancient animal bone excavated from
Kumsung archasclogical site”
Sdb_xref="taxon: I20556"
Stissue_type="tooth”
Soountry="South Korea: Jeju Island”
[-loop 41, 440
smote="gimilar to Hydropotes inermds D-loop of GenBank
hooession Number YOB2087
ORIGIN
1 goocooatgot tataagoatg tacatatcat tattascatt acatagtaca tgttattatt
6l gatcgtacat agogoattas gtoasatotg toctigtoaa catgogtatc cogtococta
121 gatcacgage ttaatocacca tgocgogiga aaccagoaac cogottggoa tggatoocto
181 tictogotoo gggocoatca atogtggggg tagotattta atgeactita toagacatot
241 ggttottict tcagggocat ctoacctasa atocgoccact ctttocoott aaataagaca
a0l tttogatgge ctaatgacta atcagoocat gotcacacat aactgtgoty toatacattt
361 ggtattttta tittttgoog goetgottgg actocagotat googtocaamg goooogacoo
421 ggagoatgaa ttgtagotg
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LOCTES

MYISBZ66 438 bp i linear  MAM 04-APR-2005
DEFINITION Cervidae sp. Jeju isolate ES11 D-loop, partial sequence:

matochondrial,

AYISE266

ACCESSTON
VERSION
EEYWORDS
SOURCE

AYOSE266. 1 GI: 62002083

matochondrion Cervidas =, Jeju

ORGANISH Corvidas sp. Jeju

Eukaryota: Metazoa! Chordata: Crandata: Vertebrata: Euteleostomd:
Mammalia: Eutheria: Laurasiatheria: Cetartiodactyla Ruminantia:
Fecora: Cervidae,

REFERENCE 1 (kases 1 to 438]
AITHORS  Eang M. -C.. Oh, J.-H.. Hwang. J.-H., Kim ¥.-J.. Han. 5. -H..
Jung, ¥.-H.. Eo.J. -W. and Oh MW -¥.
TITLE Molecular gemetic analysis of ancient animal kones excavated from
the archasological sites in Jeju Island, Eorea
JOURMAL  Unpulkl ished
REFERENCE 2 (kases 1 to 438]
AITHORS  Eang M. -C.. Oh, J.-H.. Hwang. J.-H., Kim ¥.-J.. Han. 5. -H..
Jung, ¥.-H.. Eo.J. -W. and Oh MW -¥.
TITLE Ddrect Subpassion
JOURMAL  Submatted (10-MAR-2005) Department of Life Sciemce, College of
Natural Sciencges, Cheju National Unidversity, 66 Jejudachakno, Jeju,
Jeju 690-756, Republic of' Eorea
FEATURES LocationQualifiers
soUrce 1,.438
sorganise="Cervidas sp. Jeju”
Jorganelle="mdtochondrion”
snol_type="genomdic DHA™
sisolate="K311"
sisolation_source="ancient animal bone excavated from
Kumsung archasclogical site”
Sdb_xref="taxon: I20556"
stissue_type= mandible”
Soountry="South Korea: Jeju Island”
[-loop <1, . »438
smote="gimdlar to Capreclus pygargus D-loop of GenBank
hooession Number AJ3111887
ORIGIN
1 goocooatgot tataagoatg tacatasagt cattantatt acatagtaca ttatattgtt
6l aatcgtacat agogoattas gtoasatotg tooctigtoaa catgogtatc cogtococta
121 gatcacgage ttaatocacca tgoogogiga aaccagoaac cogottggoa aggatoooto
181 tictogotoo gogocatgea togigggggt agotatttas tgaactttat cagacatotg
241 gttotitott cagggocatc toacctaasaa togoocactoc tttocootta aataagacat
01 ctogatggec taatgactaa toagoccatg ctocacacata actgtggigt catgoatttg
361 gtatttttas attttoggog atgottggec toagotatgg cogtoaaagg coogaccogg
421 agoatgaatt gtagotg

