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ABSTRACT

Since the endangered Asiatic black bear restoration project began in South Korea, the wild population has recently been over
100 bears. This study examined the genetic diversity and population structure of the current bear population using microsatellite
genotypes. Mean observed and expected heterozygosities and polymorphic information content were 0.691%0.108, 0.712£0.046
and 0.663£0.272 in the entire population, respectively, demonstrating that this bear population maintained a relatively high level of
genetic diversity. The population structure analysis results indicate that AK was the highest (11.65) when K was set at 5, suggesting
that the population originated from at least five genetic clusters. The principal component analysis (PCA) results showed that bears
reintroduced from Northeast Asia are not distinguished by region-specific genetic clusters, estimating that they has been evolved
from a single common origin. The progeny population showed the decreased genetic diversity compared to the founder population,
which is estimated to be a result of inbreeding and reproductive dominance by a small number of superior bears. When offspring
produced through captive breeding were supplied to the wild, genetic diversity was shown to increase. The results of this study
suggest that in order to improve the genetic diversity and ensure the genetic stability of this Asiatic black bear population, it is
necessary to manage some dominant breeding superiors in the wild, supply offspring through human-assisted reproduction such as
artificial insemination, reintroduce new bears from overseas. This study will provide critical information for establishing management
programs and policy for future direction of co-existence with the endangered Asiatic black bears in South Korea beyond restoration.

Keywords: Asiatic black bear, Endangered, Genetic diversity, Microsatellite, Population structure

INTRODUCTION
194]7] o] & F&3F Akl ske} mA|ske] X o 2 Alghe] gHaod o2 545 Ao, o
A ANAT A, A A2 A A 2)d d 5o = FAISH oo & FotAl =Y
& Fke] A4 thef/d o] ZhaE| AL Aol A2t S
Aol o] Zxlolu 24 7)Aol of gt ¥4 d S S7HAIA, A8 E 571 SYE 44, A AZAE T
st ko] A7) 91 A& = QA H thCharpentier et al., 2008; Johnson et al., 2010; Grogan et al., 2017). ©]oi| w2k
of| X3t oY FE2] F-AA ThF/dat QHAAS, AJAIA] TF A o] tist H7He AN ] Al E T 4 A= T RS Y EIL

(Zeyl et al., 2009; Menchaca et al., 2019; Shimozuru et al., 2019).
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oPIEES] i AT FE EAF SFolA olslisty] flsh TRt EARAS AFso] FH I Jlom, X
/g B0 Qlo] F-7A]| a50f| A Q] T & 7| HH o] (single nucleotide polymorphism, SNP)E- 0|25 A5 0| E4ts|
CHKnief et al., 2015; Miller et al., 2024; Zhang et al., 2024). SHA|9F B o|u &3} -2 v]A5A A 871 ZgE = ¢
A DNA &, TFE AEFol| o3t 24, 7] FollA Atslol| 23k DNA 52 52 o] -2 2AR-A ap7{ ¢l n|EFE2]of DNAY
3 DNAQ] B] A2 (microsatellite, MS) FFHol| thet A ATtE0] 2 B QI THSingh et al., 2017; Mengulluoglu et al., 2019;
Tumendemberel et al., 2019; Buono et al., 2022). 3 DNA2] MS+ B1 F2Ioj|A|A E2fdton w2 S oS E5) thgsh thH 7
2y thgd A& LrEFU o] (Weber and Wong 1993; Payseur et al., 2011), & Wol|A] & 7F f-A8A|, 44 & 712, 27201 5
LA TNAAE T elehA] EAlo|u o] 24 o sE T A7) S {AA v/ Bt 5 o] ZokollA AE %]
Th(Rosenberg et al., 2002; Kane and King, 2009; Lim et al., 2009; Ramirez-Garcia et al., 2025). 2 &A= MS 1FA AR = o]
FAH F2E A SEAY AR, WA I I E #A 7] , mlol i 7HAIE ZIshs H 0]-8-E| 3l QItK(Schenk and Kovacs,
1995; Yamamoto et al., 2013; Moore et al., 2015).

