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Fig. 1 Gene map of mitochondrial genome in S. nudus
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Table 1 Genetic variation analysis of Sipuncula mitochondrial genome

s R R4 (0 5 i 4K 5 )
Gene Total qumber ) Number qf Ngmber Aof F"roporpon of
of sites invariable sites variable sites variable sites (%)

coxl 1537 914 623 40. 53
cox2 687 367 320 46. 57
at p8 153 38 115 75.16
cox3 777 388 389 50. 06
nad6 461 148 313 67.90
cob 1134 603 531 46. 83
nad3 342 140 202 59. 06
nad4!l 279 86 193 69. 18
nad4 1339 496 843 62. 96
nadl 898 420 478 53.23
atpb 690 287 403 58.41
nadb 1676 630 1046 62. 41
nad?2 947 291 656 69. 27
12S rRNA 774 354 420 54. 26

16S rRNA 1143 547 596 52. 14
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Table 2 Evolution rate analysis for protein coding genes of Sipuncula mitochondrial genome

BB 3 i SO He = [7) S e =

G%e Total gumber Ngn—synonymous Syngnymous gz;g: fgﬁ
of sites substitution rate (Ka) substitution rate (Ks)
coxl 1533 0.095 8 1.645 8 0.058 2
cox2 684 0.159 4 1.441 3 0.110 6
atp8 150 0.650 4 1.264 4 0.577 3
cox3 777 0.185 0 2.077 8 0.089 0
nad6 456 0.410 0 1.690 9 0.242 5
cob 1134 0.156 1 2.060 0 0.075 8
nad3 339 0.299 6 1.751 8 0.171 0
nad4l 279 0.409 9 1.6615 0.246 7
nad4 1323 0.353 4 1.626 4 0.217 3
nadl 873 0.284 4 1.107 0 0.256 9
at p6 678 0.298 7 1.477 7 0.202 1
nadb 1659 0.412 0 1.202 8 0. 342 6
nad?2 927 0.575 9 0.792 5 0.726 6
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Fig. 6 Phylogenetic tree based on analysis of mitochondrial genome from Sipuncula
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Mitochondrial Genome Characteristics and Phylogenetic Analysis
of Five Common Sipunculans (Peanut Worms) in Guangxi

ZHONG Shengping'”* . JIANG Yan',LIU Yonghong”, HUANG Lianghua,
HUANG Guogiang” , CHEN Xiuli®

(1. Guangxi Engineering Technology Research Center for Marine Aquaculture, Guangxi Institute of Oceanology Co. , L.td. , Nan-
ning , Guangxi, 536000, China; 2. Institute of Marine Drugs, Guangxi University of Chinese Medicine, Nanning, Guangxi, 530200,
China; 3. Guangxi Academy of Fishery Sciences,Nanning,Guangxi,530021,China)

Abstract ; In order to ascertain the genetic variation and gene sequence characteristics of the mitochondrial ge-
nomes of sipunculans in Guangxi Beibu Gulf, the high-throughput sequencing technique was used to deter-
mine the mitochondrial genomes of 5 common sipunculans in the Beibu Gulf of Guangxi. And their gene se-
quence characteristics,genetic variation and system evolution were analyzed. The results show that the mito-
chondrial genome of sipunculans has the characteristics of a typical invertebrate mitochondrial genome, and
the gene arrangement is highly conservative,especially its 13 protein-coding genes (PCGs). In addition, the
genes of the mitochondrial genome of sipunculans are all encoded on the H chain,and there are three highly
conserved gene arrangement blocks,which are similar to the mitochondrial genome characteristics of Anneli-
da and Echiura mitogenome. Among sipunculans,the three genes,coxl ,cox2and cob,have the slowest evolu-
tion rate and the lowest level of genetic variation. They are suitable to be used as molecular markers for the
study of the systematic evolution of sipunculans and the construction of bio-barcodes for identification spe-

cies. nad6 snad4 snad5 ,nad?2 genes have a relatively high genetic variation level (greater than 60%),and a
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large number of mutation sites which are suitable to be used as a molecular markers for the study of the ge-
netic diversity of sipunculans populations. The Ka /Ks ratios of the 13 PCGs in the sipunculans were all lower
than 1 (0.058 2—0. 726 6),and the Ka/Ks ratio of three genes,cox1l,cox3, and cob, was the lowest (less
than 0. 1), indicating that during the genetic evolution of insect mitochondria, these three protein-coding
genes are under strong natural selection pressure and functional constraints. The research results based on the
phylogenetic tree of mitochondrial genome protein-coding genes show that sipunculans can be divided into
two evolutionary branches,the Sipunculidea and the Phascolosomatidea. The evolutionary status and genetic
relationship of the sipunculans and annelids are close,and the kinship with mollusks is far away. This study
not only provides molecular genetic data for the investigation and protection of the diversity of sipunculans
fishery resources in the Beibu Gulf, but also provides a scientific basis for the systematic evolution study of
sipunculans.

Key words: Beibu Gulf,sipuncula, mitogenome, genetic variation, phylogenetic evolution
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