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Genetic Diversity of Psoroptes ovis var. cuniculi
Determined by the Full-length of Mitochondrial 12S Gene in China
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Abstract: To explore the genetic diversity and genetic structure of Psoroptes ovis var. cuniculi,
the complete sequence of mitochondrial 12S gene of P. owvis var. cuniculi isolates from 5 geo-
graphical regions (Huabei, Huadong, Huazhong, Xibei, and Xinan) in China, were obtained by
PCR sequencing techniques, and evaluated the genetic diversity of P. ovis population. Eighty-
nine sequences of mitochondrial 12S were obtained. The multiple alignments of the full 12S gene
from 89 isolates were 657 bp. These sequences contained 76 variable sites and were classified into
50 haplotypes (H1-H50). The values of haplotypes diversitiy (Hd) and nucleotide diversity (x)
were 0. 931 05 and 0. 005 59 respectively. There were low level of genetic differentiation, but
high level of gene flow (F,=0.042 322, Nm=5. 657 372) among the 5 geographical population.
In P. owis population, the average values of Tajima’s D and Fu’s Fs were negative (Tajima’s D=
—0.928 31, Fu’s Fs=—7.066 71) and there was no significant difference (P<C0. 05). NJ phylo-
genetic tree and haplotype network were both revealed that 50 haplotypes from 5 different geo-

graphical regions dispersed across different clades without associating with the geographical loca-
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tions. The results revealed that there was a high level of genetic diversity, little population genet-

ic differentiation and high gene flow in the P. owvis var. cuniculi population of China, but popula-

tion structure has not formed according to rabbits breed, temperature zones and geography ori-

gin.,
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Table 1 Sampling sites of Psoroptes ovis var. cuniculi populations in China
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Population group Province Sampling site Sample size/No. Species  Temperature zone
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B A 20 1 45 T 43 Al U0 LT A 3R 4 S O 0
CROEAO RT3 . R MEGA 5. 1 i fiy 4%
FIRERI R G & & NI B, I bootstraps 1 000 1K
R 50 2R S 1) AR E 5 Al I 45 5 Network 5. 0 il ff
LA AR ) 245 P

2 & R
2.1 EHRSERZFINBEARRER

B ARAT T 89 A4 3 5 W B 0 Fh BE A ) 12
FE 1) (5 5 . MH361034 ~ MH361122) ,89 4% 12S
BRI R 657 bp, Hrfr AT C.G V-1
RN 31.34%.40. 03% .10, 20% .18, 43 %, -1
A+T &8 71.37% P C+G & 28.63% . B
B A D Y . 89 4% 12S 3 [H i 4l I A7 75 A8 v 1
76 A H AP 2 AR R T AL AR A S 69 4,

J7 9 1 5€ 742 7 2R 43 A2 ol i e 4 (5 46/ 15
fr=16.9), K4 90 M (T C, A-G),
13N i (GoT, AT, A>C,G—>C), 3 A& A
RIBIEA . G—>C i LA7 4 TP R RE,
LRIV AR C Wi A . T A R T
C 4RI AoG fE %k,

2.2 SAMBEMBEEESHEESHRPHELRE
T

FH Dna SP 5. 1 5453 Hr kK BLARAR 1 89 4 12S
P H LA 50 A~ FLAE B R R (H1~ H50) 5 o
VY B B RE T BRAS BR B £2 (35 ) LA 32 MR
B R (H19~HS50) 5 Jok S B 7R P BT 2 B A% 7Y
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(Hd) >}y 0.931 05, 3% W0 [ A Bf 245 B Z AR 3
FE o5 N H DR R b AR LR RE L T R 2 R
(o) B I (0. 003 55) , H 7R Bl BE 19 1% 1 IR 2 #E Pk (o)
B (0,005 82), ME BEEK FRZHIE (R
0.005 59 (F D, R E 4 FREW AT RZ
FEMER R . FRE 5 M X FRAE Y T 3% 1 e 25 S48
KB Ry 2. 333 33 (A2JL R fiE) ~3. 822 22 (¢
AR