204171 2 LA 71(1910-45) S sl Ale] o= SEfo], Y, SUiE v Ut g AssEs0] A
o] opA FAlo] FA 5] ZhAstL, olF A (1950-53)2 HAEA 7] (1906 - AN S A= HA tich4o] 250 A
/3ol o] 231 Threviewed in Kim et al., 2011). 20001 tH & Z|2}4tol| A HhE7FE-5-0] A 4]o] ZQIE o] & F-HofA|ofo]| F3Lst
+ WFE7F5E (Ursus thibetanus)®] 131 7-2]4Q1 @l 24| 359 15} AxojA fafiE A& oleh= 52 1-E(Hong, 2005;
Yasukoshi et al., 2009; Kim et al., 2011; Wu et al,, 2015)= A= sl| 2] (2] Ao}, S, 53hollA] A= dsto] HrE7tEE E-¢o] FX1=]
ATHKNPS, 2009). ©] 5 oAy 7HA||to] Sl 2511 Q1= Zo]H(Lee and Jeong, 2009; Kim et al., 2011), F@AY 1007§4] o]/do] ofAjoi| A
A AstaL Qlth. Kim et al. (2011)2 7|0l F2 F-20llA] Bl MS vpAES o] 8sto] 55k} g Alot /i E0] 4o r 77
&) 2] e=th B8R, 2| ofl = HHE 7S E 42| oFE(U. thibetanus ussuricus)] 1% G- Aol A 7§ Al 2] o] &2 MS 1t
752 AR ThH(Park et al., 2017; Myung et al., 2025). SFA| T §FE71E& 5-210] 7HA|H o] F 200 W] o] |t 2| F ¥t 75
Aeo] A4 At 2o §14 /g of Highs waked 4= Qle A dihe HarsA] gtk

o] A thehil= A gjikd3-eS RTH oA A W7 S-S Fdoll A 3 DNAS] MS 1l diF /-2l
TR FAA TP Yo 2, S| HEE grtstod, op RIEvkG e §394 b AT ol B

72222 A getaat sick

alx
o

r2 ofn

MATERIALS AND METHODS

DNA ==

FARE B0l o] 88 A& F 11371412] DNAE o] &53itt. J3t, S, g AlotollA A=Y H 7RIS} o goll AkE o] S
xS0 x2E NAEL 17 ZE Yt AP gl A SR, & 2 AEA oy F-AFE SEALL Fol|A
239 dolut 26, HAKSH A o] oot 22| 21 52 75t 2ol o] gaieh A= WA E(n=52) F oF ol ®
AFE)Z] QEIAALY, opgollA] Al 4lo] ot EtE]of HIAL & 7|7 Uiol] EEAJH & &S0k 7HAIE-2 B0l A] Aleletal A
2 0=37)= AT TEAT (n=76)2 oFYolA] ofn]Fat 3 EIE A7), ZEE AWAE 5 A=Y Ax7Eobd B¢
(0=50)2t AJA WollA] QI oLt QIF-SA 0 2 ST S8(n=9), F-AFEe] S5 AAollA £ 9 dolut 21, 1] o] 5o
A 28 BEEH ARE0-7)S BF Z36t, T8 (n=67)= FEATOIA AL W F41S 53l At HAIES Al
Sl ck(Table 1). 8 E Al 7} 2 2], 0] H 7o} E-2 DNeasy Blood & Tissue Kit (Qiagen, Hilden, Germany), B2 QIAamp DNA Micro
Kit (Qiagen, Hilden, Germany), 5 0J|A]-= QIAamp PowerFecal DNA Kit (Qiagen, Hilden, Germany)E- ©]-85}0] DNAE &5}t
ZZ3F DNAE DS-11 UV/Vis Spectrophotometer (Denovix, USA)Z S5 (Ao, As, Az} S S G 5, Asso/Anso, Asso/Asso?] B]-80] B

o)
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8 0]’42l DNAE 53t a A A4 HH-S(polymerase chain reaction, PCR)S 9|5t £ 0 2 o|- 851t a1 u]i Zhoj Fof| A

