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The genetic diversity and phylogenetic differentiation analysis on two subspecies

of Otis tarda
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Abstract Otis tarda is listed as a first-rating protected bird in China which has two subspecies 0. t. tarda and O. &.
dybowskii. The genetic diversity and phylogenetic differences between the two Otis tarda subspecies were analyzed by the
mtDNA control region method that on behalf of the maternal genetic character and the microsatellite method that on behalf of
parental genetic character. The number of haplotype JI & and K of O. t. tarda are higher than those of O. t. dybowskii
among three sequences of mtDNA control region Cirlal/CirlloH 1438/H772 and LCR2a/HCR8 and significantly
higher than the population in the northwest of Songliao Plain. The numbers of alleles H, and H, of O. t. dybowskii are
lower than those of 0. ¢. tarda among three microsatellites Otmic08 Otmicl6 and Otmic26 . Therefore the genetic
diversity of 0. t. dybowskii is obviously lower than that of O. ¢. tarda. The two subspecies are located at two phylogenetic
branches which confirmed that the phylogenetic relationship between two subspecie. Moreover 0. ¢. tarda has much more

phylogenetic branches than O. t. dybowskii.
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GenBank AF046879-AF046883 ! 66
6 Madrid  Caceres Rathenow Dévavianya
Nitra Saratov 4 ¥ T3 K 1 5
3 5 1 3 NJ
Kimura 2-parameter 3
1 4 % 18 K
Table 1 Percentage %  mutation type and ratio JI & and K of four base of two subspecies
0. t. dybowskii 0. t. tarda
Cirlal/ CtrlloH

1A38/H772 LCR2a/HCRS8 Ctrlal/ CulloH 1438/H772 LCR2a/HCRS8

Songliao population

A 28.5 28.5 18.4 21.4 29.4 18.2 21.1
T 26.8 26.8 33.7 35.3 26.4 33.7 35.5
C 26.1 26.1 31.4 25.3 26.1 31.5 25.3
G 18.6 18.6 16.5 18.0 18.1 16.6 18.0
r 6 5 0 0 8 3 4
v 1 1 0 0 1 1 0
0 0 0 1 0 0 0
riv 6:1 5:1 0 0 8:1 3:1 4:0
I 0.00328 0.00288 - - 0.00544 0.00371 0.00308
0.589 0.589 - - 0.650 0.641 0.596
K 0.978 0.978 - - 1.849 1.147 1.314
2 Madrid CtrlaL/ CtrIloH
Table 2 Haplotype of sequence between CtrIaL/CtrIIoH for O. t. dybowskii and O. t. tarda population in Madrid
0. t. dybowskii Locus Madrid 0. t. tarda population in Madrid Locus
Haplotype 39 65 70 75 131 136 204 23 48 71 126 127 161 236 237 289
A G C T C A T G C T C C C C T C A
B G (o T C G T G A C C T C T T C A
C T C T C G T G C C C T C T T C A
D G C T T G C G C C T (o C T C T A
E G T T C A C G C C C C C C C T A
F G T T C A T G C C C C T (o (o T A
G G T T C G T A C C C C C T C C A
H G T (o C G T G C C C C (o T C C G
I C C C C C C C T G
J C C C C C T C T G
3 6 1LA438/H772
Table 3 Haplotype of sequence between 1.438/H772 for O. t. tarda 6 populations in Europe
Haplotype Locus Range
89 151 184 287 Madrid Caceres Rathenow Dévavinya Nitra Saratov
A T G A T - - - - 2 1
B C G G T 4 2 - 2 - 1
C T A A T 16 3 - - - -
D C G A T 5 4 11 5 4 5
E T G A G - - - - - 1
Total 66 25 9 11 7 6 8
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2.1.3 LCR2a/HCRS
15 1 428 bp  mtDNA 4
% 1 300 bp 1438/H772
100 bp 2

Genbank AY102722-AY102727 56, E O.1. tarda. seq
F O. t. tarda. seq
6 54 16 I O.t tarda. seq
J O. t. tarda. seq
D O. t. tarda. seq
H O.t tarda. seq
G O. t. tarda. seq
B O. t. tarda. seq
84'C O. t tarda. seq
A O. t. tarda. seq
8A O. t tarda. seq
D O. t. dvbow skii. seq
2.2 E O. t. dvbow skii. seq
30 A O. t. dvbow skii. seq
F O. t dybow skii. seq
68 B O. t. dyvbow skii. seq

C'aceres Andalucia

%o 138 K

H" He 10 C O. t. dybow skii. seq
H H 0.005 41 G O. t. dybow skii. seq
o e — 29 H O. t. dyvbow skii. seq
5 3 Otmic26
Hardy-Weinberg Otmic08  X° 2 Madrid NJ
20.61 X*>X2,. df=1 Omicl6 X*  105.38 /el
., Fig.2 NJ tree of 0. t. tarda in Madrid and O. t. dybowskii in China
X°>Xo05 df =28 Hardy- | 4 on sequence between Cirlal/CulloH
Weinberg A—H 0. t. dybowskii 8 A-JO. &
3 tarda 10 8A 0. t. tarda
3.1 miDNA 3 A -H 0. t. dybowskii show 8 haplotypes in O. t.
3 Culal/CirlloH 1438/H772 dybowskii A -] O. 1. tarda show 10 haplotypes in 0. t. tarda 8A
0. t. tarda show the haplotype of O. t. tarda in China
LCR2a/HCRS 8 1
4 Andalucia Caceres 3 LCR2a/HCRS
Table 4 Haplotype of sequence between LCR2a/HCRS for O. t. tarda 3 populations in Andalucia Caceres and Morocco
Haplotype Locus Range
89 151 184 287 Andalucia Caceres Morocco
A C G A C 3 5 25
B C G A T 1
C T G A T 2 1
D C G G C 3 2
E C G G T 1
F T A A T 4 5
G T A A C 2
Total 54 12 17 25
53 H, H,
Table 5 No. of alleles H,and H, of 3 microsatellite loci in Ofis tarda dybowskii and Otis tarda tarda
Locus 0. t. dybowskii 0. t. tarda
No. of alleles H, H, No. of alleles H, H,
Otmicl6 8 1.000 0.832 15 0.918 0.907
Otmic08 2 0.065 0.177 4 0.271 0.581
Otmic26 2 0 0 4 0. 146 0.137
Average 4 0.355 0.336 7.667 0.445 0.542
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