_89_



LOCTES

AYQSEZET 440 bp DM~ linear  MAM 04-APR-2005
DEFINITION Cervidae sp. Jeju isolate ES1Z D-loop, partial sequence:

matochondrial,

AYQSE267T

ACCESSTON
VERSION
EEYWORDS
SOURCE

RYOSE2ET. 1 G 62002084

matochondrion Cervidas =, Jeju

ORGANISH Corvidas sp. Jeju

Eukaryota: Metazoa! Chordata: Crandata: Vertebrata: Euteleostomd:
Mammalia: Eutheria: Laurasiatheria: Cetartiodactyla Ruminantia:
Fecora: Cervidae,

REFERENCE 1 (kases 1 to 440]
AITHORS  Eang M. -C.. Oh, J.-H.. Hwang. J.-H., Kim ¥.-J.. Han. 5. -H..
Jung, ¥.-H.. Eo.J. -W. and Oh MW -¥.
TITLE Molecular gemetic analysis of ancient animal kones excavated from
the archasological sites in Jeju Island, Eorea
JOURMAL  Unpulkl ished
REFERENCE 2 (bases 1 to 440]
AITHORS  Eang M. -C.. Oh, J.-H.. Hwang. J.-H., Kim ¥.-J.. Han. 5. -H..
Jung, ¥.-H.. Eo.J. -W. and Oh MW -¥.
TITLE Ddrect Subpassion
JOURMAL  Submatted (10-MAR-2005) Department of Life Sciemce, College of
Natural Sciencges, Cheju National Unidversity, 66 Jejudachakno, Jeju,
Jeju 690-756, Republic of' Eorea
FEATURES LocationQualifiers
soUrce 1..440
sorganise="Cervidas sp. Jeju”
Jorganelle="mdtochondrion”
snol_type="genomdic DHA™
sisolate="K312"
sisolation_source="ancient animal bone excavated from
Kumsung archasclogical site”
Sdb_xref="taxon: I20556"
stissue_type= mandible”
Soountry="South Korea: Jeju Island”
[-loop 41, 440
smote="gimdlar to Capreclus pygargus D-loop of GenBank
hooession Number AJ3111887
ORIGIN
1 goocooatgot tataagoatg tacatgttat tattastatt acatagtaca tattattatt
6l aatcgtacat agogoattas gtoasatcog tooctigtoaa catgogtatc cogtococta
121 gatcacgage ttaatocacca tgocgogiga aaccagoaac cogotoggoa tggatoocto
181 tictogotoo gggocoatca atogtggggg tagotattta atgeactita toagacatot
241 ggttottict tcagggocat ctoacctasa atocggocact ctttocoott aaataagaca
a0l totogatgge ctaatgacta atcagoocat gotcacacat aactgtgoty toatacattt
361 ggtatttoctt aattttoggg gatgottgge ctocagotatg goocgtoaamg goooogacoo
421 ggagoatgaa ttgtagotg

_40_



LOCTES

MYOSEZGE 441 bp i linear  MAM 04-APR-2005
DEFINITION Cervidae sp. Jeju isolate ES13 D-loop, partial sequence:

matochondrial,

AY95E268

ACCESSTON
VERSION
EEYWORDS
SOURCE

AYOSE26EE. 1 GI: 62002085

matochondrion Cervidas =, Jeju

ORGANISH Corvidas sp. Jeju

Eukaryota: Metazoa! Chordata: Crandata: Vertebrata: Euteleostomd:
Mammalia: Eutheria: Laurasiatheria: Cetartiodactyla Ruminantia:
Fecora: Cervidae,

