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Abstract: The Amur tiger (Panthera tigris altaica) , revered as one of the largest feline species(Felidae), stands as a rep-
resentative of rare wild species. Extant research underscores the perilous state of genetic diversity in wild Amur tiger popula-
tions in China, accompanied by elevated levels of inbreeding. Despite the gradual increasing in the wild population of Amur
tiger in China, the optimization of genetic diversity necessitates deliberate artificial interventions to more effectively facilitate
their population recovery. Among the viable options, genetic rescue through rewilding was a pivotal strategy for bolstering
the genetic health of this iconic species. Prior to initiating such genetic interventions, a meticulous examination of the ge-
netic relationships between captive and extant wild individuals became imperative. This study leveraged high-throughput se-
quencing data from fecal DNA to assemble mitochondrial genomes of 51 captive Amur tigers in Hengdaohezi and 13 wild
counterparts in Wandashan and Laoyeling. Through comprehensive analysis, the genetic relationships were elucidated,
and a preliminary assessment of mitochondrial genome diversity was conducted. The findings revealed a higher genetic di-
versity in captive Amur tigers compared to their wild counterparts, with all genetic variations deemed benign. Significantly,
certain captive individuals aligned with specific evolutionary branches within the wild population, harboring unique genetic
variations absent in their wild counterparts-rendering them promising candidates for genetic rescue initiatives. Furthermore,
distinct genetic differentiations were identified within captive populations, notably a branch was distant from the current wild
population, indicating the existence of a potential unknown geographical population. Consequently, we recommend an ex-
haustive exploration to trace the origins of this remote branch, determine its phylogeographic status, assess its conserva-

tion significance, and position it as a reserve resource for reinstating historical genetic diversity in the wild.
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Tab. 1 PCR primers for detection of host DNA copy number in Amur tiger feces

HW B EIE/E2 Bl )]l 1B Kl 2
Gene segment Primer name Primer sequence Tm/°C

B1 5'-CATGAAGTCGGAATCGCTAGTAATC-3'

16S rRNA 56
B2 5"-CTACGGCTACCTTGTTACGACTTC-3'
M1 5"-TGTTTCGACCGCTAAGCCAA-3’

Cyt b 56
M2 5"-GCCGATGGCAATAAAGGGGT-3’
N1 5"-TGGAGACAAGCCGAAAGCTC-3’

GAPDH 56
N2 5'-TGGAAAGCCCATCACCATCTT-3'
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Tab. 2 The length of the 16 gene segments of the Amur tiger mitochon-

drial genome

I B FR K bp || FER/IXEBAFR BHEKE/bp
Gene/Region name  Gene length || Gene/Region name  Gene length
125 rRNA 960 COX3 784
16S rRNA 1575 ND3 347
NDI 956 NDA4L 297
ND2 1042 ND4 1378
COXI 1545 ND5 1821
COX2 684 ND6 528
ATPS 204 Cyt b 1140
ATP6 681 D-loop 1180
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Tab. 3 Diversity of whole mitochondrial genome of Amur tiger

FRAL IR EE AR RBHREE(N)  SOBRLERUR(N)  MATRZEEME(P)  RREE(N,)  HAPRZRERE(H)
Amur tiger population ~ Number  Fragment length Number of sites Nucleotide diversity ~ Number of haplotypes ~ Haplotype diversity

[El % Captive 51 16 629 39 0. 001 05 7 0.711

B wild 13 16 629 3 0. 000 07 2 0. 385

B Al 64 16 629 41 0.001 14 9 0.793
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Fig. 1 Distribution of nucleotide diversity of mitochondrial genome of captive and wild Amur tigers
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Tab. 4 Diversity of six functional regions of the mitochondrial genome of captive and wild Amur tigers