Table 1. Sample information for genetic diversity analysis in the Asiatic black bear population in South Korea

Population No. of animals tested Re-introduced Facility-born” Wild-born™
Overall 113 37 9 67
Founder 37 37 - -
Progeny 1 76 - 9 67
Progeny 2 67 - - 67

" includes the cubs produced by artificial insemination and captive breeding.
" includes non-invasive samples such as scats, hairs and skin-debris collected in the wild and/or the on-field specimens from
human-bear conflict.

MS OF7 ChEl R 8xkd 23

7HAE 3 DNA MS PH ti"-32H FEE A7) 96l vha7baa S4gfobge] 7HAAE S flal AQHd 20709] mhAE
(Myung et al., 2025)= ©]- 25} th 20712] ufAHS52 212 FAM, NED, VIC, PET §39 52 Z A5, Myung et al. (2025)011 4] A|
ke 27]9] M EZ L450] multiplex PCR W' 0.2 ZZ519]th PCR-2 5% DNALE Zato| | &5 Multiplex Plus PCR Kit (Qiagen,
Hilden, Germany)2t 23510 10 ul2 B35+ 11, Mastercycler Nexus Gradient (Eppendorf, Hamburg, Germany)Z- ©]-85}+09 touch-
down PCR 7|H 0 2 Z-Z3}9]ct PCR §H-3-9] 7] ¥4 95°CollA] 108 2F 7] S &, 94°C-60%, 61°C-75%, 72°C-6022] 12}
AHRHSZ 58], 94°C-60%, 60°C-75%, 72°C-6022] 22} A4HFG-2 58], 94°C-60%, 59°C-75%, 72°C-6022] 32} ARH-3-Z 259]
HHESE 2, 65°CollA] 3027 2F AISHL AL, 10°Coll A A Aet3iTt. S-30] £ PCR AME-2 1.5% agarose 2 /gollA] 217] 9455}
of &Q15}ka1, GeneScan 500 LIZ Dye Size Standard (Life Technologies Ltd., Woolston, WA, UK)2} E8+sto] 25 7| E EA417%%] ABI
Automated DNA Sequencer 3730XL (Applied Biosystems, Foster City, CA)= ©]-85}0] Zo|HZ L EE = Z 7|5t g7k
o] A7-2 GeneMapper ver. 5 (Applied Biosystems, Foster City, CA) 2 18- 0|-85}0] PCR AH=-2] Zo|9} FFx x| Ale] FHH
(FAM, NED, VIC, PET)& =273}t MS thd- R 1A =0 o2 =o17] sl ZH2te) A| 5ol thgh ti 542k whs23
3] o) HHESEI AL, YA|5HA] %= tiE R AL o] AbE == 9= 71 nAE 534 Q] PCRE 53 & thA| THESIQIT A

2% 29,9 55 00l 2 5 1147 AR f2le] DNAE B2 MS T PCRE 38] o) Salsto] TRl g A & B steir
o =
S Clek 2