REFERENCE 1 (kases 1 to 4411
AITHORS  Eang M. -C.. Oh, J.-H.. Hwang. J.-H., Kim ¥.-J.. Han. 5. -H..
Jung, ¥.-H.. Eo.J. -W. and Oh MW -¥.
TITLE Molecular gemetic analysis of ancient animal kones excavated from
the archasological sites in Jeju Island, Eorea
JOURMAL  Unpuklished
REFERENCE 2 (kases 1 to 441]
AITHORS  Eang M. -C.. Oh, J.-H.. Hwang. J.-H., Kim ¥.-J.. Han. 5. -H..
Jung, ¥.-H.. Eo.J. -W. and Oh MW -¥.
TITLE Ddrect Subpassion
JOURMAL  Submatted (10-MAR-2005) Department of Life Sciemce, College of
Natural Sciencges, Cheju National Unidversity, 66 Jejudachakno, Jeju,
Jeju 690-756, Republic of' Eorea
FEATURES LocationQualifiers
soUrce 1..441
sorganise="Cervidas sp. Jeju”
Jorganelle="mdtochondrion”
snol_type="genomdic DHA™
sisolate="K313"
sisolation_source="ancient animal bone excavated from
Kumsung archasclogical site”
Sdb_xref="taxon: I20556"
stissue_type= mandible”
Soountry="South Korea: Jeju Island”
[-loop 1, x4l
smote="gimdlar to Capreclus pygargus D-loop of GenBank
hooession Number AJ3111887
ORIGIN
1 goocooatgot tataagoatg tacatasagt cattantatt acatagtaca ttatattgtt
6l aatcgtacat agogoattas gtoasatotg tooctigtoaa catgogtatc cogoococta
121 gatcacgage ttaatocacca tgoogogiga aaccagoaac cogottggoa aggatoooto
181 tictogotoo gggocoatca atogtggggg tagotattta atgeactita toagacatot
241 ggttotttict tcagggocat ctoacctasa atogoccact ctttoootot tasataagac
a0l atctocgatgg actaatgact aatcagocoa tgototocaca taactgtgot gtoatacatt
361 tggtattttt taattggogg goetgotigg actoagotat ggoogtoasma gogooogaco
421 coggagoatga attgtagotg

_41_



LOCTES

AYISEZED 440 kp DA linear  MAM 04-APR-2005
DEFINITION Cervidae sp. Jeju imolate ES14 D-loop, partial sequence:

mitochondrial,

AYQSE269

ACCESSTON
VERSION
EEYWORDS
SOURCE

AYOSE26E0. 1 GT: 62002086

matochondrion Cervidas =, Jeju

ORGANISH Corvidas sp. Jeju

Eukaryota: Metazoa! Chordata: Crandata: Vertebrata: Euteleostomd:
Mammalia: Eutheria: Laurasiatheria: Cetartiodactyla Ruminantia:
Fecora: Cervidae,

REFERENCE 1 (kases 1 to 440]
AITHORS  Eang M. -C.. Oh, J.-H.. Hwang. J.-H., Kim ¥.-J.. Han. 5. -H..
Jung, ¥.-H.. Eo.J. -W. and Oh MW -¥.
TITLE Molecular gemetic analysis of ancient animal kones excavated from
the archasological sites in Jeju Island, Eorea
JOURMAL  Unpuklished
REFERENCE 2 (bases 1 to 440]
AITHORS  Eang M. -C.. Oh, J.-H.. Hwang. J.-H., Kim ¥.-J.. Han. 5. -H..
Jung, ¥.-H.. Eo.J. -W. and Oh MW -¥.
TITLE Ddrect Subpassion
JOURMAL  Submatted (10-MAR-2005) Department of Life Sciemce, College of
Natural Sciencges, Cheju National Unidversity, 66 Jejudachakno, Jeju,
Jeju 690-756, Republic of' Eorea
FEATURES LocationQualifiers
soUrce 1..440
sorganise="Cervidas sp. Jeju”
Jorganelle="mdtochondrion”
snol_type="genomdic DHA™
sismlate="K314"
sisolation_source="ancient animal bone excavated from
Kumsung archasclogical site”
Sdb_xref="taxon: I20556"
stissue_type= mandible”
Soountry="South Korea: Jeju Island”
[-loop 41, 440
smote="gimdlar to Capreclus pygargus D-loop of GenBank
hooession Number AJ3111887
ORIGIN
1 goocooatgot tataagoatg tacatasagt cattantatt acatagtaca ttatattgtt
6l aatcgtacat agogoattas gtoasatotg tooctigtoaa catgogtatc cogtococta
121 gatcacgage ttaatocacca tgoogogiga aaccagoaac cogottggoa aggatoooto
181 tictogotoo gggocoatca atogtggggg tagotattta atgeactita toagacatot
241 ggttottict tcagggocat ctoacctasa atocgoccact ctttocoott aaataagaca
01 toctogatgge ctaatgacta atcagoocat gogoacacat aactgtgoty toatacattt
361 ggtattttta titttiggog getgctigge ctocagotatg goocgicagag gooocogacoo
421 ggagoatgaa ttgtagotg

