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Population Genetic Diversity of Roe Deer (Capreolus pygargus)

in Mountains of Heilongjiang Province

LIU Yan-hua, ZHANG Ming-hai"
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Abstract: The roe deer is an animal of economic importance in China and a primary food source of the Amur tiger.
Understanding the morphological and molecular variation of geographically isolated roe deer populations is therefore
important in establishing conservation strategies. Thirty two samples from three differences geographic regions were
sequenced and the populations analysed. Twenty seven haplotypes were identified from 32 sequences of the 460 bp
D-loop of mtDNA genome. Fifty sites were found to be polymorphic. The population genetic diversity of roe deer was of
higher level as indicated by the following parameters: mean value of haplotype diversity (h =0.9780) and mean value of
nucleotide diversity (7 = 0.02260). Neither the estimate of Tajima’s D nor that of Fu & Li's D deviated significantly
from the neutral selection hypothesis (P>0.1) for the three populations. The result suggests no evidence of strong
selective sweeps or balancing selection. Of the three populations, the Great Khinghan Mountains geographic region was
shown to have the most nucleotide diversity. To ensure conservation of genetic diversity within this population, we
propose a high priority conservation classification.
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Fig. 1 Geographic location of roe deer faecal sampling in this study
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FRREL,  Ef BTG NS BRE FHCGED,
PR B ETEWL B NP0 FAR T S
IIACRAEHL,  TEANVKEE T 4°CLRAF A o
1.3 PCR ¥ R E~YIBINE

51%% L-Pro: 5-CGTC AGTC TCAC CATC
AACC CCCA AAGC-3', H-Phe: 5-GGGA GACT
CATC TAGG CATT TTCA GTG-3' (Randi &
Pierpaoliand, 1997 );: Jx W ik R A Taq 2K & W
(Takara)0.3uL, dNTPs(Takara)5uL, BSA(lg/L) 5pL,
10 X BufferspuL, L-Pro A1 H-Phe(20 mmol/L)# 0.5
uL, DNA100Nng, MK FEE4EK 4 50puL. W itAs
IR IR 1 0] B o S N4 24 95°C FAZ 1 10 miin;
95°CAE Pk 30s, 50°CIE Kk 40s, 72°CHEfi 60s, 40 4
f&3K; SR 72°CHEff 10min, 4°CHRA{F. PCR =4
K H 1.0%I1 KB IpE B ek A I, EAE SR 5
UL PCR 770 1L 6 X Loading Buffer, 100V i)t
H17Kk 30min, Good wall Ju(f, BEIRAR RGMEHE
UK, JER UK S B R R TG ik A b
U 2B T P o w AT Al SR
1.4 F5I5Hh

JPAgE A Clustal X #& £ (Thompson et al,
1997)1H4T DNA J@4IHES, FEAHLAN TR .
DnaSP 4.0 # {4} (Rozas & Rozas, 2003) I &A% H IR %
FE ¥ (nucleotide diversity , ) Fll B % 1 %2 Ff
(haplotype diversity, h). F§ MEGA 2.1 & A:(Kumar et
al, 2001)HE47 FE 51 LU MIAR S I, 5 AR S
MIEAERL, JF RS A RE 484 (neighbor joining,
NI ARG EHE WM. H MrBayes 3.0 (Ronquist &
Huelsenbeck, 2003) 4k 4[] U1 i i (Bayesian, BI)f4
ARG B W At DUt i, L3245 1000000
X, XHF 100 ARHEAT 1 RdhAE, JFiEit Modeltest
3.06(Posada & Crandall, 1998)# % -3k 5t A 3& 1)
DNA HUB (GTR+I+G) KAHKEZHL, HitA
FIFRERGEM ) N EE . R RS,
X H KR i JE (Capreolus capreolus) /T 1] (GenBank
Accession No.: Z70318)E4MEE, LLASKE R Gobd AR
H Arlequin 3.1 /4 (Excoffier & Smouse, 1999)4)
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& LA BRI IAL ), FE e LT 27 A Hfs A
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S8, WK 2 TATLUE H, KX ZIRFIRE 5L 2
FEME ( 7=2.803+0.225, h=0.985+0.040) T/
W2zl ( 7=1.94640.401, h=0.956+0.045) F15¢
ikl ( 7=1.0314+0.190, h=0.933+0.122) ittt
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FFPREREAL X RIAT IR, @il KN
Uy — /N 2z U4 T 7R ) A% 1 IR 5 57 &% (Dxy = 0.02537)
f TR 22 W — SE ks LR () A% 1 IR 1B 5+ & (Dxy
=0.02336) Fl1 /> 2 2z s — 5838 L FPIE IR 1 IR B 5+
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h 0.12449, WASFEARN) M REAGT R AMEECh 3.53
(Dst=0.197, P>0.05); K208 5 581k L A4 [a]
Fst {9 0.20000, PYAMEAAR R IR REARE R AN AZCH
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Tab.1 Sequence variation and location with 27 mtDNA control region haplotypes in roe deer