AL WK REKEGNV)  GOERAME(N)  BERERE(P)  BEREIR(N) RPN REE(H,)
Amur tiger population Region Fragment length Number of sites Nucleotide diversity ~ Number of haplotypes  Haplotype diversity
ND 6 345 12 0. 000 75 5 0.517
ATP 842 3 0.001 52 3 0.526
2 COX 3013 8 0.001 24 2 0. 466
Captive Cyth 1140 5 0. 002 04 2 0. 466
D-loop 1180 5 0.001 84 3 0.623
rRNA 2535 3 0. 000 55 3 0.479
ND 6 345 0 0 1 0
ATP 842 0 0 1 0
L COX 3013 1 0.000 13 2 0.385
Wild Cyt b 1140 1 0. 000 34 2 0.385
D-loop 1180 1 0. 000 40 2 0.462
rRNA 2535 1 0. 000 15 2 0.385
x5 BFMEMEEMBRERFT
Tab. 5 Haplotype sequences of captive and wild Amur tigers
AALIRFIRE L] BETLFH) (5" —37)
Amur tiger population Haplotype Haplotype sequence (5'—3")

Hap_1 AGGTACTCACCTAAAGTTTACTAATCCTACTGGGCACTCAC

Hap_2 GAACGTCTGTTCGGGATCCACCGCCTTCGTCAAATATTTGT

Hap_3 GAACGTCTGTTCGGGATCCACCGCCTTCGTCAAATATATGT

iiéive Hap_4 AGGTACTCACCTAAAGCTTACTAATCCTACTGGGCACTCAC

Hap_5 AGGTACTCACCTAAAGCTTACTAATCCTACTGGGCACACAC

Hap_6 AGATACTCACCTAAAGTTTATTAATCCTACTGGGCACTCAC

Hap_7 AGGTACTCACCTAAAGTTTACTAATCCTACTGGGCACACAC

[ Hap_8 AGATACTCACCTAAAGTTTACTAATCCTACTGGGCACTCAC

Wild Hap_9 AGGTACTCACCTAAAGTTTGCTAATCCTACTGGGCGCTCAC

VL K i (Felis catus) . %2 ®5 J§ (Panthera tigris

amoyensis) | 4G £ WA (P. t. tigris) AN, 76 - L
FEA AR R A A BE DA AR Y9 ML AL L, SRS
AL T AAC B AN, U6 R 2 22 G2 AL B 1 45 44 1
o ARACIR I3 A MAS KA 43 3¢, Hoh #4 Hap_2 5
Hap_3 fNMASR 26 1403 3, HA MR SR 0 3 24

Iy o FEES 2N 3 54 Hap_8 BT AE MK
#5715 Hap_6 19 Bl 32 MR R — A/ 3, #5731 Hap_9
R BT A AN A 5 A Hap_1 BOTBI R MR R g —A~/
([ 3) o 3 3% B T ir 50 1 A A1 5 P 3 A A 22 )
FEEARIE AL G R X —FF AR 56 R 58 2 EIIE T 3
F5 7Y R 28 538 A B BT R A5 2R
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Tab. 6 Genetic distances among nine haplotypes of Amur tigers

o
Haplotype Hap_1 Hap_2 Hap_3 Hap_5 Hap_6 Hap_7 Hap_8*
Hap_1
Hap_2 0.002 17
Hap_3 0.002 23 0. 000 06
Hap_4 0. 000 06 0. 002 23 0.002 29
Hap_5 0. 000 12 0. 00229 0.002 23 0. 000 06
Hap_6 0.000 12 0.002 17 0. 002 23 0. 000 18 0. 000 24
Hap_7 0. 000 06 0. 00223 0.002 17 0.000 12 0. 000 06 0. 000 18
Hap_8* 0. 000 06 0.002 11 0.002 17 0. 000 12 0.000 18 0. 000 06 0. 000 12
Hap_9* 0.000 12 0.002 29 0. 002 35 0. 000 18 0. 000 24 0. 000 24 0.000 18 0. 000 18

TE: R B AT IR AT B

Note: * Represents the haplotype of wild population.

Hap 3

Hap_2

Hap 9
i OACRB SRR, S ORI AR, BB AU IR B, B B 26 b YRR 7R 228 S Bl

Blue circles represent captive tigers, green ones represent wild tigers, the numbers represent the number of individuals,

and short dashes on lines between haplotypes represent different nucleotides.
2 FRiLELHEERARRERRLE

Fig. 2 Haplotype network of mitochondrial genome of captive and wild Amur tigers
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Fig. 3 Phylogenetic tree of mitochondrial genomes of Amur tigers constructed based on ML method
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