_42_



LOCTES

AYQEET0 441 bp DM~ linear  MAM 04-APR-2005
DEFINITION Cervidae sp. Jeju isolate ES1S D-loop, partial sequence:

matochondrial,

AY95E2T0

ACCESSTON
VERSION
EEYWORDS
SOURCE

AYREERT0. 1 GI: 62002087

matochondrion Cervidas =, Jeju

ORGANISH Corvidas sp. Jeju

Eukaryota: Metazoa! Chordata: Crandata: Vertebrata: Euteleostomd:
Mammalia: Eutheria: Laurasiatheria: Cetartiodactyla Ruminantia:
Fecora: Cervidae,

REFERENCE 1 (kases 1 to 4411
AITHORS  Eang M. -C.. Oh, J.-H.. Hwang. J.-H., Kim ¥.-J.. Han. 5. -H..
Jung, ¥.-H.. Eo.J. -W. and Oh MW -¥.
TITLE Molecular gemetic analysis of ancient animal kones excavated from
the archasological sites in Jeju Island, Eorea
JOURMAL  Unpulkl ished
REFERENCE 2 (kases 1 to 441]
AITHORS  Eang M. -C.. Oh, J.-H.. Hwang. J.-H., Kim ¥.-J.. Han. 5. -H..
Jung, ¥.-H.. Eo.J. -W. and Oh MW -¥.
TITLE Ddrect Subpassion
JOURMAL  Submatted (10-MAR-2005) Department of Life Sciemce, College of
Natural Sciencges, Cheju National Unidversity, 66 Jejudachakno, Jeju,
Jeju 690-756, Republic of' Eorea
FEATURES LocationQualifiers
soUrce 1..441
sorganise="Cervidas sp. Jeju”
Jorganelle="mdtochondrion”
snol_type="genomdic DHA™
sislate="K315"
sisolation_source="ancient animal bone excavated from
Kumsung archasclogical site”
Sdb_xref="taxon: I20556"
stissue_type= mandible”
Soountry="South Korea: Jeju Island”
[-loop 1, x4l
smote="gimdlar to Capreclus pygargus D-loop of GenBank
hooession Number AJ3111887
ORIGIN
1 goocooatgot tataagoatg tacatasagt cattantatt acatagtaca ttatattgtt
6l aatcgtacat agogoattas gtoasatotg tooctigtoaa catgogtatc cogtococta
121 gatcacgage ttaatocacca tgoogogiga aaccagoaac cogottggoa aggatoooto
181 tictogotoo gggocoatga atogtggggg tagotattta atgeactita toagacatot
241 ggttottict tcagggocat ctoacctasa atocgoccact ctttocoott aaataagaca
a0l totogatgge ctaatgacta atcagoocat gotcacacat aactgtgoty toatacattt
J61 gotattttta ttttttggog ggatgottgg actcagotat ggoogicasa ggoooogaco
421 cggagoatga attgtagotg g

_43_



LOCTES

AYS5E2T] 441 bp DM~ linear  MAM 04-APR-2005
DEFINITION Cervidae sp. Jeju isolate ES16 D-loop, partial sequence:

matochondrial,

AY95E2TL

ACCESSTON
VERSION
EEYWORDS
SOURCE

AYREE2T1. 1 GI: 62002088

matochondrion Cervidas =, Jeju

ORGANISH Corvidas sp. Jeju

Eukaryota: Metazoa! Chordata: Crandata: Vertebrata: Euteleostomd:
Mammalia: Eutheria: Laurasiatheria: Cetartiodactyla Ruminantia:
Fecora: Cervidae,

