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Fig. 1 17-mer frequency distribution of the genome sequencing
data of O. lacepedii
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The X-axis indicates K-mer depth, while the Y-axis shows the
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the repetitive peak
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Fig.2 Genome assembly, annotation, and synteny analysis of O. lacepedii
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A. A heatmap of chromosomal interactions in O. lacepedii. The blocks represent the 23 pseudochromosomes. The colour bar illuminates the

contact density from blue (low) to red (high); B. Circos plot of distribution of the genomic elements in O. lacepedii. From the outer circle to
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Fig. 3
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Phylogenetic analysis of O. lacepedii: Phylogenetic relationships and estimated divergence times between O. lacepedii and 13
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Blue numbers at each node indicate estimated divergence times between species; Green and red numbers represent the number of gene fami-
lies that have expanded or contracted at each node, respectively. Purple numbers indicate confidence levels; Geological time periods and
corresponding ages (in millions of years, MYA) are shown at the bottom of the figure
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Fig.4 GO enrichment analysis of expanded and contracted selection genes
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A. Top 30 GO terms significantly enriched among expanded genes in Amblyopinae; The horizontal axis depicts enrichment factors, while

the vertical axis shows the enriched GO terms; B. Top 30 GO terms significantly enriched among contracted genes in Amblyopinae, with

Odontamblyopus lacepedii, Odontamblyopus rebecca, and Taenioides sp. as the foreground branches
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CHROMOSOME-LEVEL GENOME ASSEMBLY AND CAVE ADAPTATION
MECHANISM ANALYSIS OF ODONTAMBLYOPUS LACEPEDII

XU An, LIU Yan-Tao, HUANG Kun, YU Jing, YANG Yi-Jing, ZHU Deng-Hui, LI Feng-Hui, LIU Jing, GONG Li,
LIU Li-Qin and LU Zhen-Ming

(National Engineering Laboratory of Marine Germplasm Resources Exploration and Utilization, College of Marine Science and
Technology College, Zhejiang Ocean University, Zhoushan 316022, China)

Abstract: The subfamily Amblyopinae of fish is one of the few marine bony fish that possess amphibious characteris-
tics, primarily inhabiting intertidal mudflats. Compared with other amphibious fish with strong terrestrial capabilities,
this group adopts a more passive terrestrial adaptation strategy, avoiding common terrestrial challenges by residing in
mudflat burrows. However, the genetic mechanisms underlying its adaptation to mudflat burrowing remain unclear at
present. This study conducted chromosome-level genome assembly and annotation of the Odontamblyopus lacepedii, a
species of the subfamily Amblyopinae, using multi-platform sequencing data. Combined with comparative genomics
analysis, it explored the phylogenetic relationships of the subfamily Amblyopinae and the molecular mechanisms
underlying their adaptation to intertidal burrowing life. The results indicated that the genome size of O. lacepedii was
963.28 Mb, anchored to 23 chromosomes, with a total of 23558 protein-coding genes annotated. Phylogenetic analysis
indicates that the subfamily Amblyopinae does not form an independent monophyletic group but is nested within the
subfamily Oxudercinae, supporting a paraphyletic relationship and justifying the taxonomic viewpoint to merge the two
groups. In comparison with four Oxudercinae species and seven additional outgroup identified 24 expanded and 243
contracted gene families, along with 163 positively selected genes in the Amblyopinae lineage. These genes were
mainly enriched in signaling pathways related to olfactory perception, angiogenesis, and lipid/carbohydrate metabolism,
which associated with their adaptation to the dark, hypoxic, and nutrient-poor cave environment in the mudflat. In addi-
tion, we identified 552 relaxation selection genes, a considerable portion of which are related to vision, pigmentation,
and circadian rhythms, suggesting their role in the degeneration of traits such as visual degeneration, weakened body
coloration, and loss of circadian rhythms in Amblyopinae. This study provides new insights into the environmental
adaptation and key trait evolution mechanisms of the Amblyopinae and other intertidal burrowing fish.

Key words: Genome assembly; Comparative genomics; Cave adaptation; Odontamblyopus lacepedii
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