Variable sites

1111 1111111111 2222222222 2222233333 3333334444
Haplotype 2440114 4456678999 2444566778 8889911123 5566992256 Location
1255124790 5907999018 3047306070 2564912479 0201164810

HTO1 TTTAATTTAG CGCAAATAAA CAGCGGAATG TTAAGATTAT GGTCCGGTTA  TQ
HT02 Y A e e C.. A...A.... DFH
HT03  oiiiiiiies e A ans A.... A...A... TQ
HT04 ittt i AA v T TQ
HT05 ovviiiiien i AA I C. TQ
HT06 e e C... ..AA.AGGC. ..G...... C A...AC.. XQ
HTO07 B C... ..AA.AGGC. ..G...... C A...AC.. XQ
HT08  eeviiiiien e C... ..AA.AGGC. ..G.A..C.C A....A.CC. DFH
HT09 e e C... ..AAAGC. ..C...... C A...AC. XQ
HTI0  ovieiiinn e C... ..AA.A.GT. ..G....... A....A.CC.  DFH
HTI11 [ GC... T.AAAAG. G....C.C A...T..C.. TQ
HTI12 G...TC.... ..... GC... T.AAAAG. G....C.C A...T..C.. TQ
HTI3 I CAMMALLL. C A...TA.C.. DFH
HT14 R Toern... CAMMA.... L.G...... C AC..A.CC. DFH
HTIS el Toern... CAMMA.... L.G...... C AC..A.CC. DFH
HT16 Covernnn. Toein... CAMMA.... L.G...... C AC..A.CC. DFH
HT17  ceeennn.. A Toovunns AMALL.. L.Ge..... C A....AACC.  DFH
HTIS ..oee..... Toernn... CAMMA.... L.G...... C A....AACC.  DFH
HTI9  ...oe..... Too..... G. T.AAAA.... ..C...... C A..TACC. TQ
HT20  ...... (R VYV N A....ACC.  XQ
111 1) AMALL.. LGl A....ACC.  XQ
HT22 ...l AA To.o...... .AMMA.... ..GT.TA... A....AACCT TQ
HT23 ...l AA T.T...... .AMMA.... ..GT.TA... A....AACCT TQ
HT24 ...l G. TG..G.G ..AAAA.... ..GT.TA.G. A....A.CCT TQ
HT2S ... G. ...TG..G.. ..AAAA.... ..GT.TA.G. A....A.CCT TQ
HT26 vviiiiien e G.... .GAAAA...A GAGT.TA... AA..TA.CCT DFH
HT27  eeeen.... T.T..G..G. ..AAAA..C. ...T.TAC.. A..TT..CCT  DFH

b, BERIR) 2 S R

[AI A MEGA2 ##4+ Kimura 2-parameter
W5, AR (transition) 5 &k (transversion),
B H ) [ as A% BE B o 58I L DX A AR Py T
VIBHEEE B A 1.05%, /P22 X A PR 71
BALEEBE A 1.99% , K22 U My X A MRE A T~ 1) 15t
FRYE RSN 2.88%

F T NI A B RGER AW 73, Sk AR LR

(IR S ) AR Fc s B A B ) Wl IR A% (B 2
3D, MMz LRI, Wb B i ekl 7y o 1%
(VB A% SR R R A AR 1D