REFERENCE 1 (kases 1 to 4411
AITHORS  Eang M. -C.. Oh, J.-H.. Hwang. J.-H., Kim ¥.-J.. Han. 5. -H..
Jung, ¥.-H.. Eo.J. -W. and Oh MW -¥.
TITLE Molecular gemetic analysis of ancient animal kones excavated from
the archasological sites in Jeju Island, Eorea
JOURMAL  Unpulkl ished
REFERENCE 2 (kases 1 to 441]
AITHORS  Eang M. -C.. Oh, J.-H.. Hwang. J.-H., Kim ¥.-J.. Han. 5. -H..
Jung, ¥.-H.. Eo.J. -W. and Oh MW -¥.
TITLE Ddrect Subpassion
JOURMAL  Submatted (10-MAR-2005) Department of Life Sciemce, College of
Natural Sciencges, Cheju National Unidversity, 66 Jejudachakno, Jeju,
Jeju 690-756, Republic of' Eorea
FEATURES LocationQualifiers
soUrce 1..441
sorganise="Cervidas sp. Jeju”
Jorganelle="mdtochondrion”
snol_type="genomdic DHA™
sisolate="K316"
sisolation_source="ancient animal bone excavated from
Kumsung archasclogical site”
Sdb_xref="taxon: I20556"
Stissue_type="tooth”
Soountry="South Korea: Jeju Island”
[-loop 1, x4l
smote="gimdlar to Capreclus pygargus D-loop of GenBank
hooession Number AJ3111887
ORIGIN
1 goocooatgot tataagoatg tacatasagt cattantatt acatagtaca ttatattgtt
6l aatcgtacat agogoattas gtoasatotg tooctigtoaa catgogtatc cogtococta
121 gatcacgage ttaatocacca tgoogogiga aaccagoaac cogottggoa aggatoooto
181 tictogotoo gggocoatca atogtggggg tagotattta atgeactita toaggoatot
241 gattoctttict tcagggocat ctoacctasa atocgoccact ctttocoott aaatangaca
A0l toctogatgge ctaatgacta atcagoocat gotcacacat aactgtgotg toatgoattt
J61 gotatttitt aattttocggg ggatgottitg actcagotat ggoogicasa gooooogaco
421 coggagoatga attgtagotg

_44_



LOCTES

KYOSE2TZ 439 bp i linear  MAM 04-APR-2005
DEFINITION Cervidas sp, Jeju isolate ES1T D-loop, partial sequence:

matochondrial,

AYQSEZTE

ACCESSTON
VERSION
EEYWORDS
SOURCE

AYRSE2TE 1 GI: 62002089

matochondrion Cervidas =, Jeju

ORGANISH Corvidas sp. Jeju

Eukaryota: Metazoa! Chordata: Crandata: Vertebrata: Euteleostomd:
Mammalia: Eutheria: Laurasiatheria: Cetartiodactyla Ruminantia:
Fecora: Cervidae,

REFERENCE 1 (kases 1 to 439]
AITHORS  Eang M. -C.. Oh, J.-H.. Hwang. J.-H., Kim ¥.-J.. Han. 5. -H..
Jung, ¥.-H.. Eo.J. -W. and Oh MW -¥.
TITLE Molecular gemetic analysis of ancient animal kones excavated from
the archasological sites in Jeju Island, Eorea
JOURMAL  Unpulkl ished
REFERENCE 2 (kases 1 to 439]
AITHORS  Eang M. -C.. Oh, J.-H.. Hwang. J.-H., Kim ¥.-J.. Han. 5. -H..
Jung, ¥.-H.. Eo.J. -W. and Oh MW -¥.
TITLE Ddrect Subpassion
JOURMAL  Submatted (10-MAR-2005) Department of Life Sciemce, College of
Natural Sciencges, Cheju National Unidversity, 66 Jejudachakno, Jeju,
Jeju 690-756, Republic of' Eorea
FEATURES LocationQualifiers
soUrce 1,.439
sorganise="Cervidas sp. Jeju”
Jorganelle="mdtochondrion”
snol_type="genomdic DHA™
sislate="K317"
sisolation_source="ancient animal bone excavated from
Kumsung archasclogical site”
Sdb_xref="taxon: I20556"
stissue_type= mandible”
Soountry="South Korea: Jeju Island”
[-loop <1, . »439
smote="gimdlar to Capreclus pygargus D-loop of GenBank
hooession Number AJ3111887
ORIGIN
1 goocooatgot tataagoatg tacatatcat tattascatt acatagtaca tgttattatt
6l gatcgtacat agogoattas gtoasatotg toctigtoaa catgogtatc cogtococta
121 gatcacgage ttaatocacca tgocgogiga aaccagoaac cogotoggoa tggatoocto
181 tictogotoo gggocoatga atogtggggg tagotattta atgeactita toagacatot
241 ggttocttict tcagggocat ctoacctasa accgoccact ctttoocoott aaatangaca
A0l toctogatgge ctaatgacta atcagoocat gotcacacat aactgtgotg toatgoattt
361 ggtatttttt sattttogog gatgotigge ctoagotatg googtocasag gooogacoog
421 gagoatgaat tgtagotg
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LOCTES

