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ABSTRACT

This study examined the genetic diversity of the Reeves’ turtle populations collected in three different locations (Gangjin-
Yeongam, Geumgok and Gurye) of the southwestern region of South Korea based on the mitochondrial cytochrome B (cytB)
gene polymorphisms. From 128 cytB sequences newly obtained in this study, six cytB haplotypes were detected. Among three
populations, the Gurye population (n=14) had five haplotypes with high levels of haplotype diversity (Hd) (0.824%0.070) and
nucleotide diversity () (0.0045710.00051). The Gangjin-Yeongam population had (n=22) had two haplotypes with relatively higher
level of Hd (0.515%0.081) and relatively low level of r (0.00207+0.00029). Interestingly, the largest Geumgok population (n=92)
had just two haplotypes with low levels of Hd (0.390%0.044) and rt (0.00171%0.00019). Neutrality test results showing high positive
values estimated that the Geumgok and Gangjin-Yeongam populations had recently gone through a genetic bottleneck. The results
of phylogenetic analysis showed a pattern of geographical genetic differentiation of cytB haplotypes in South Korea and China,
indicating that several haplotypes found in the South Korea but branching together with those in the Chinese origins were recently
introduced from China at the end of the 20" century. These findings are expected to provide essential basic information needed to
develop conservation strategies for habitat management and enhancement of genetic diversity to protect endangered Reeves’ turtles
in South Korea.
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INTRODUCTION

F o] (Mauremys reevesii) (Reeves turtle, Chinese three-keeled pond turtle)= 58 B4 AEOE, =2 S5}t 55, theke] Kimmen
Island, 3HRtE | A FofA|otol] E2shH, tfet 247 A2, Q= U|Alof, Hehe E|H 2 n|= 52 1H o2 = Ao w =4
31 UtKLovich et al., 1985; Chen and Lue, 2010; van Dijk, 2011). S-gUztoll A= F2 L P A| &2 AR 5P, Zolu 54+ 5 &
o] Ll ghirof A AlshH, A|FEE H|E3 EA A H-E A o]t $HtE 4 of) EZ3TH(Song, 2007; NIBR, 2011). 197010 0] % &
25, olie-g, Alg, oFAlE ez FAolet F27 7 E(Trachemys scripta elegans) & THESH ARF77F sl e]oll A =AU, F47
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AAYEA = FZE] o] el F/do] vt 2|yt HAgol el &S fIF st JTHO and Hong, 2007; Koo et al., 2015; Jo et
al., 2017). @Ao]= A 7| dE(CHA, 2006), BZ2|7]oFJAIE I Z(NIBR, 2011; MOE, 2017)2-2 A% 1, ZA|AFA H A 10y
(International Union for the Conservation of Nature, TUCN)2] 242 Convention on International Trade in Endangered Species of Wild
Fauna and Flora (CITES)2] F4:4] ITof] 23| o] =7} 7 A2l 7} 44| =] 1L 31 Th(van Dijk, 2011; TUCN, 2015; CITES, 2015).

20A7] WRE] BRI A7 S o] 8 tpefet S0l AlEE Y, TE2 ATyt Xt 514 thefd Aol
= DNAZE 0] 83t A5 0] B 1% 11 QIth(Harris et al., 1998; Iverson et al., 2007; Xu et al., 2023). £3], O] EZEg]of= thd A
I UYjof] pEljol| A 4= Tk A|7EA] EAfsto] A2 A S0l A th422] DNA BAFES SRS 4 Ql11, ] EZ = 2|0} DNA (mitochondrial
DNA, mtDNA)7} 2A-5-242 5}31 3 DNA H ot S o]g0] zo} A5t £ 7} w2 7] wf 2of|(Brown et al., 1979; Giles et al., 1980;
Clayton, 1982), Zo|u} Atk 4=Zo)| A Q42 thFA ¢lto]] k5] o] 85| 1 ITH(Carter, 2007; Nabholz et al., 2009; Caragiulo et al.,
2014; Gonzalez-Oliver et al., 2018; Laxmivandana et al., 2022).

