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Introduction 2. Genetic diversity and genetic differentiation of M. piceus population
At present, there are few studies on the genetic Table 1 Genetic diversity of nine populations of M. piceus
R : _ : Population H S H Pi K
variation of M. piceus, which can not fully I;SSZ T o ld v i
reflect thg current germplasm distributipn ISY 7 10 130 1 0.0020 39 4
characteristics. Theretfore, for the first time, we VARD. ¢ 10 76 1 0.0020 2 /1
selected the whole mitochondrial genome of M. HNCS 10 87 1 0.0021 35.8
piceus from different geographical populations HBSS 10 71 1 0.00195 32.4
as the research object, aiming to more SJ);E ig 19006 i 8'832: ig'i
comprehensively reveal the genetic variation of GDFS 2 s K e Ak
M. piceus germplasm resources in China and GXYL 10 7Q 1 00018 31 3

provide the latest information and scientific
guidance for the protection and sustainable
utilization of M. piceus germplasm resources.

H: Number of Haplotypes; S: Number of polymorphic sites; Hd: Haplotype diversity; Pi:
Nucleotide diversity; K: Average number of pairwise nucleotide difference.

Table 2 Pairwise genetic differentiation and gene flow among populations
JISSZ JSYZ ZJJIX HNCS HBSS SXWN JXRC GDFS GXYL

JSSZ 229 152 118 062 142 @ 04380z
s ISYZ  0.09 279 114 090 345 060 RN
Materials and methods ZIX 014 0.8 105 095 214 052 (05T INNE.
90 M. piceus from 9 different geographical ELNES TR0 e7es i )19 273 1.99 . 134 =07 sasnien
aroups were collected from Original seed farm HBSS 028 021 020 0.08 230 146 030N0IGS
and improved seed farm. M. piC@HS SXWN 0.14 006 0.10 0.11 0.09 2.03 0.56 1.69
| : N _ PRGN P ) 32 M Sh - 014 0:10 020 042
mitochondrial DNA variation, M. piceus. GDFS 022 022 032 037 045 030  0.55 0.77
genetic differentiation and genetic diversity are GXYL 014 010 012 020 027 012 037 024

analyzed. Note: The genetic fixation index (Fst) is in the upper triangle and the gene flow (Nm) is

in the lower triangle.
3. Population historical dynamics and Phylogenetic tree
Results 2

1. Nucleotide mutations of mtDNA

A total of 245 polymorphic sites and 247
nucleotide mutations were detected, with a
mutation rate of 1.47%, including 74 singleton
variable sites and 171 parsimony informative 0.01

sites, regardless of insertion and deletion. There NE '
ex1t three variants in parsimony imnformative G e 5 % o1
sites 1n D-loop region., which were A/T/G and
A/T/C variants types. Mutation sites are
mainly concentrated 1n the protein-coding gene
region and D-loop control region (15690bp -
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Figure 2. Nucleotide mismatch distribution curve of mtDNA
Note: Freq.Obs. 1s the expected frequency of nucleotide mismatch distribution, and
Freq.Exp. 1s the observed frequency of nucleotide mismatch distribution.

16616bp), among which the rate of evolution il i
was D-loop> ND5> ND4> COII> COI>16S | e
rRNA> ND2, COIIIL, Cytb >12S rRNA> NDI1> | i
ND6> ATP6> ND3> ND4L> ATPS. S”‘””
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Figure 3. Neighbor-joining phylogenetic tree of nine populations of M. piceus based on
002- genetic distance of the whole mitochondrial genome
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Conclusion

i Our results showed that the D-loop control region of the mtDNA had the highest degree of
: J genetic variation, and ATP6, ATP8, ND3 and ND4L genes were the most conserved. The
ot ol *‘I--l*' Al L -“\- overall genetic diversity of M. piceus 1s low, but the haplotype diversity 1s high, and rapid

T i population expansion events have occurred 1n history. The genetic differentiation among

populations was at a moderate to high level. Our study comprehensively revealed the genetic

Figurel. Nucleotide diversity (P1) distribution variation of M. piceus germplasm resources, provided the latest information and scientific
of mtDNA guidance for the conservation and sustainable utilization of M. piceus germplasm resources,
and contributed to the development of genetic breeding.




