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Genetic diversity analysis of Ptychidio jordaniin Xijiang River flowing
through Guangxi Province based on mitochondrial Cytb gene sequence
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Nanning 530021, China; 2. College of Marine Sciences, South China Agricultural University, Guangzhou 510642, China)

Abstract: In order to explore the genetic structure and differentiation degree among different Ptychidio jordani populations in Xi-
jiang River flowing through Guangxi Province, we collected 139 individuals from six wild P. jordani populations (HSH, LIUJ, X1J,
YOUJ, YUJ, ZJ) and analyzed their genetic structure with Cyzb sequences. The length of Cyzb gene was 1 053 bp, and the average
contents of T, C, A and G were 29.1%, 27.7%, 29.3% and 13.9%, respectively. Besides, the A+T content (58.4%) was significantly
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higher than the C+G content (41.6%). A total of 20 haplotypes were defined, clustering into two branches without significant geo-
graphic clusters. The average haplotype diversity and nucleotide diversity of the six populations were 0.768 2 and 0.002 3, respec-
tively. The highest genetic diversity was detected in HSH population (h=0.748 7, 7=0.003 3), while the relatively low genetic di-
versity was found in LIUJ (A=0.274 4, 7=0.000 4) and ZJ (h=0.374 7, z=0.000 3). The genetic differentiation index (Fgt) of six
P. jordani populations was 0.461 4 (P<0.001), showing a great genetic differentiation. The degree of genetic differentiation between
ZJ and LIUJ populations was the greatest, while that between LIUJ and XJ populations was the smallest. AMOVA analysis shows
that part of the genetic variation was within the populations (53.86%), and part came from different populations (46.14%). Neutral
test (Tajima's D=—1.082 8, P>0.05; Fu's Fs=6.572 5, 0.01<P<0.05) and base mismatch distribution analysis show that the P. jor-
dani population in Xijiang River experienced population expansion 0.07—0.187 million years ago (Ma). In conclusion, the genetic di-

versity of P. jordani between LIUJ and ZJ populations is low in Guangxi Xijiang River; the total population differentiation degree is

high, but still belongs to a population, and the spatial distance and geographical barrier can promote the genetic differentiation.
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FERFIA] N 2014 4F 6 H—2016 4F 12 A, 3£ 139 &,
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DNA YRJBEMAEEE, 78 1% MBS EE I f Ik T K6
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AT LAEWET, 1 ANREES 2 BN T L,
22 NS 21 AN, 1N, BRI
FL R A 21, 2B MM 104, H—Ar A7
RO A FEANFVLEBREA T, 20K g VLA
RIS AT SRR 114, AETLRHA R A B
PSR, AL 2 A, UEBHICEE R P31 288 AR A B
FLRZS, LM s ] BEVE RN (R 1),

139 > Cyeb FERFFN e X 20 /N HA5HY (Hapl~
Hap20, GenBank &%5 MN102000.1—MN102019.1),
Hrh Hap3 AL H RS, TEPTA REAR D A 1
P, 5 EAMAEY 39.57%; HRON Hapll, BT
KM AIPEITAN, Hax 4 DMREARSA BB, a4
RELY 22.30% . A 13 DR AS S, 58
AMRELE) 9.35%. TETARY 6 MREAH, A
HIZREME N 0.768 2, IR ZHREE K 0.002
3. LUK BE R Z R R, S0 9 DA
Rl AR RIZEENE (h) R 0.748 7, BAFERZAEE
(m) 7 0.003 3, PIREAFRZES (k) J 3.4312; H
UCHATLREAR, $i 6 MRS, 1y 07048, ok
0.0031, kK 3.2191; 2 WATIRHAE, (UF 3 H
RS, h 02747, = }90.0003, k02857 (K 1),
23 BEEEMEEBSEATR

FEOR BB RE B T 2RI, £07KI SRRV IA
I¥] 14) 35 A B B 37 (0005 0), B it R Pa VL S ML
A (0.000 6), FEIAPMNBHZIEE HSH>YOUI>YUJ>

HRA S, B LRE XI>LIUJ>ZT o 6 A~ B AR 8] 1352 12 50 R B0k
F1 HBOEZKNECybERRE SR
Table 1 Genetic diversity parameters of m¢tDNA Cytb gene in six P. jordani populations
BElE ETTE ARSI HAER H HAERI AR SRR R 25 HAr R 2
Population Number of Var.iable Number of Iﬂaplﬁﬁype Mea.n of nucleotide Nucleotide diversity
samples site haplotype diversity (k) difference (K) ()
£17K3A HSH 28 11 9 0.748 7 3.4312 0.003 3
BT LIUJ 41 6 7 0.274 4 0.3829 0.000 4
PEYL X1J 10 4 4 0.5333 0.800 0 0.000 8
AL YOU) 15 11 6 0.704 8 32191 0.003 1
ABYT. YUJ 31 6 7 0.701 1 1.006 5 0.001 0
L Z) 14 2 3 0.274 7 0.2857 0.000 3
St Total 139 22 20 0.768 2 24619 0.002 3