=Ulol| A FAJolof) tigt A= AAA] Raret Bdlg A 4, A4, HAIT HlE A daEo] £2 B thKim etal,
2013; Jung et al., 2016; Koo et al., 2015, 2019; Koo and Song, 2018). HHH, S-Eo}x|oloj A= FAo] & IG5t of 2] §-4] AEFS0] 11
F 7HAIRQA, o] A A E TEoHAY, T W e T 1 S FA5he 5 T AT AEEE 7)ol tist A7 dntsoe]
2 B %] chFong and Chen, 2010; Xia et al., 2011; Suzuki et al., 2011; Oh et al., 2017). ZUjoll A= mtDNA £41-S £3)] SHtE 1.8
7R B ofgt S 7| ) WA EE A AlStAL RO (Oh et al, 2017), = EFEEH 5 (M. sinensis)t G0 X FHEFH &
A5 nAFE AMAISET QUTkal B 1| THBack et al., 2024). SHA|TE oFA7kR] f-2juet of 2] Aol A AlsH= FAYo] Fehe]
A ES AYE = Ue A4 sk

o] Aol A= Syt Aol Y x|gh Mebd e e, AR YA, FFE A Bl £3E Aol 370 [l
A mtDNA cytB H7| A F o] t}g/gdoll Z71sto] f-473 TS AnE, 44 b SX& A 7| 2AEE AlgotalA} 5

Ach.

MATERIALS AND METHODS

1. M8 SE°|DNA X=
o] o] &3t FAgo] Al 5= 2019 FE 2024 7HA] Hepd e Jrafltol| A 38t o) HSn=14), F L2t ARl A 47
SF 479 An=22), FFFIA| 5 55014 £ 22 AT 0=92)2 0|35} THTable 1). 3 E AJolo|A 529
B 5 FAY Z7i5k] DNA 320 o] 85131t DNA %2 DNeasy Blood & Tissue Kit (Qiagen, Hilden Germany)S- ©]-8-5}
T ARe] Qhjof] whEtal, SZ35F DNAE F88 4 A4HHS(polymerase chain reaction, PCR)2] 53 2. & ]85}t

2, MtDNA cytB #7xte| S5t HVIME 23

FZ3% DNAE 3 2 & mtDNA cyiB 184S PCRE S5t PCRO|| AFHE-E primere= Oh et al. (2017)01] 2Jsf| 119+ =z}
o] & 0]-8-5}I T} PCR- Multiplex Plus PCR Kit (Qiagen, Germany)2t <8510 20 ul2 ¥H8-5}% 31, Mastercycler Nexus Gradient
(Eppendorf, Germany)Z- ©]-85}0] ZZ3}9]T} PCR HF-2 94°Col| A 5827+ 27] A 5 94°C 30%, 58°C 45%, 72°C 452 2 ©]0 %]
+ AfHS-E 353] 33k S, 72°CollA] 5E7F 2 F AT SF0] 21 PCR AHE2 1.5% agarose 2 /ol 4] 47| 5-510f &
St S DNA 7|41 2 o] o] &5} Th PCR A= A F dye-termination methodS- ©]-8-510] ¥-8-5}11, ABI Automated DNA
Sequencer 3730XL (Applied Biosystems, CA) ©]-85to] DNA A ¥-S 2753t 2 7|4 D2 NCBI2] nucleotide database©]|
A] basic local alignment search tool (BLAST, https://blast.ncbi.nlm.nih.gov/Blast.cgi) 7242 S5l 7|20 A E 5 231 FAM LS EAlsH
o Wh4o] 58 23T, el Told HE Aelel Hug 43lalgict
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3. S CIOMIT} F2IM A8, Zlct 74 3} HAM

=

o] A5 &5 Z74E mtDNA cytB MBS} AP Aol A H i 22ueh(SK M, k=44), T=(k=39), tHTHk=10), F=
(k=133), B]=H(k=2) HTH2] A ES(Table 2) CLUSTAL W (Thompson et al., 1994)Z th FE35IAct HEH LGS0 tist 544
Ho| Shelat gAY 24, Hol 44 o, 58/ A8, 444 235t A3 DnaSP6 =215 (Rozas et al., 2017)= ©]-&5}31
o} 9714 Y oS E ()2t SRS TFFE(Hd)= Nei (1987)9] HH 0 2 AF=5190 11, 2 A] AP 95 Tajima’s D (Tajima, 1989)
o} Fu's Fs (Fu, 1997) 2|55 AFESHITt AT Alo] 9] 544 3= Nei (1987)2] Dxy |42t Hudson et al. (1992)9] Fst A|+~& At

