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2.1 SMRT JNFHIEST
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(124.33 Gb), £k )¥ 5155 58 868 917 5%
subreads (119.78 Gb), subreads 9K & Hl N50 43
1k 2 035 F1 2 386 bp (% 1), K IE 5 i 3k15
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Tab.1 Sequence type statistics of
full-length transcriptome of P. sutchi

o K bp KB /bp KB /bp
min average max
length length length

ESd)

total
type

no.

N50/bp

polymerase reads 1487336 51 83592 344074 162901

subreads 58868917 51 2035 246491 2386

CCs 1005955 61 2271 14729 2591

FLNC (#Ploy A)

FLNC (includes ployA) 667973 50 2057 8558 2359

2.2 FLNC RIEFEE R F AL 3t

i FH 25 IG5 1 i — A 4 5% A1 B4 X b ik
667 973 I FLNC Jy 971 1E, 33t 665 832 4~
FLNC # & 1E . 228 281 NEKIE G 7 i = L+
¥ IEHT (% 2). ] GMAP ¥ FLNC 5 75 [K [ 17
fir 22 F A JEAT X, B4 3k18 614 078 %
(91.93%) FLNC A] H T3 K Fl isoform B (36 3)
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M4 B 45 FLNC J¥ 94 S % 5L N 4 L X7
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i — 2 55 955 TG IR NG i 14 2 %5 e IR 24 3 e 1) S5 1R
BESEARGAT IO, 5 oK, FRIRIRE i 4 K 5%
SRALIN Y 25 E 3 19 835 N ARARTE R R R, Xt
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Fig.1 Distribution of CCS and FLNC sequence length in the full-length transcriptome of striped P. sutchi

The X-axis indicates the length range of the sequence, the value of 500 indicates the length of the sequence in the range of 1-500 bp, the value of 1 000

indicates the length in the range of 501-1 000 bp, and the subsequent values maintain the same rule; Y-axis values indicate the number of sequences. CCS

represents circular consensus sequencing and FLNC represents full-length non-concatemer sequences.

#2 RFHMEFATIELEE PID it
Tab.2 Global PID statistics before and after sequencing error correction
45 FLNCH/% T IERTPID V3448 % K IEJEPID “F-¥1H/%
groups FLNCs no. mean entire PID of precorr mean entire PID of postcorr
INTERZIERTIRG  only precorr mapped 27 40.03 —
NAERZIEfS 183 only postcorr mapped 508 — 82.44
KIERTPID A T IEJGPID  pre PID > post PID 91 840 97.73 95.49
K IERTPIDZ: T4 IEfGPID  pre PID = post PID 345 684 98.45 98.45
K IERTPID/N T#IEJGPID  pre PID < post PID 227773 97.86 98.44
B total 665 832 98.07 98.02
e —RIRRIME
Notes: “—” indicates no value.
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Tab.3 Statistical table of classification of reference genome comparison results

RS et
feature

REIEH AR L X ST
FLNCF 511 %/7% (5 Eb/%)
no. and proportion of alignment
precorr FLNC sequences

R IE J5 B E o 2R 2
FLNCFF 51 50/4% (5 /%)
no. and proportion of alignment
postcorr FLNC sequences

B IR IE T )5 R LX) 287
FLNCF 5150/ (15 /%)
no. and proportion of
alignment merge
FLNC sequences

TV B FE Y LA B2 B R4
FLNC that unmapped the reference genome within
the threshold range

B miPIDIY EL X B A 24
FLNC that the highest PID has multiple mapped
locations

REPIDI X AL E R A —A, H LR
PID<97%, H# 4 /RPID<95%

FLNC that the highest PID only one mapped
location, and the party PID <97% or entire PID <95%

HEPIDK X B XA —A, H LR
PID>97%, [Fli 42 /5PID>95%

FLNC that the highest PID only one mapped
location, and the party PID >97% and entire PID
>95%

2 649 (0.40) 2168 (0.32)
347 (0.05) 355 (0.05)
56 586 (8.47) 67 665 (10.13)

608 391 (91.08) 597 785 (89.49)

2141 (0.32)

322 (0.05)

51432 (7.70)

614 078 (91.93)
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Fig. 2 Gene ontology (GO) assignment of new genes of P. sutchi
The y-axis represents the GO term, and the x-axis shows the number of new genes with them.
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Fig.3 KEGG assignment of new genes of P. sutchi