5 2

5 FETLRA Cyb FEFF VLIRS PUBE A 1 st 2R i 13

0.000 5~0.667 0, & T 27T 5470 MV Pa VLA
PRIEINELE B2 8% 34k Ah (P>0.05), HARAIL
BERFIRIRII AR B35 (P<0.05) sibl 3% (P<0.01)
(gL A . MIVTAS 20 TTREAR s G AL R e K
(0.667 0), 575 VLHER ] 1Y 35245 7 A F2 BE A /s
(0.000 5, #2), 6 MLERRRRIEA T R 8L
Fgr=0.4614, L N,=0.058 4. EIRfEALH

FERI AR S5 46.14%, BE/INFRHMEN (53.86%).
¥ 139 BRI 30500 2 A BHAR, AMOVA 23T
TR AL 5 R Fgr=0.860 9, HsfE71s S,
Oy SEREAN] S S 5 86.08%, b FH KT 440 ST A
WAE S (P<0.01), RS4RIk A 3Cal, A
RN AR A XN . FEHE N,=0.080 8, FKHAM
43 AR A AR (% 3).

F2 HBNEEEESSEEIURH (Fy)
Table 2 Genetic distance and genetic differentiation coefficient (Fgy) in P. jordani
FEA 2L7K30] ML PEYT apin HBYL ZelL
Population HSH LIUJ X1y YOUJ YUJ VAl
17K 3] HSH 0.003 3 0.5606" 03961 02838 0.5803" 05405
HIT. LIUJ 0.003 8 0.000 4 0.000 5 03752 0.5625" 0.6670"
VEYL X1 0.003 8 0.000 6 0.000 8 0.166 8" 0.4229" 0.5727"
AT YOUJ 0.004 5 0.002 3 0.002 4 0.003 1 01317 0.092 1
HIT YUI 0.005 0 0.001 5 0.001 5 0.002 2 0.001 0 0.1477"
RAWAl 0.004 5 0.001 0 0.001 1 0.0019 0.000 8 0.000 3

TE: XHAZCNRHANB LI, WAL T HRRFHRESAGIEE ;. XHALAT FT IR For; * P<0.05, Z5E3; ** P<0.01, Z5RE

F; TR

Note: The diagonal is the genetic distance within the population; and below the diagonal is the genetic distance between the populations; above the di-

agonal is the genetic differentiation coefficient (Fgr). *. P<0.05, difference is significant; **. P<0.01, difference is extremely significant. The

same case in the following tables.

R3 BEELERERSH

Table 3 Analysis of variation sources among populations

. , N Jj 25404 A S EH Giith ;
S AikE TR AEAR  RRESE %R R

L. ) Variance Percentage of Statistical

Variation source df SS . . Gene flow (N,
component variation/% magnitude (F)

6B PN 5 72.803 0.6252Va 46.14 0.4614" 0.583 6
Six populations BEfR 133 97.067 0.729 8Vb 53.86

ik 138 169.871 13551
2D BRI 1 101.613 3.0822Va 86.08 0.8609" 0.080 8
Two pedigrees BN 137 68.257 0.498 2Vb 13.92

RV 138 169.871 3.5805
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(R N 28 GER 4 4 DAt R 8 s AN T) st BB Aol Y
(R BARTRNR A A3, A AE S 3 IH I i b B R B
2.5 BHEBES

Fu's Fs K56 30 1545 D BRI i FhEY 5K
(Fu's Fs=—6.572 5, P=0.022 0), i Tajima's D 5
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Figure 1

Haplotype network structure of P. jordani

The circle portion represents the frequencies of haplotype and the colored portion represents the percentage of haplotype of each population.
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Figure 2 Haplotype system tree of P. jordani
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Table 4 Tajima's D and Fu's Fs test of P. jordani Cytb gene
; Praknsra)
Bek . . .
. Tajima's D Fu's Fs Hri SSD Tau Expansion of
Population .
time/Ma
217K HSH 0.698 8 -0.376 2 0.107 0 0.073 9 75156 -
MY LIUT -1.929 4" -6.2201" 0.3190 0.002 3 3.000 0 0.187 4
PHIT. X1J -1.667 1" ~13446 0.061 7 0.000 8 1.158 2 0.072 4
AT YOUJ -0.186 8 0.4527 0.091 0 0.060 9 9.308 6 -
ARYL YU -0.933 8 ~2.6630° 0.1059 0.008 4 1.123 1 0.070 2
yRAWAl ~1.480 7 -1.4753 0.277 0 0.005 9 3.000 0 0.187 4
43t Total ~1.082 8 -6.5725 0.0542 0.0262" 1.308 6 0.081 8
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Figure 3 Nucleotide mismatch profile of P. jordani
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