stof 2gsict.
4. EHAHRIo| IS QEiE] 24

AEE A ALE2 Als FAUAE A 7] 25 MEGAT (Kumar et al., 2016) 2132 0]-&5to] 2545 2Hdst
At 2|49 & 72| A]4~= Bayesian Information Criterion <7t 7P W2 RAS 7|2 F2 7P 2 A 4+ 9
a2 7F55}10d Kimura's two parameter method (Kimura, 1980)2] BA] © 2 AE351 1, Gamma O|4F £EE ARE-51o] A E
3} &5 o] B YA S 235} neighbor-joining (NJ) tree (Saitou and Nei, 1987)5 25T Al 54> 229 Al A 2s6}7] 5k
Bootstrap (Felsenstein, 1985)< 1,0003] BHE 423510 11, 2] e O] 2| A3 2|8l Mauremys £:2] A5-5(M. caspica, AY434594; M.
mutica, AY434622; M. annamensis, AY434564) 5 X 35111, 3 E2AF 3248 95 @72 Cuora amboinensis (F1763736)% ©]-8-5}%)

=8

3

!

o
iy

RESULTS AND DISCUSSION

1. MERAH o] FHEHSO| mtDNA cytB fTXIC| S7H Cikd

2|t ARl 3 EAgol] 370 ol A 128702] cytB At A A tof| A Hale @-2juat FAjo] A F(SK AT 44
N MD)E Fote] 17270 A FellA §324 oS 245K Table 1). A4 F1E A7[80]2] 4~(S)=137H, 7=0.00233
+0.00019, DFAF ] nH)=117, Hd=0.53010.033°] At} -G A2 S=57H, 71=0.0020740.00029, nH=27H, Hd=0.515
+0.081, 23 JT2 S=57}, 7=0.0017140.00019, nH=27}, Hd=0.390+0.044, 72| T S=127}, 7=0.0045740.00051, nH=57},
Hd=0.82410.070, SK FT-2 S=137H, 77=0.0030710.00040, nH=87H, Hd=0.6810.053°] 31t} E-A = H+S & 2 k2 7ot Hd
77V =2 FololA A TR dol 7MY 2 HIE SR, XY AT e B2 SR Hde A =2 52 2
R, w3 A2 72t Hi7h 25 W2 A EE eI

Bx1-get, 2, 7 et} SK AT Tatoto] A9 Aat f-ejukeh A A ] 7=0.002331£0.00019= -2 4F(7r<0.005)
< B3, Hd=0.53010.0332 57+ 4 £(0.5<Hd<0.8)2] ~F= YEFH{THNei, 1987; Rogers and Harpending, 1992). =U] H<4=0] &
of| thgk ALo| A ZH7HA 7] = A A o]l Wt 7=0.00000-0.00291, Hd=0.000-0.755% B2 ZSA] Uebsk1(Kim et al., 2023), 25
A o] A 2 71=0.0003, Hd=0.09042 0] S £2320]] O 1(Kim et al., 2020b), =& o1& 2] Ho] -2 7=0.0018
10.0004= I 22 52 B thKim et al,, 2020a). ©| 213t A2 2|}t G4 3 5-E50] f304 /o] Aty o= &
, O] FH @Atof| A &Rl FAo)o] W2 R4 thf/d it FARRE /ol Tt

= ot S/ AlE 23k Fu's Fs, Tajima’'s DO =32 -3, =, 7ol e 25 42 2k

%.l_ = [e] l‘]P
WAk Table 1). =5+ Z27- 4 T2 Fu's Fs, Tajima’s D 25 8-2] 291 52 H A3 (P<0.05), B3 A2 Fu's Fs= 129 &
s ’ =

]

S|

rr
Hir
rlo

2.
A

4
i)
12
c
[r
2
4
oN

4R 2 HATHP<0.05). °)/d2] B3Ol Fu's Fs, Tajima’s D A7k 2 7221 4
o

o|i, o] ZhS Holth= H2 419 At} 25 AHE2 2fA] g2 B o) 534291 B F(genetic bottleneck)| L v
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2
rlr
jin)

= 02 FAHeh et 7 A A {2 BEoly 74
Medo] R1syE]gl oL}, go]Zol + BT (Tajima, 1989; Fu, 1997). ¥HH, -2zt 23] ol A<= Fu's Fs, Tajima’s D
BT 00 772 k2 VrERd] € Aoz 252 okl AR A g oH%P— b e -
At FFgAr a5 de> d &R0 AJE=HAL 31T Kim et al. (20232 573 A2k 5319 A1

of| A =S I 7] HHE-2 Fu's Fs, Tajima’s D 25 7-2] 4 Q1 -2 ofu]2}kal 513l

1 el (balancing selection)& 732 ©

10 rll
H
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Table 1. Genetic diversity for mtDNA cytB gene sequences and haplotypes in the Reeves’ turtle populations in
southwestern region of South Korea