3% i

Py b8 At 22 FE I 1K) R AR PP RO 77 E K
WIEAF RO, T DR mIDNA [R5 fE 2
FEVEA P TR bR B B2 (A (1 38 1A% B
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Tab.2 MtDNA diversity of roe deer (Within populations)

FhEE Population

Z¥1 Parameters Nz AN seikil 4rit Total
Great Khinghan ~ Lesser Khinghan ~ Wandashan Mountains

J¥51% Number of sequences 12 6 14 32
HAEHEL Number of haplotype 11 5 11 27
A% Total number of mutations 35 8 38 50
Z A&7 3 Number of polymorphic sites 35 8 38 50
FE R Z R Haplotype diversity(h) 0.985+0.040 0.956+0.045 0.933+0.122 0.978+0.012
KA R 2 FtE %Nucleotide diversity( 7) 2.803+0.225 1.946+0.401 1.031+0.190 2.260+0.199
Metf ik 7 7 2 FbE Average number of nucleotide difference 12.894 8.912 4733 10.353
(G+O) & & (G+C)% 33.8 33.8 34.2 33.9
Tajima Ky 4 Tajima’s D 0.50976" -1.10307" 1.06909" -0.61266"
Fu and Li #/%; Fu and Li’s D 1.10145" -0.65097" 1.59817" 0.11749"

“P>0.1, not significant; “0.1>P>0.05, statistical significant.(Tajima,1989;Fu & Li,1993)
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Fig. 2 Phylogenetic relationship of the roe deer mtDNA control region haplotypes constructed by the neighbor-joining method
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Tab.3 MtDNA diversity of roe deer (Between populations)

Z 4 Parameters XQ—DFH TQ—XQ TQ—DFH
T A% T IR 22 5T 384 Average number of nucleotide differences between populations  8.071 11.619 10.722
TR AZ T IR 5 5 Average number of nuc. subs. per site between population (Dxy) 0.01762 0.02537 0.02336
AT 28 547 55 Shared Mutations 7 24 5
[ 72 72 7457 &5 Number of fixed differences 0 0 0
TR 1) ) 23 P ZK P SEREAR 1] R RS AR L (RE PRI UE) Fst/Nm 0.12449/353  0.03182/15.33  0.20000/2.00
H R BT )35 % 0P R B BEREAR ] AT A1 % Gamma ST/Nm 0.10106/4.45  0.06362/7.36  0.13144/3.30

TQ: KW Il RFAE: XQ: MU AP DFH: 58k il RA .
TQ:Great Khinghan population; XQ :Lesser Khinghan population; DFH :Wandashan Mountains population.
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Fig. 3 Phylogenetic relationship of the roe deer mtDNA control region haplotypes constructed by
the Bayesian method
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FEZ TR 2 &R 2.80%, X5 ALY 4 5)
YAR B 2 B w1, i dE Y 4R & # (Hippotragus
equinus), HERAAIZATIRZ A1 A 1.9% (Alpers et
al, 2004), 5 [E L4 [ (Cervus elaphus) 112 kA4 4% R
2 A H 0.56% (Hmwe et al, 2006), H [ KRfifE1E
J& (Cervus nippon) i B (1) 26 ki R A TR 2 & 1N
2.11% (Liu et al,2003), A fi 1t B A< Sl DX A 1
LRk DNA #HIXfEfeE F 5 28t ]
AE AL TR [ AL X g 52 AR M — B A LR e 3,
BRI AR N S B 1) T AT SR A e 1 iR
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TEMIREE, AS[E L AR R AMA BEAH AT,
() Fo A1 15 B Jb s DX A 38 A 28 g R 300 208 1, s A A
B, o
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37 3 AM BRI R R R KR
/N D g U M B ST B R TR) ) R T R B R A
2.54%; K220 55 508 L M B TG R RE R) (1) 4% 17
FRIE R 2R 2.34%; /22208 55 50 1L B ERL T fe
TEIR AL IR SRR 1.76%. 1T LAFG HY 45 M 2 o
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