247k o] AR} 2Qjol| A HHHE A S SR RHE7EE AT 44 Od S AT e 32t k),
Zho| g 2 & (observed heterozygosity, Hobs), 7]t o] & % & (expected heterozygosity, Hexp), T8 % E & (polymorphic information
contents, PIC), null allele 1 & (F.ur) A&} Hardy-Weinberg (HW) 8 & A2 CERVUS ver. 3.0.3 (Kalinowski et al., 2007)2 ©]-8-5}F%1 1L,
HW B Algoj|A] BAke] 5042 959, Al 2] T7tof| A Bonferroni correction .2 24 5t0] AA5Ich B4 =2 0] 7+ Qatg
9] H2H2 Microsatellite Analyser (MSA) ver. 4.05 (Dierginger and Schlotterer, 2003)E- ©]-8-5}I T} Weir and Hill (2002)2] B of] A5
A4 (Fis)= FSTAT ver 2.9.4 (Goudet, 2001)2F GENEPOP ver. 4.7.3 (Raymond and Rousset, 1995)2.2 AASIRATH Z ko] 5 g 714
- 27| (effective population size, Ne)2| |52 215H, A ol that Newo= 742} 2] 2F B -3 2ke] FA4R9) 4 Q) AvkE 27
& Waples and Do (2008)2] ¥ 0 2 37 Zhol] theh Newr2 T B2 FRI(Hill, 1981) 2= A5+, N 252 LDNe (Waples
and Do, 2008) 2.2 AHZ3HITE 344 W AIFoIA Puw 3 GENEPOPS o]-&-5to] AHEsoic He] 44 712 £42
STRUCTURE ver 2.3.4 (Pritchard et al., 2000; Falush et al., 2003, 2007; Hubisz et al., 2009)S- &-8-5}%It}. Bayesian F-H 0 2 K=2-10
© 2 AL, Evanno et al. (2005)2] ¥ 0 2 4FE5F AK 7S 7|52 2 StructureSelector (Li and Liu, 2018)E- ©]-8-5Fo] 57473 Aot
F2E TASFSIRATE ZHA 7F 7R A A 2lS Q) R software (v. 4.5.2)2] adegenet 27| ] (Jombart, 2008)E- ©]-8-510] T

Journal of Animal Breeding and Genomics 15



Current status of genetic diversity and population structure in the endangered Asiatic Black Bear population restoring in South Korea

H

A=Y e GRAGoA BLFQI vhE7tET A Tol| A MS 5421 29 9] tiF Ak o] &arof digh 44
TS &Ho151 th(Table 2). A A Thn=113)o14 MS -2} 290l thst thl-3-A1 2} (k)= 37H(ABB601)lIA] 107H(ABB205)
7R 9] W joll A TREQN, B2 6311.970Uct. 2o P a(Hobs) 0.393 (ABB203)°lIA] 0.898 (ABB214)7}14| 2] H 9
AL, HL 0.69140.108°] ATh. 7]t o] P A EE(Hexp) 0.635 (ABB307)°1A4 0.785 (ABB212)7}A] 2] 1, W2 0.712+
0.046°] AT}, THY A HEKPIC)2 0.563 (ABB601)ONIA] 0.747 (ABB212)<] WIS oM, B2 0.66310.058= LEFHICE. 2AH
MS FFAEERRE 52 459 k, Hobs, Hexp, PIC k2 WEPATH= A2 o] n}A 59 thag/do] ot 54074 thef/dol thsh Aol
SESt B o] 9= A0 = IhE Th(Zhou et al.,, 2021; Myung et al., 2025).

Table 2. Genetic diversities, inbreeding coefficient (Fis), and Hardy-Weinberg equilibrium test results for each locus
in the Asiatic black bear population in South Korea

Entire population (n=113)

Locus k Hobs Hexp PIC Foal F, [
ABB201 9 0.699 0.751 0.710 0.035 0.039 NS,
ABB203 6 0.393 0.668 0.621 0.260 0.470 sk
ABB205 10 0.655 0.729 0.691 0.055 0.098 sk
ABB206 7 0.667 0.756 0.717 0.064 0.134 s