Population n S m+SD nH Hd=+SD Fu's Fs Tajima’s D
Overall 172 13 0.00233 £ 0.00019 8 0.530 £ 0.033 0.042 0.10149
Gangjin-Yeongam 22 5 0.00207 = 0.00029 2 0.515 + 0.081 4.043" 2.14970°
Geumgok 92 5 0.00171 £ 0.00019 2 0.390 £ 0.044 8177 2.12884"
Gurye 14 12 0.00457 = 0.00051 5 0.824 £+ 0.070 1.651 1.51491
SK! 44 13 0.00307 = 0.00040 8 0.681% + 0.053 -0.429 0.13001

Sample size (n), number of variable sites (S), nucleotide diversity (r), number of haplotypes (nH), haplotype diversity (Hd) and
standard deviation (SD).

" Significant Tajima’s D and Fu’s Fs values (P<0.05).

™ Significant Tajima’s D and Fu’s Fs values (P<0.0001).

1 mtDNA cytB sequences of the South Korean Reeves’ turtles previously reported by Suzuki et al. (2011), Oh et al. (2017), and
Han et al. (unpublished, NCBI direct submission).

2. 2t 7t 9is 2o}

A RA FAgo] 371 ATk} SK AT Atolof| 9] §304 23t & BASH ATK(Table 2), 23 J T 1l s S H =9
B3}H(Fst=0.10526, 0.05<Fst<0.15)2 B 1, 747278 It sK A ekat= 544 XPOP} 2] 2 AL Th(Hudson et al. 1992). Z44-%
& ek A o) Ak 37 Jr o] Bok(Fst=0.14761, 0.05<Fst<0.15)2 JERH oL, th2 HuEate] g7 2oyt yhe A

Ef 2 SQI=] 3Tt Dxy (Nei, 19870l thet B4 A3tol| M= Z 4|2 0 2 Dxy 44Ol 174:-% Lz9 EO%(ny<O.05), BE ZTFE afo|o]
A ol Rl 3k glauth, Falet F=7 7H0.00041£0.00118), Tl 2F 7F71-F Y 7H0.0005910.00122)00= Tha 2 F2 E3
ot o] A5 o] 37l FEo] U] Ao fIx|sta, A|gA o2 Az 7P F4QlH A 7]Q1g 2o 27
Hrt gole] e =t A Ao g A7t ¥ =, dE JiE 44 B ETt 52 52 BIAL(Kim et al, 2020a), H7F
Al37]e A2 A Aejet sA|e] FFo] B g H AutE UERITHKIm et al., 2023). $HH, F= 5| QFoll A1 A]8k= Z(Crassostrea
hongkongensis)l| A= 2| 214 72| 7 op2}, sfj 7ot Hhe-Adof] o9t 2| 2] = ek 2F {12 Zafo] g2 Frhal AtE]
ACHLi etal., 2013).

Table 2. MtDNA cytB gene divergence between populations in the Reeves’ turtle populations in southwestern
region of South Korea

Geumgok Gangjin-Yeongam Gurye SK
Geumgok -0.00002 = 0.00053 0.00041 = 0.00118 0.00010 == 0.00098
Gangjin-Yeongam -0.00984 0.00059 =+ 0.00122 0.00016 =+ 0.00052
Gurye 0.10526 0.14761 0.00010 = 0.00098
SK! 0.00744 0.06617 0.02605

Upper diagonal, average number of nucleotide substitutions per site between populations (Dxy) and its standard deviation.
Lower diagonal, values represent that Fst (Hudson et al., 1992) between populations.

