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Abstract: Development of sea cucumber larvae needs to go through stages of auricularia, doliolaria, pentactula and juvenile.
High mortality rate from metamorphosis and development of planktonic larvae to attachment stage of seedlings is a common
problem in tropical sea cucumbers breeding. However, the gene regulation mechanism underlying the metamorphosis develop-
ment of tropical sea cucumber is still unclear. In this study, we chose larval Holothuria leucospilota from four periods of early
auricularia (A), mid auricularia (B), late auricularia (C) and doliolaria (D) as samples for high-throughput transcriptome se-
quencing to investigate the molecular mechanism underlying its metamorphosis development. The results show that a total of
83.6 GB Raw reads were generated, and 93 528 Unigenes were obtained by splicing. Pairwise comparisons between adjacent
groups of the four sequencing libraries show that the number of genes with significant differential expression in A_vs_B, B_vs_C
and C_vs_D were 17 732, 11 757 and 11 319, respectively. GO function enrichment shows that differential genes were mainly en-
riched in GO functions related to cell growth, such as molecular function and catalytic activity. In addition, KEGG pathways
were analyzed, and the results show that the differential genes were significantly enriched in pathways related to cell differentia-
tion, proliferation and apoptosis, such as PI3K-Akt, cell cycle and cancer pathways. Among them, the enrichment frequency of
the pathway in cancer significantly increased during the metamorphosis process, which indicates a key role in the transforma-
tion of larval growth and development mode. The screened differentially expressed genes and predicted functional information

can lay a foundation for the research on the regulatory mechanism of growth and development, artificial breeding and molecu-

lar improvement application of H. leucospilota.

Keywords: Holothuria leucospilota; Transcriptome sequencing; Differential genes; Pathway in cancer
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Fig. 1 Morphology of H. leucospilota larva at four developmental stages

Note: a. Early auricularia (Stage A); b. Mid auricularia (Stage B); c. Late auricularia (Stage C); d. Doliolaria (Stage D).
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Table 1 Primer information

S 1D 54 Bl 514
Gene ID Forward primer Reverse primer
U_57660 CACTCACGCAGAAGATGT CCAGCAATTCCAAGTTCAAT
U_166100 CCTCATCCTTGCTGCTATT GTCACTCCAACACCAACA
U_10254 AGTCACAGAACAGAGGTAAT CGAACGGTCCACATATCA
U_21303 ACACCGAACACAGGAATC CCGTTAAGGAGTAAGAGTCA
U_27749 TCATTGTTCGGATTGATTGC AACTGCTGACATTGACCAT
U_179808 GGATGGCAAGATGAATACTG CGTCGCTATTAAGATTAGGAG
B-Actin GTCAGGTCATCACTATCGGCAAT AGAGGTCTTTACGGATGTCAACGT
2 AR Pfam Fll Swissprot %54l 2 v i [a) I 7 51 13 B A 8k o0
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Table 2 Statistics analysis of transcript assembly results

T H A Ko

Item type Number
SFFIEL Total sequence number 93 528
Wl I BEL Total base 287 791 031
Fe Kb S A K Maximum transcript length 9920
e JH I A Minimum transcript length 133
T SRA- K Average transcript length 3077.06
N50 K N50 length 3608
E90N50 K i E90N50 length 3575
GC H /3Lt GC percent 38.67%
Mapped *¢ Mapped percent 73.71%
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Fig. 5 Volcano map of differentially expressed genes between adjacent groups

Note: A_vs_B. Stage B was compared with Stage A; B_vs_C. Stage C was compared with Stage B; C_vs_D. Stage D was
compared with Stage C. The same case in following figures.
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Table3 GO enrichment analysis of differentially expressed genes between adjacent groups (Top five)
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ST HE R
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R
GO: 0019752 Gl ﬁf}_& g 0.037 0.000 818
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A HI2H 4
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Cellular_component
AR SA
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4 X 404
A _vs_B GO: 0005576 SN X g 0.053 0.000 702 Sy
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e e
GO: 0042995 At > 0.031 0.000 858
Cell projection
2] A
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B gk A
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KSR R
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ransporter activity
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