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Genetic Diversity Analysis of Vaccinium bracteatum
Germplasm Based on SNP Markers

HUANG Jing,ZHANG Min
(Engineering Center ,Jiangsu Academy of Forestry ,Nanjing 211153)

Abstract: In order to provide reference for the protect, development and utilization of Vaccinium
bracteatum resources, a total of 70 germplasm resources from 5 geographical populations were genotyped by
GBS (Genotyping-by-Sequencing) technique to develop SNP markers. Using the developed markers, we
investigated the genetic diversity and population genetic structure of V. bracteatum. The result shows a total of
9752 highly consistent and effective SNP markers were obtained through sequencing data analysis. 5
geographical populations of V. bracteatum all have high levels of genetic diversity, with an average effective
number of alleles (N,) of 1.523, expected heterozygosity (H,) of 0.219, and observed heterozygosity (H,) of
0.231. Among the 5 populations, the Liyang population had the highest genetic diversity. Analysis of variance for
molecular variation(AMOVA ) revealed that 64.45% of the total genetic variation resided among individuals. The
fixation index (F,) showed a high degree of genetic differentiation among the 5 geographical populations, with
the highest F, values(0.406) observed between the Liyang and Shangyou populations. Based on the results of NJ
Phylogenetic tree, V. bracteatum resources clustered into three branches, which did not show obvious

correspondence between geographical location and genetic relationships. The STRUCTURE analysis clustered
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the V. bracteatum resources into three subgroups, the results of principal component analysis was consistent with

it, and different geographical populations are distributed in each subgroup, indicating the existence of high gene

exchange in V. bracteatum resources. This study provides reference for selection and breeding of V. bracteatum

and germplasm conservation.
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Table 2 Characterization analysis of SNP markers

SNP #4il: R/ ME S PNEL T-H(E
SNP characteristics Min. Max. Mean
T/ NEAT AT % MAF 0.05 0.50 0.14
FEH Z A GD 0.10 0.50 0.21
Z SR B PIC 0.09 0.38 0.18
VG H 0.09 0.96 0.21

MAEF : Minor allele frequency; GD: Gene diversity ; PIC: Polymorphic
information content; H: Heterozygosity; The same as below
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Fig. 1 Genetic diversity parameters of SNP markers
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Table 3 Genetic diversity parameters of V. Bracteatum populations

N HREE A HE B pUN Py W a i P/ E Y1 e
Population N, H H, F
TLIRERH LY 1.483 0.255 0.228 -0.172
LREIRXC 1.492 0.243 0.218 0.132
WiEE =1L BYS 1.499 0.246 0.222 0.095
& A NP 1.593 0.195 0.200 0.337
VLV B SY 1.548 0.214 0.227 0.264
HJ{H Mean 1.523 0.231 0.219 0.131




534 Mo ow fE

7Ol o

26 4

23 BESEETRIW

Oy T AL TT 22T B 45 A% 4 TR, R ]
()55 AR 5700 21.27%  BEVR NS R (B] ) a8t 45 745 57
14.28% , FFT A3 A~ R (R 35045 78 570 65.45% , T A A~

F4 SIEMBEENDTFHESNT

NN B i SN R L NI R KR N R NN )
AR SRR, Ul RS R A 7 — e P L ) gt
el B A SRR 188 8 S ERORIE T I A
AR

Table 4 Analysis of molecular variance of V. Bracteatum populations

o Sl H 5 A i oy 5 (%)
Source of variation df Sum of squares Variance component  Percentage of variance
FEAR[A] Among populations 4 96.42 0.75¢ 21.27
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FrA4~AE] Among individuals within individuals 70 158.00 2.26a 64.45

SR Total 139 466.14 3.50 100

INE FHREFIR T EAE P<0.05 K- |24 5 %

Different lowercase letters indicate significant differences at the P<0.05 level
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Table 5 Fixation index between V. Bracteatum populations
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Fig.2 Cluster analysis of V. Bracteatum germplasms
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Fig. 4 The principal component analysis of V. Bracteatum

germplasms
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