1 mtDNA cytB sequences of the South Korean Reeves' turtles previously reported by Suzuki et al. (2011), Oh et al. (2017), and
Han et al. (unpublished, NCBI direct submission).
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3. MEDNA cytB SHA} Chatd[de| X|2|3 21

ol Aol A A& A7 H 128719] cytB A3}t F-5obA ok, nlFollA] BiE MAES 25 FFE o, M4 3567 A HollA
A 12717 A Z = UTK Table 3). ©1F -2lygtoll A= 871, F=2} tivh2 22} 571, 22 370, v|=h2 2709] AP =0l
Az Ak HAAIE F 870 (MicytB02, MreytB05-MreytB09, MicytB11-MreytB12)= 3t Lo Mgk 20l €] 91 11, LhH 2] 471 of 2
Uetell Al AEE| Ut o] F MreytB013t MreytBo4= -2jutel, =1, theh, A2, n]= 5 240l o] 88 & UzlollA AZE 31,
MreytB01-& -2t S, theh, MreytB10-& S22t A&, gkl A ZAEE QM) Oh et al. (2017) L-2|utetet =, L&, of
Tk 5ol A =343 eyiB A B (k=226)°N1A 67112] D/FAE 2 Sl oL, o A Ttol| M= 12712] T/ F o] HE5] 1 Uzt
3 AR o] S 27151 TS Foll A MreytB01, MicytB03, MreytB04, MicytB0S5, MreytB10, MicytB11= Oh et al. (2017)
o] AFAztol| A AH|REE Hap04, Hap05, Hap01, Hap02, Hap03, Hap063} L2151, T2 670 Mgl ERl=] it o]2d ol =
Ohetal. (2017)9] 11 @]of| = of 2] Uetol|A] G-z} A R 7} 2712 Z7)%] 91 3(Spinks et al., 2004; Fong and Chen, 2010; Suzuki et al.,
2011; Fuji et al., 2014; Lee et al., 2019), o] Aol A FAI5H 7|4 H o] Zo]7} Fofd tlof|A] 7]Igh Atz Helr: Jglol= &
Fotal A&, ik, oj=tof] vial, F=3t f-2|uatol A He S o] HEE AL, 1f TAAAH T =2 HI=GF = 270, 40%; 92

oN

2011y HER = A2 szl vhd, =23k oighol| A ZbzE 1704 15 @A o] HAE A2 A5 £39] 2 FollA 7|1
Aitet S, FF ZH 2 AE 2S5l AtE ofofd H2olt} gt o] At Ay} A] eeluetet S, J & ek &
JotAlo}f, njrof] o] 27]71A] o2} 71A] £ el Yol IAIZE wFT} of| R E Eits] o] FojAgitt= A8 A AE
(Spinks et al., 2004; Fong and Chen, 2010; Suzuki et al., 2011; van Dijk et al., 2012)2} -F-AFsH A x}ol Tt

Table 3. Geographical distribution of the mtDNA cytB haplotypes found in this study

Haplotype k e e GS:;JITTJI; f)(}({)rea Gurve S China Taiwan Japan  USA Oh etal. (2017)
MrcytB01 6 3 1 1 1 Hap04
MrcytB02 1 1

MreytB03 9 1 1 3 1 2 1 Hap05
MrcytB04 117 8 24 4 15 30 6 28 1 Hap01
MrcytB05 4 1 Hap02
MrcytB06 1

MrcytB07 2 2

MrcytB0OS 3 1 2

MrcytB09 1 1

MrcytBI0 212 14 68 5 21 1 103 Hap03
MrcytBl1 1 1 Hap06
MrcytBI2 1 1

K number of sequences found in each haplotype.
I mtDNA cytB sequences of the South Korean Reeves’ turtles previously reported by Suzuki et al. (2011), Oh et al. (2017), and
Han et al. (unpublished, NCBI direct submission).