FIF Tajima’s D F1 Fu’s Fs K656 75 51 ) o 46
ZERILER 2. VIFEAEERY Tajima’s D fl Fu’s Fs ¥ 5
TUlE . BAEFRIE 5 A b 46 X0 {8 i 5 (Tajima s D=
—2.406 94;Fu’s Fs=—26.028 89), & LFliE 50w
P Fu’s Fs R (—3. 926 53 Fil—26. 028 89), H2%
SRR AR XA R T R RB 48 D AR K
{8 F [ 405 - P i R AR R RE Y Tajima s D(—0. 928 31)
M Fu’s Fs(—7.066 71545 £ 7 A T
& W TR 40 o PR AR AT 5 v M R A BN R
VG R AR A A0 R T A o AR K H I R )
TR L R 40 2 Wl P B 1) B 5K A D I A e DT
W E AR R R e R

R2 BFEEH(RIM)BEEEEEHESY

2.3 BEEE BBOIBERSTERSM

R 3 a) DL, ] 4 2 R i Y 35t 4% RS S L E
2 0.003 97~0. 006 54, H At #h X 5 48 75 1 X
(14 358 14 B B8 B A (0. 006 54) 5 He b 3 X 5 7 b Hi X
115 S e /N (0,003 97, TR ] 4% 2 8 6 A A% R 43
B (Day) JEE 2 0. 003 95~0. 006 49, H 4t
M IX 5 A 2R b XL PG b XA R R 43 5 43 0 R
0.006 491 0.003 95, P4 b X 15 HoAth 4 4> Hy X A
LG o 5 PG G b X 22 8] 19 4% R 43 BB (0. 005 02) Fil 33t
& B 55 (0. 005 06) HJ /1N,

TR [ 4% TR 18] 14 32 DR 3L (Ni) g 0. 724 32 =TGR
K (00) JBAEMEFE R (F, ) Jy—0. 094 25~0. 256 59(F&
4) .5 AN HB IR 22 (] 0 B PR 38 i 1 A Ir AN [] o e, 1
55 4 P P b R 2 ) S PR B8 O Ak A AT
REAIS T VY e 5 A v D LR ) A R A B . TR
REPRLGESEWEFPRE I Nom R0 F, 4359 R 5. 657 372 il
0. 042 322, & W] 3% [ 45 3 7 il 5 K 5 R 3 /K 7 8%
G TR EESS . T O T A Rk B R
DA IR [ 7 35 125 78 5 O 25 LS 43 3l o 95, 77 0
4.23%  RUIADE T 48 B 1 AL AR T R
HEAEFIEE TR

Table 2 Genetic diversity indexes of Psoroptes ovis var. cuniculi

 PHETR
o e — R AR o o
N - FE i B FAAERIE CHD . 5 ZRIE(K
T HE 9 ZREME(HD 2R G -
: Number of Number of ) Average number  Tajima’s D Fu’s Fs
Population Haplotype Nucleotide
isolates haplotypes ) ) of nucleotide
diversity diversity
differences

xR 10 8 (H1~HY8) 0.933 33 0.005 82 3.822 22 —0.765 54 —2.767 17
(HD1~10)
te 7 6 (H1.H3. 0.952 38 0.005 51 3.619 05 —0.078 74 —1.808 29
(HZ1~7) H9~HI12)
kbl 6 6 (H9.HI11, 1.000 00 0.003 55 2.333 33 —1.390 31"  —3.926 53"
(HB1~6) H13~H16)
[ 7 5 (H1,H9.H11, 0.857 14 0.004 35 2.857 14 0.000 00 —0.802 69
(XB1~7) H17~H18)
i) 59 35 (H1,H9.H11, 0.924 61 0.005 68 3.732 90 —2.406 94 —26.028 89"
(XN1~59) H19~H50)
[ H (A 89 50(H1~H50) 0.931 05 0. 005 59 3.673 65 —0.928 31 —7.066 71
Total