KYOSE2T4 442 bp i linear  MAM 04-APR-2005
DEFINITION Cervidas sp, Jeju isolate ES18 D-loop, partial sequence:

matochondrial,

AYS5E27T4

ACCESSTON
VERSION
EEYWORDS
SOURCE

AY95E2T4. 1 GBI 62002091

matochondrion Cervidas =, Jeju

ORGANISH Corvidas sp. Jeju

Eukaryota: Metazoa! Chordata: Crandata: Vertebrata: Euteleostomd:
Mammalia: Eutheria: Laurasiatheria: Cetartiodactyla Ruminantia:
Fecora: Cervidae,

REFERENCE 1 (kases 1 to 442]
AITHORS  Eang M. -C.. Oh, J.-H.. Hwang. J.-H., Kim ¥.-J.. Han. 5. -H..
Jung, ¥.-H.. Eo.J. -W. and Oh MW -¥.
TITLE Molecular gemetic analysis of ancient animal kones excavated from
the archasological sites in Jeju Island, Eorea
JOURMAL  Unpuklished
REFERENCE 2 (bases 1 to 442]
AITHORS  Eang M. -C.. Oh, J.-H.. Hwang. J.-H., Kim ¥.-J.. Han. 5. -H..
Jung, ¥.-H.. Eo.J. -W. and Oh MW -¥.
TITLE Ddrect Subpassion
JOURMAL  Submatted (10-MAR-2005) Department of Life Sciemce, College of
Natural Sciencges, Cheju National Unidversity, 66 Jejudachakno, Jeju,
Jeju 690-756, Republic of' Eorea
FEATURES LocationQualifiers
soUrce 1,.442
sorganise="Cervidas sp. Jeju”
Jorganelle="mdtochondrion”
snol_type="genomdic DHA™
sislate="K318"
sisolation_source="ancient animal bone excavated from
Kumsung archasclogical site”
Sdb_xref="taxon: I20556"
stissue_type= mandible”
Soountry="South Korea: Jeju Island”
[-loop 1, 42
smote="gimilar to Hydropotes inermds D-loop of GenBank
hooession Number YOB2087
ORIGIN
1 goocooatgot tataagoatg tacatatcat tattascatt acatagtaca tgttattatt
6l gatcgtacat agogoattas gtoasatotg toctigtoaa catgogtatc cogtococta
121 gatcacgage ttaatocacca tgocgogiga aaccagoaac cogottggoa tggatoocto
181 tictogotoo gggocoatca atogtggggg tagotattta atgeactita toagacatot
241 ggttottict tcagggocat ctoacctasa atocgoccact ctttocoott aaataagaca
a0l totogatgge ctaatgacta atcagoocat gotcacacat aactgtgoty toatacattt
361 ggtatttocta titttigggg gogatgottg gactoagota tggocgtcaa aggocoogac
421 coggagoatg aattgtagot gg