ABB207 6 0.830 0.779 0.742 -0.032 0.062 NS.
ABB208 9 0.750 0.734 0.693 10.008 0.008 NS.
ABB209 7 0.795 0.770 0.736 0.014 0.034 NS.
ABB211 4 0.611 0.700 0.643 0.069 0.180 sk
ABB212 7 0.775 0.785 0.747 0.003 0.042 sk
ABB213 6 0.639 0.695 0.651 0.047 0.147 sk
ABB214 5 0.898 0.680 0.635 0.175 0.226 sk
ABB222 6 0.645 0.721 0.671 0.058 0.138 sk
ABB306 6 0.631 0.689 0.631 0.034 0.112 sk
ABB307 7 0.586 0.635 0.564 0.039 0.115 sk
ABB308 7 0.770 0.769 0.730 10.003 0.022 NS.
ABBA401 8 0.732 0.715 0.675 -0.013 0.010 ox

ABB413 6 0.637 0.691 0.639 0.040 0.049 NS.
ABB502 3 0.658 0.659 0.582 -0.004 0.033 ox

ABB503 4 0.786 0.680 0.610 0.078 0.150 sk
ABB601 3 0.667 0.642 0.563 0.026 0.001 sk
Mean 6.3 0.691 0.712 0.663 0.017 0.052

SD 19 0.108 0.046 0.058 0.081 0.141

k, number of alleles found in each locus; Hobs, observed heterozygosity; Hexp, expected heterozygosity; PIC, polymorphic
information contents; Fyun, frequency of null allele; Fis, inbreeding coefficient; Puw, P-value for heterozygote deficit for Hardy-
Weinberg equilibrium test (HW).

1,™, and ™ indicate significantly different at Paw<0.01 and Paw<0.001, respectively; N.S., not significant.
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T oFY Zf-5-2oll A Hale MS tH fAA ol thet 724 thgd 214 T Hobs, Hexpi= 2] Ebinur AFAE S 9] &
SARES 247} 0.662, 0.777, Q1E0l] A ASh= A4 HEQ7|F B2 S ol ZH2} 0.549-0.766, 0.648-0.860, ¥ 2 7] 0] Nallihan 4t
aho] AgkAy= 217} 0.69, 0.65, 552 Fanjingshan®] HE-9)7]E E4FH50l= 22} 0.71, 0.702 YERH O] (Kolleck et al., 2013;
Kolipakam et al., 2019; Mengulluoglu et al., 2019; Wu et al., 2025), ©|¥ 19| BId7 & B Tt v| &8t AY thA 52 HY o
™, Hexp”} 0.6 O]/ 22 &2 £29] 44 thf/d& UehH I 9l A thBotstein et al., 1980; Zhou et al. 2021). §HH, 0]=F Washington
2199 Fat= 2+ 0.52,0.59, T2 442 74210392, 0.514 (Wultsch et al., 2023; Teng et al., 2022)2 o|H o] L 7hE& Tl

=i opAY i%%%ﬂw B 1% ALA o] A= 1 TLE]of| A Hobs, Hexpe= ZH2} 0,619, 0.723 2 HHE71&2 Aok} vl &)1, 1
2hol| A 212 0.533, 0.622, AHke] o ol A 0.603-0.640, 0.630-0.697% HHE 72 HehE T ThA Uhe 4oL} 4 Htho)| A
=212+ 041,041 2 T H2 F/dS YEFNSITHLee et al., 2011; Hong et al., 2013; Choi et al., 2015; Ko et al., 2018; Kim et al., 2025). =
Ul okl R 5 /A7 oz o B, 22| 237t 52 vate], depy, Akeol| HlshA = ¥ ThEa Tl A &
Q1% Hobs®t Hexp2] 4=520] B5H7 Y B 2 o] f= HHR T 7|¥o] 2jAo} AAslF, = &4, F3F 5 o2 A|Yof|A )
EE glojjA] 71915k Zl o &2 Holtt o]t A= Kim et al. (2011)2] A AT}l A AA|H 2 Alof, &35t 7HS-2] Hobs (0.589),
Hexp (0.687) FLECHE ThA =2 £30|3lh H| S 24 H MS A 9] 57 A= th27] wiiol] 2149l Hlal& E7HsSHA R,
Az Q] Br7hEE T2 gAlotel FeHETt ofyet S FRE JiA S0l F7HE A= H drto|d, A=) ZHAIEC] AR

ol AT FEEE F4 A0l of = HE B FAET A0 R 2EE)E Aol
28 324 o 1 Abam] IS0 oI 521) 55 Kodow ] $3 9 121122 20
Elo] la1 727t Ao R A thef/do] RO U(Paetkau et al., 1998; Draper et al., 2017; Buono et al.,, 2022), 5| L2toFe] Brd7h&2,