* ., P<{0.05; % %, P<{0.01; % % %, P<{0.001
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Table 3 Pairwise comparisons of the nucleotide divergence (above diagonal) and genetic distance (below diagonal) between geo-

graphical populations of Psoroptes ovis var. cuniculi

Fh Bt Population &% HD e HZ £t HB Pidt XB ViEg XN
4% HD 0. 005 83 0.006 49 0.005 57 0. 005 98
tedh HZ 0. 005 87 0. 004 60 0.004 50 0. 005 55
&1t HB 0.006 54 0.004 63 0.003 95 0.005 63
Padt XB 0.005 61 0.004 53 0.003 97 0.005 02
Pirg XN 0.006 02 0. 005 59 0. 005 67 0. 005 06

R4 FRBFEH(ZTMH)MBERNERR(Nn) (E=R)MNEESLE(F)(T=/A)

Table 4 Gene flow (Nm) (above diagonal) and population pairwise fixation index (Fy ) values (below diagonal) among different

Psoroptes ovis var. cuniculi populations

Fh B Population 475 HD teh HZ 1£4t HB 7t XB PERg XN
#£% HD 9.054 27 0.724 32 2.908 07 6.106 34
feh HZ 0. 026 87(0.290 91) 28. 035 00 oo oo
45t HB 0.256 59(0.045 45)  0.010 09(0. 490 91) oo 1.662 21
79t XB 0.079 16€0.263 64) —0.094 25(1. 000 00) 0.002 60(0. 463 64) oo
PiEg XN 0.039 33(0.245 45) —0.009 98(0. 554 55) 0.133 54(0.763 64) —0.014 10€0. 763 64)
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LY 6 (Sarcoptes scabiei) ) 12S #: [H (Gen-
Bank No. : NC_031334) N 4h e, #I ] MEGA 5. 1
AR NI R @5y F RGR . 45 R BoR 4 F 5%
W5 5 >y B APRER 50 A B BLHLAE 20 A6 T AN [R] 1Y)
SCERW S PR AR 35 A B B EEE T AN IR A 43
SCCED 1) 5 AR F A ity ol ek 8 7 AR b Smi Sfe Y58 1) A [] 17
I L IR AR B oA ks R (DD

T RS LB R O R R Network 5. 0
A4 LL MJ (Median-Joining network) 4 & 5 A
(7] by S AN Y 50 A~ A% R (4 356 S 52 B A3 70 R R AT 2R
R0 B P 4 [T CET 2) o B AR B I 2% [ L AT 35 /Y 4
SR s DA 3B A5 80 (HL L HO L HID ot 52
FEIPHAR AT L GRS 3 A AL AL (8] 2 vhoar (5[5 1 )
S mvl~mv3 FoR), H&RAER RGNS
NI B ARL o F OR Fe G it b L JRL R A A b IR IR AT
R X IR E AP W R AT R T R B A
BT 12 BR AN T X 43 A 52 0L AL (&L 3) o 3% W] R Hip
KRG R AR K KRIAAE T — B R E W
R

33 i

AP ORI 1L 2B 1 S S2 BB BT R AR
AR 5 T 1A A RS DS 2 R Y
WA [ Gl 3R A A G R G A T R
VYT ) 2548 LT L A D S A [ i 3 X I
CRRUEUNGY NN N E S 7P Uk LR 7
FEFHOR o 3K 0 22 5 50K b 4 b 00 0T 48 2 4 gl 4
ol bR I 5 A7 A B R T 1 AN T . L 4 SR
g o R Y i e 22 B VR B Bk = L (02 TR AL
FY B0 0 25 R R SO R 20 L 3% SR AL b (Cyed)
IR 47 B HEAT T A AL L 128 PR A — o
WLEY o FARIE s 2L R BE 5 mtDNA S [N 41 #Y - 2
HEAG KT BEA TR 22 T R 5 3 4 9 A vk
WG b R S AL 247 . HUAT GenBank P BR 2 2 iR
AL Bl B P SO IR L TN 42 3 S P e 7 128 )7
FIE AN 1 o UL 0 1) Al 128 51, TR e A
B FEHE T AT 4% 010 89 248 3 S i 128 S
AT RT3 IR 4 35 0 G S R 119 3 £ 22 57 LA
39 g 20— 25 WL 3 ] 240 2 5 5 0 I R 1 382 £ 22 R
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