_46_



LOCTES
DEFINITICN

ACCESSTON
VERSION
EEYWORDS
SOURCE
ORGANTSM

REFERENCE
AITHORS

TITLE
JOURMAL
REFERENCE
AITHORS
TITLE
JOURMAL

FEATURES
source

O-loop

ORIGIN

HYQSE2TI 444 bp DM~ linear MAM 04-APR-2005
Corvidae s, Joju isolate ES19 D-loop, partial seguence:

md tochondrial,

AYOSEITI

AYOEEZTI 1 GI: 62002050

mitochondrion Cervidae sp. Jeju
Corvidae sp. Jeju
Eukaryota: Metazoa! Chordata: Crandata: Vertebrata: Euteleostomd:
Manpalia: Eutheria: Laurasiatheria: Cetartiodactyla: Bumdnantia:
FPecora: Cervidae,
1 (bases 1 to 4441
Kang. M. -C.. Oh.J.-H.. Hwang.J.-H.. Kim ¥.-J.. Han.5.-H..
Jung, ¥.-H.. Eo.J. -W. and Oh MW -¥.
Molecular gemetic analysis of ancient animal kones excavated from
the archasological sites in Jeju Island, Eorea
Unpuk]l ashed
2 (bases 1 to 444
Kang. M. -C.. Oh.J.-H.. Hwang.J.-H.. Kim ¥.-J.. Han.5.-H..
Jung, ¥.-H.. Eo.J. -W. and Oh MW -¥.
Ddrect Subpassion
Gubmatted [(10-MAR-2005) Department of Life Science, College of
Natural Sciencges, Cheju National Unidversity, 66 Jejudachakno, Jeju,
Jeju 690-756, Republic of' Eorea
LocationQualifiers
1,444
sorganise="Cervidas sp. Jeju”
Jorganelle="mdtochondrion”
snol_type="genomdic DHA™
sisolate="K319"
sisolation_source="ancient animal bone excavated from
Kumsung archasclogical site”
Sdb_xref="taxon: I20556"
stissue_type= mandible”
Soountry="South Korea: Jeju Island”
1, k444
snote="simdlar to Capreclus capreclus D-loop of GenBank
hooession Number AYVE2S8917

1 gocccatgot tataagoaty tacatasagt cattaatatt acatagoaca ttatattgtt
61 aatcatacat agogoattaa gtoasatcty toottgtoaa catgogtatc cogtocoota
121 gatcacgago ttaatcacca tgocgogtge aaccagoaac cogottggoa aggatoocto
181 titctogotoo gogocccatc aatcgtggog gtagoctatt tamtgeactt tatcagacat
241 ctggttottt cttocagggeoc atctoaccta asatcgocca ctotttococo ttasataaga
301 catctogatg gactastgac taatcagooc atgotcacac ataactgtgg tgtcatacat
61 tiggtattit tatttittog gogggetgot togectcage tatggoogic asaggoooog
421 accoggagoa tgaattgtag otg
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LOCTES

KYOSE2TS 441 bp i linear  MAM 04-APR-2005
DEFINITION Cervidae sp. Jeju isolate ESZ0 D-loop, partial sequence:

matochondrial,

AYISELTS

ACCESSTON
VERSION
EEYWORDS
SOURCE

AYOEE2TS 1 GI: 62002002

matochondrion Cervidas =, Jeju

ORGANISH Corvidas sp. Jeju

Eukaryota: Metazoa! Chordata: Crandata: Vertebrata: Euteleostomd:
Mammalia: Eutheria: Laurasiatheria: Cetartiodactyla Ruminantia:
Fecora: Cervidae,