F39) AojdE Bk BE BB 5 8 AAAS 485 Q240 2 WSS 487 byl 5L Hez el
(Paetkau and Strobeck, 1994; Malenfant et al., 2016; Kadariya et al. 2018; Qiao et al., 2018; Tumendemberel et al., 2019). ©]¥ A= thAF<!
7RSS A2 I e AR = A|2|A o2 e 5] AejE o] Jlou, B2 ffsh A= E 7HAlSo] sig A HolA] o]
0] 2 $20] §34 thd/de B3 71AlE0l AH 2oz A H: o] eE o] ol PIC A HTe] f-344 thf/d= 3
7Fsh= Bl Q1o 429l 2910 2 ZHE i (Botstein et al., 1980), 7 ST PIC7H0.6 o] w2 a0 944 o
e AL, HlE VG AT, oFAorE 78], 9] H2AS G ol e S0l 2 R EElM = PICe] 0] =3k
Th(Kadariya et al., 2018; De et al., 2021; Wu et al., 2015).

249 0pAEA null HE-FAZF] BIE (Fu)e —0.226914 0.2602] HYARAL, Ht2 0.017+0.0812 F2 5 HIT}
ABB2032] Fui7} 026022 o] g Z <] thdt Brookfield?] Hl&E(<0.2)E Tt o}, 2312 Tkl 4= Qle 7154l o] 27154
ok A Q1 FuZt 2ot Al2)/do] w2 A2 e thDakin and Avise, 2004). -2 Thd EA0f| A %—f% Furer YEFAAE
ABB203= A|QJgt 197§ MS 1A 9] th-f-A2Hg S o]-85+ -F-a7)Alw-3 7] (effective population size, Ne)E AHESH A3} Waples
and Do (2008)2] Newp=18 (95% CI: 10-45), Y F = ?—XW*(Hlu 1981)2] Neyi=300-8002 YEF It o] 7%401] A Nem=300-800

o] £F-2 1A o] Hh FashATo] mi¢- oI, Newp<20-2 &R o] o] Farixl|o] m¢ 452 ojn|gict
(Frankham et al., 1996; Singh et al., 2017). ©]+= 0H9]°ﬂ/\‘] QA XMzEE ?:_‘—‘T’—‘:' SHH o7 7oj5t Qlom x|HHoZ N
2T RS RN ok Z2 A4 F= —0.2260014 04702] YR, Bt 0.05240.1410] ATHTable 2). Fs7} 4] 4ol 2

= Ak WollA 231 W] 7HsAd & Uebdnh R34 5y 24 JMWL ABB203 %91 otuj2h, ABB211, ABB214 5 ©12]
opA oAl HW H &S ot ATHE B THPuw<0.05)(Table 2). ©] A2 null allele?] 7Hs/d, A}, === Aok £x29] g3kt
%1 Sof| oJs)) EHAYSE 4~ Qlth(Frankham et al., 1993; Miller et al., 2024). 2, Newn”} 211, HW B E 2 Hlojd nf#|So| tho|H F
7b 49 gk Hol& o] AiE2 9] FHOMAoF REE7HEF Y2 NeZF 331, 5474 thef/do] =2 eH ARl ol o
(Yasukoshi et al., 2009; Kim et al., 2011; Wu et al., 2015), @A TisHRl=ol| A 5-L5<Q AT 22|40 = AHejd A do|r, L
2] 7Fsdol o, 134 Hgo] oo R4 T/ o] hAFl AT & Hojs i Qi
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St

