
Table S1. Primer sequence 
Gene Primer sequence 5'-3' 
NR2B F: CATTGGCACGAGGTTTCGAC 

R: TCTGACCTGCCCTTGGTACT 
CaMKⅡ F: AGGCTGACGCATCTCATTGTATTC 

R: GCCAACCCAAAGTCTGCTAGTTT 
CREB F: ATTCCTCACAAGACGAACCAACTG 

R: TGACCTGCCAACTGTAATCCACTA 
ND1 F: AAGCAAGAAGCAAACCAAACCATTC 

R: TTGTTAGGAAGACTTCGGAGTGTTG 
COX2 F: CGAGTAGTTATTACAGCAGCAGAT 

R: CTGAACATTGACCGTAGAATAATCC 
CYTB F: CTCCCGCTCATATTCAGCCAGA 

R: GCAACGGAAGCAACAAGAGCAA 
ATP6 F: CCTCAAGGAACTCCACCTGTCTT 

R: TAGCAGCTAATCGAACAGCAAGTG 
FOSLN F: CGCCTCGACCAGACCAATATGC 

R: CCTTGTGTGTTGCCAGCAGAAATTC 
FOXO F: CGACGCAGAGCCAACACCAT 

R: CAGGTTCTCATTCAAGGACGAGGAG 
SERCA F: CGCTATTCCAGACCCCAAGG 

R: TCAGCCATCTGGGTACGGAT 
PKA F: CGTAAGAGTAAGGAGCTGGTGGT 

R: GGTTGGAGGAGGAGAGTTTAGGG 
β-actin F: CGAAACCTTCAACACTCCCG 

R: GATAGCGTGAGGAAGGGCATA 
Note: NR2B: N-methyl-D-aspartate receptor 2B. CaMKⅡ: calcium ion activation of calmodulin-
dependent kinase II. CREB: cyclic AMP-responsive element-binding protein. ND1: NADH-ubiquinone 
oxidoreductase chain 1. COX2: cytochrome c oxidase subunit 2. CYTB: cytochrome b. ATP6: ATP 
synthase F0 subunit 6. FOSLN: AP-1 trancription factor subunit. FOXO: forkhead box protein O. 
SERCA: calcium-transporting ATPase sarcoplasmic/endoplasmic reticulum type. PKA: cAMP-
dependent protein kinase catalytic subunit 1. 



 
Figure S1. Relative expression of differential genes by transcriptome sequencing and qRT-PCR in the 
thoracic ganglion. The left Y axis represents the gene relative expression levels of qRT-PCR genes, and 
the right Y axis represents the gene relative expression levels of transcriptome. Positive value indicates 
a significant increase. Negative value indicates a significant decrease. Data are presented as the mean ± 
SD (n = 3). 



 



Figure S2. Transcriptome analysis of thoracic ganglia in male Portunus trituberculatus exhibiting strong 
and weak aggressiveness. (n = 3) (A) Volcano plot showing gene expression differences between strong 
and weak aggression. Red indicates significantly upregulated genes, blue indicates significantly 
downregulated genes, and gray indicates non-significant differences. (B) PCA analysis of the samples. 
(C) GO functional annotation of differentially expressed genes (DEGs). The y-axis shows GO secondary 
classification terms, while the x-axis displays the number of genes/transcripts mapped to these 
classifications. (D) KEGG Pathway enrichment analysis of DEGs. The y-axis shows pathway names, 
and the x-axis represents the rich factor (the ratio of enriched genes to annotated genes in the background). 
A higher rich factor indicates greater enrichment. The top 20 enrichment results with P-adjust <1 are 
displayed. 

 
Figure S3. GO enrichment analysis of differentially expressed genes. 



 
Figure S4. Metabolomic differences in the thoracic ganglia of male Portunus trituberculatus with varying 
levels of aggressiveness. (n = 6) (A) PLS-DA score plot. The horizontal axis represents the variance 
explained by the first principal component, while the vertical axis represents that of the second 
component. Greater separation indicates more significant classification. (B) PLS-DA model validation. 
The horizontal axis represents permutation retention, while the vertical axis shows R2 (red circles) and 
Q2 (blue triangles) values. Dashed lines represent regression lines for R2 and Q2. The model was validated 
with 200 random permutations. (C) KEGG pathway differential abundance score plot. The horizontal 
axis shows the differential abundance score, while the vertical axis lists KEGG pathways. A DA score of 
“1” indicates an uptrend in all annotated metabolites, and “-1” indicates a downtrend. Line length 
represents the absolute DA score. Dot size corresponds to the number of annotated differential 
metabolites, with larger dots indicating more metabolites. 



 



Figure S5. Integrated analysis of transcriptomics and metabolomics results. (A) O2PLS analysis results. 
Point shapes represent different sample groups, and point colors represent different omics samples. The 
horizontal and vertical axes show combined scores from metabolomics and transcriptomics, with “t” 
denoting transcriptomics scores and “u” representing metabolomics scores. R2X reflects the proportion 
of variation in the X matrix related to modeling (joint and orthogonal variation) relative to the total X 
matrix variation. Similarly, R2Y reflects the proportion of variation in the Y matrix related to modeling 
relative to the total Y matrix variation. Higher R2X and R2Y values indicate better model association. (B) 
Venn diagram of KEGG pathway enrichment. (C) KEGG annotation statistics. The horizontal axis shows 
the number of genes or metabolites in each pathway, while the vertical axis lists the top 20 KEGG-
annotated pathways for differential genes and metabolites. Blue bars represent the number of genes, red 
bars represent the number of metabolites, and yellow, green, and purple bars indicate the primary 
classification names of the enriched pathways. (D) KEGG pathway enrichment plot. The horizontal axis 
lists the top 20 pathways enriched by differential genes and metabolites, with yellow representing gene 
enrichment and blue representing metabolite annotation. The vertical axis shows the negative logarithm 
(base 10) of the enrichment significance (P-value). Smaller p-values indicate higher statistical 
significance, with P <0.05 generally considered significant for pathway enrichment. 