4. SHAHBio| AE Qoo Kzl 7|

G0l eytB 12709 IAFEC] AT FALAE AR 5] Mauremys 42| TFE T-E3+ 74| NJ treeS 213 5F31 THFig.
1). AAH o2 15709 AT S-S TA| 4712] AR (MRE0I-MRE04)Z 2511, MRE0I- 37H(MrcytB0I1-03), MRE02= 27N
(MrcytB10, MrcytB11), MRE03-2 270 (MrcytB08-09), MREO4= 57](MrcytB04-07, MrcytB12)2] THI A& S-2 L5513 th Mauremys
&olth2 FEE s o2 7 210 & Hol= MRE0I AlEol= f-eluel, 5=, tith, 4 &, u|= 5 2E yetol| A Bad
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AEo] x| of QI1aL, MRE020l= 92y}, Ao D&} titte] M4 171, MREO3O= U=t MEEE A 24
A& 270, MRE04°N= =, TR, L2, Bl =, f-2yeke] tHAE M EEo] 25 Eel= gl
E|uel S A %‘%% 23S o, & yetoll A BF 2Rl SgAIF 2 MreytB01, MrcytB03-04 5 371, o] & &
Aol siFshe MEES Bt o] 7IAEL oA = ]lEets, ot F=o] Aol Ak 74| = o]
E0] 549 7}=4o] %E}L a}aﬂt}. Oh et al. (2017) GA| -2juzt-F=o] A3HE WdA|F o] 37]0]H, o5 F Hap0I (Table 1,
MrcytB04y S= AR 2 whEoict. 23 o, nl=r 25 o2 7le] ehAdo] AEE 1(Table 1), Al54 AollA] ohaat 9
x| of| A A= I QI TH(Fig. 1). SFAIRE, 92, tTh, A]=h2 SHAl o]y 1} 9] A A 7|50 gl &2 F ﬂ o] % 241} F=ol| A, of
T @3l A} FRF Aol AH F2 S0l G0l & HIES et F7 S50 f-AE AL, 1l=-2 2041 7] ofAJo}
of| A HutH 710 & A5} QITH(Spinks et al., 2004; Suzuki et al., 2011; Fuji et al., 2014;). o] 1720]] 1 % % A AEE Oh et
al. (2017)°] A|QFet 270 et EhA| 9, A4 Q1 Yahd Ba= AR /2 BAth MRE029] 749 11§ 74| 2Q] 92 yte} o]
ZNARER) A2t 1’41‘401]*1 FRIE| =, 22| G0l 52 T, Tl A 194]7] o] R E] == = A A TH=(Suzuki
et al,, 2011, 2014)Z 5L Ato|c}, gk B4 o] FAol= 17 7hAl|o] obd 7hsAdol o Eout = thET 2km AH2|Qd
Kinmen Island®] 7HZﬂ:\r_"1—c_)- WA E et S5 vk QI iRk SR = B ASRRE St FokA|of [0l A
25k Qlon, Q19)A Q] =Qlu} chE 3ol Wt So| WG AT Boo| A EE 7HEE| A1 ITHChen et al., 2009; Chen and
Lue, 2010; Fong and Chen, 2010; Lee et al., 2019). Al1'5-4> “gol| A U2hd @A o] $1%]E A& wj, MRE0IZF MREM Al E= 5=
7199 ®A|, MRE02, MRE03- e 71919] A AH & Holuk MRE029IA] MreytB10 TAAIR (ST 171 Ag)o| 3 wraE
= A2 S Fotrlof Ao 2k HHES tid o & S 7HA|IT ool tieh FH et R A B EA4]o] 32 AlAfekaL
Atk

MicyBI2 TWN |

MicyiB06 CHN |

MiytB04 CHN 34, TWN3,JPN27,USA1,KOR49 (GG4,GR3,GY7 Sk15) W MRE04
MyiB05 CHN 1

MiyiB07 KOR 2(SK 2)

MrcytB08 KOR3(GR 1,SK2)
MRE03
51 M09 KOR 1(SK 1)
s MBIl PN 1
MREO2
MircyBI0_TWN 1,JPN 103, KOR 108 (GG 68, GR 5, GY 14,SK 21)

o MBI CHN1, TWN 1, KOR4(GR3,SK 1)
& 459|_—Mcyt3027K0Rl(S](1) | MREOI
MrgtB03_CHN3, TWN 1,JPN2,USA 1, KOR2(GR 1,SK 1)
AY 434594 Me Vs caspica

58

AY 434622 Mauremys mutica
AY 434564 Mauremys annamensis

FI763736 Cuora amboinensis

—
00050

Figure 1. Neighbor-joining tree for twelve haplotype sequences of the Mauremys reevesii mtDNA cytB gene newly
determined in this study and those previously reported in NCBI nucleotide database. Haplotype codes are given in
the Table 3. Maternal lineages MREO1-MREO4 were designated in this study. Abbreviations of country: CHN, China;
JPN, Japan; KOR, South Korea, TWN, Taiwan, USA, the United States of America. Abbreviations of population:
GG, Geumgok; GR, Gurye; GY, Gangjin-Yeongam;, SK, mtDNA cytB sequences of the South Korean Reeves’ turtles
previously reported by Suzuki et al. (2011), Oh et al. (2017), and Han et al. (unpublished, NCBI direct submission).
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CONCLUSION
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