Bayesian 2 ]850 tiF A 2220l oigh Heke] 34 125 EASH A R4 ARl &8 Uehdl= k=25
B 107F4] Q] modelollA] AKS] 1 9)= 0.296-11.6502 LFEFH QLT K=5014] AK Zt=11.652 2 A ] Aej & Uehfglc). o] Axp gt
G7HEE Jdo] s7ie] |4 AlEoA fefE S-S Boleth ARYHER] 2jAlof, =, 53 A /RS0l A|Y-Eo]H< ]
P HEPA] 2%, 7HA] HollA] o] 74A] |24 AR Eo] EAE S BATHFig. 1A). 474 Ajx| 40l T4 PCA
BA Axlol| A PCI (x-2)2} PC2 (y-2)= AA| 542 Ho]2] 1545% (PCL, 8.97%; PC2, 6.48%)0]l SHE5}ATh PClof| A= F=of| A]
A=A 37HA7F FB AR RS HEfH Lo W, 170A= 2l Alo}, 53t 7iA1E Alolol] YlxIoh= /2 Eoi(Fig. 1B), Al A[20]
2x5] 231 FEIE Hol A= gttt o] Aib= e, T S5, 2o} Asl|F 5 550t otol| RaEst= M7 HEEE0]
Q4gjofzolgte= T AlSo A Xk Tk A3) A 317A TH=(Yasukoshi et al., 2009; Kim et al., 2011; Wu et al., 2015)2F 2 2] S},
H|Z A= 7ol o3l 22|80z AejE]o] 9lont, 1A Q2 Fskaty Ft FHolA ol via7tEga2 X2 4] e glo], olF
1} ¥ A o] 2§ 2 912 Z1o]th Kim et al. (2011)2] A2 3ol A] 2 Alof, 53t 7iA|E0] 2702] |44 AE (K=2)0l 2Jsl /=32
U, 2AE A E 25 2719 ARE 3502 BRakal Yk o AtoflAl= g Aloh, BgHEnt ohet St 7 So] 7t
THA] Kim et al. 2011)2] A7-23 B} o thefsizl A o2 mekent 2xx]Yo] Yl o] 5/do] Zet 52, ofAfotay]e], got
Alote] T&o] 52 A A B EF O LHK>4) (Malenfant et al., 2016; Kolipakam et al., 2019; De et al., 2021), 5| 2toFe] BiE7H&
=, Alabama®] opH|2|7}53, o|ggjo} o] B 9l u| T Terai X/ 2] S&0], Washington?] Fr} 5 x| 2202 A=At

AA R o] F B} 2R A2 A AR TF A2 PFAH(K<2)= B THDraper et al., 2017; Singh et al., 2017; Waultsch et al., 2023). ©]H

ro
A

W

1w O
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Figure 1. Results of genetic structure using Bayesian model-based clustering (A) and principle component
analysis for MS genotypes (B) in the Asiatic black bear population restoring in South Korea. A, numbers below bar-
plot indicate the founders (1-3) reintroduced from North Korea (1), Russia (2), and China (3), and the progeny (4).
B, circles indicate the founders reintroduced from Russia (blue), North Korea (purple), and China (orange), and the

progeny (gray).
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Table 3. Genetic diversities, inbreeding coefficient (Fis), and Hardy-Weinberg equilibrium test results for founder
and progeny populations

Founder population (n=37) Progeny population 1(Wild- & facility-born, n=76)  Progeny population 2 (Wild-born, n=67)
k Hobs Hexp PIC Fs PHW k  Hobs Hexp PIC Fis PHW k Hobs Hexp PIC F, PHW
ABB201 9 0568 0673 0629 0138 NS 0763 0768 0725 0006 NS. 0731 0749 0700 0024 NS.
ABB203 6 0444 0700 0642 0368 = 0366 0650 0601 0506  ** 0355 0647 0594 0528 =
ABB205 10 0757 0769 0726 -0.026 NS. 0605 0711 0670 0149  ** 0567 0677 0627 0163  **
ABB206 6 0500 0737 0683 0337 ** 0747 0759 0719 0037 * 0742 0760 0717 0047 **
ABB207 6 0917 0809 0767 0117 NS. 0789 0759 0718 -0041 NS 0791 0726 0681 -0.091 NS.
ABB208 9 0861 0764 0721 0155 NS. 0697 0718 0669 0029 NS. 0701 0692 0644 -0014 NS.