REFERENCE 1 (kases 1 to 4411
AITHORS  Eang M. -C.. Oh, J.-H.. Hwang. J.-H., Kim ¥.-J.. Han. 5. -H..
Jung, ¥.-H.. Eo.J. -W. and Oh MW -¥.
TITLE Molecular gemetic analysis of ancient animal kones excavated from
the archasological sites in Jeju Island, Eorea
JOURMAL  Unpulkl ished
REFERENCE 2 (kases 1 to 441]
AITHORS  Eang M. -C.. Oh, J.-H.. Hwang. J.-H., Kim ¥.-J.. Han. 5. -H..
Jung, ¥.-H.. Eo.J. -W. and Oh MW -¥.
TITLE Ddrect Subpassion
JOURMAL  Submatted (10-MAR-2005) Department of Life Sciemce, College of
Natural Sciencges, Cheju National Unidversity, 66 Jejudachakno, Jeju,
Jeju 690-756, Republic of' Eorea
FEATURES LocationQualifiers
soUrce 1..441
sorganise="Cervidas sp. Jeju”
Jorganelle="mdtochondrion”
snol_type="genomdic DHA™
sisolate="K320"
sisolation_source="ancient animal bone excavated from
Kumsung archasclogical site”
Sdb_xref="taxon: I20556"
stissue_type= mandible”
Soountry="South Korea: Jeju Island”
[-loop 1, x4l
smote="gimilar to Hydropotes inermds D-loop of GenBank
hooession Number YOB2087
ORIGIN
1 goocooatgot tataagoatg tacatgttat tattastatt acatagtaca tattattatt
6l aatcgtacat agogoattas gtoasatcog tooctigtoaa catgogtatc cogtococta
121 gatcacgage ttaatocacca tgocgogiga aaccagoaac cogotoggoa tggatoocto
181 tictogotoo gggocoatca atogtggggg tagotattta atgeactita toagacatot
241 ggttottict tcagggocat ctoacctasa atocgoccact ctttocoott aaataagaca
a0l totogatgge ctaatgacta atcagoocat gotcacacat aactgtgoty toatacattt
J61 gotattttta ttttttggog ggatgottgg actcagotat ggoogicasa ggoooogaco
421 cggagoatga attgtagotg g
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LOCTES

KYOSE2TE 442 bp i linear  MAM 04-APR-2005
DEFINITION Cervidae sp. Jeju isolate ESZ] D-loop, partial sequence:

matochondrial,

AY95E2TE

ACCESSTON
VERSION
EEYWORDS
SOURCE

AYOSERTE. 1 GI: 62002003

matochondrion Cervidas =, Jeju

ORGANISH Corvidas sp. Jeju

Eukaryota: Metazoa! Chordata: Crandata: Vertebrata: Euteleostomd:
Mammalia: Eutheria: Laurasiatheria: Cetartiodactyla Ruminantia:
Fecora: Cervidae,

REFERENCE 1 (kases 1 to 442]
AITHORS  Eang M. -C.. Oh, J.-H.. Hwang. J.-H., Kim ¥.-J.. Han. 5. -H..
Jung, ¥.-H.. Eo.J. -W. and Oh MW -¥.
TITLE Molecular gemetic analysis of ancient animal kones excavated from
the archasological sites in Jeju Island, Eorea
JOURMAL  Unpulkl ished
REFERENCE 2 (bases 1 to 442]
AITHORS  Eang M. -C.. Oh, J.-H.. Hwang. J.-H., Kim ¥.-J.. Han. 5. -H..
Jung, ¥.-H.. Eo.J. -W. and Oh MW -¥.
TITLE Ddrect Subpassion
JOURMAL  Submatted (10-MAR-2005) Department of Life Sciemce, College of
Natural Sciencges, Cheju National Unidversity, 66 Jejudachakno, Jeju,
Jeju 690-756, Republic of' Eorea
FEATURES LocationQualifiers
soUrce 1,.442
sorganise="Cervidas sp. Jeju”
Jorganelle="mdtochondrion”
snol_type="genomdic DHA™
sisolate="K321°
sisolation_source="ancient animal bone excavated from
Kumsung archasclogical site”
Sdb_xref="taxon: I20556"
stissue_type= mandible”
Soountry="South Korea: Jeju Island”
[-loop 1, 42
smote="gimilar to Hydropotes inermds D-loop of GenBank
hooession Number YOB2087
ORIGIN
1 gocooatgtt atasgoatgt acatatcatt attascatta catagtacat gttattattg
6l atcgtacata gogoattaag toasatctgt cottgtoaac atgogtatoo cgtococtag
121 atcacgagot taatcaccat gocgogtgaa accagoaacc cgottggoat ggatoootot
181 totogotoog ggococatoma togigggggt agotatttas tgaactttat cagacatotg
241 gttotitott cagggocgtc toacctaaga togoocacto tttocootta aataagacat
A0l ctogatggec taatgactaa toagoccatg ctocacacata actgtggigt catacatttg
J61 gtatttttat tttttgggog ggatgottogg actcagotat ggoogicasa ggoooogaco
421 coggagoatg aattgtagot gg
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