6

4

6

Locus

ABB209 0722 0707 0.669 -0.024 N.S. 0829 0791 0756 -0.048 NS 0.806 0.786 0.750 -0.026 N.S.
ABB211 0543 0673 0615 0304 = 0644 0693 0631 0137 ook 0672 0691 0627 0105 **
ABB212 0639 0764 0714 0109  ** 0840 0791 0753 -0.041 il 0879 0792 0.753 -0.086 ***

~N A N0 O
[ ¥ Be) e e e NN
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Table 3. Genetic diversities, inbreeding coefficient (Fis), and Hardy-Weinberg equilibrium test results for founder
and progeny populations (continued)
Founder population (n=37) Progeny population 1(Wild- & facility-born, n=76)  Progeny population 2 (Wild-born, n=67)

Locus

k Hobs Hexp PIC Fs PHW k Hobs  Hexp PIC Fis PHW k Hobs Hexp PIC Fs PHW

ABB213 6 0676 0712 0.661 -0.117 ok 6 0620 0689 0.643 0.203 k5 0581 0662 0609 0240
ABB214 5 0973 0708 0.655 -0.400  *** 5 0859 0667 0.620 -0.160 FE 50839 0654 0607 -0136
ABB222 6 0.667 0.723 0.669 0.138 N.S. 6 0635 0722 0669 0160 wE 50646 0696 0634 0122 o
ABB306 6 0583 0.719 0.659 0.206 * 6 0.653  0.677 0.616  0.060 wE 50682 0647 0574 -0.021 ox
ABB307 7 0459 0.658 0.584 0.162 5 0649 0626 0552  0.022 ** 4 0631 0597 0512 0.014 ox
ABB308 7 0.865 0.787 0.744 -0120 N.S. 6 0.724  0.753  0.709  0.039 NS. 5 0716 0733 0.687 0.023 N.S.
ABB401 7 0.833 0.765 0.719 -0.076 N.S. 8 0.684 0.682 0.639 -0.004 NS. 7 0672 0665 0.619 -0.010 N.S.
ABB413 6 0649 0734 0675 0085 NS. 6 0632 0641 0593 0.016 NS. 6 0642 0637 0587 -0008 NS.
ABB502 3 0556 0.636 0550 0212 NS 3 0707  0.660  0.581 -0.043 * 3 0727 0652 0571 -0.083 *
ABB503 4 0833 0.672 059 -0.184 * 4 0.763 0.681 0.610 -0.121 * 4 0761 0670 0594 -0137 N.S.
ABB6O1 3 0583 0.647 0.563 0.151 3 0.707  0.633  0.555 -0.085 3 0667 0616 0535 -0.048 ox
Mean 6.1 0681 0.718 0.662 0.050 59 069% 0704 0.651  0.041 52 0.690 0.687 0.631 0.030

SD 1.8 0157 0.049 0.060 0.199 1.6 0109 0.052 0063 0144 12 0113 0054 0.066 0.152

k, number of alleles found in each locus; Hobs, observed heterozygosity; Hexp, expected heterozygosity; PIC, polymorphic information contents; Fis,
inbreeding coefficient; Piw, P-value for heterozygote deficit for Hardy-Weinberg equilibrium test (HW).

® ok

, ", and ™ indicate significantly different at Puw<0.05, Paw<0.01, and Paw<0.00L, respectively; N.S., not significant.
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