The y-axis represents the KEGG pathway, and the x-axis shows the number of new genes with them.
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Fig. 4 KOG enrichment of new genes of P. sutchi

The y-axis represents the KOG categories, and the x-axis shows the number of new genes with them (the number on the right side of the column).
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Fig.5 Venn diagram for predicting IncRNA number (a), and the length density distribution of
IncRNA and mRNA (b) of P. sutchi
The x-axis represents the length of IncRNA and mRNA, and the y- axis represents the density of IncRNA and mRNA in Fig. b.
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Fig. 6 Gene ontology (GO) assignment of IncRNA -regulated mRNA of P. sutchi
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Full-length transcriptome analysis of Pangasius sutchi

HUAN Zhang ', LIDongyu’®, LIWeihao', GAO Jin°,
WANG Zhongduo ', PAN Zhi’>, DONG Zhongdian "*

(1. Key Laboratory of Aquaculture in South China Sea for Aquatic Economic Animal of Guangdong Higher Education Institutes,
Fisheries College, Guangdong Ocean University, Zhanjiang 524088, China,
2. Aquatic Technology Promotion Station of Beijing, Beijing 100176, China;
3. Key Laboratory of Utilization and Conservation for Tropical Marine Bioresources, Ministry of Education,
Hainan Tropical Ocean University, Sanya 572022,
4. Guangdong Provincial Key Laboratory of Aquatic Animal Disease Control and Healthy Culture,
Guangdong Ocean University, Zhanjiang 524088, China)

Abstract: Pangasius sutchi, a significant freshwater economic fish in Southeast Asia, is characterized by rapid
growth, ease of cultivation, rich nutritional content, and the absence of small intermuscular bones. First introduced
to China from Thailand in 1978, P. sutchi achieved a breakthrough in artificial breeding in 1997 and has since been
extensively promoted in Guangdong, Guangxi, and Hainan provinces. Current research on P. sutchi primarily
focused on breeding models, nutritional feed development, disease control, and fish product processing techno-
logy, with less emphasis on basic biology, particularly molecular biology. This study sequenced the full-length
transcriptome from brain, gills, heart, liver, spleen, head kidney, stomach, intestines, gonads, and muscles of
sexually matured P. sutchi using Single Molecule Real-Time (SMRT) sequencing on the PacBio Sequel platform
to elucidate the genetic basis and support molecular biology research. A total of 1 487 336 high-quality reads were
obtained, averaging 83 592 bp in length with an N50 of 162 901 bp. After self-correction, 1 005 955 CCS (Circu-
lar Consensus Sequence) were derived, and following filtration, 667 973 polyA-containing FLNC (full-length non-
concatenated) were identified, averaging 2 057 bp in length with an N50 of 2 359 bp. For gene and transcript
annotation, 614 078 (91.93%) FLNC were used, identifying 19 835 known genes and 9 348 novel genes. In addi-
tion, 50 311 ORF (open reading frame), 79 922 alternative splicing, 18 fusion genes, and 20 215 alternative poly-
adenylation sites were predicted. Of the 9 348 novel genes, 3 912, 2 385, 2 167, 81 and 1 520 were annotated in
NR (non-redundant protein sequences), GO (gene ontology), KEGG (Kyoto encyclopedia of genes and genomes),
KOG (eukaryotic orthologous groups) and SwissProt databases, respectively. GO enrichment analysis revealed that
1 309, 1 351, and 1 524 new genes were enriched in cellular process, cellular anatomical entities, and binding
terms, respectively. KEGG enrichment indicated that the new genes were primarily enriched in cellular processes
such as eukaryotes (106), signal transduction (276), folding, sorting and degradation (79), amino acid metabolism
(63), and endocrine system (197). 4 624 IncRNA were obtained in P. sutchi, regulating 32 283 target mRNA. GO
enrichment results showed that target mRNA were mainly enriched in cellular processes (12 084), cellular anatom-
ical entity (18 034) and binding (12 772). KEGG analysis indicated that the target mRNA were predominantly
enriched in the transport and catabolism pathway (1 437), signal transduction (4 165) pathway, folding, sorting and
degradation (643) pathway, carbohydrate metabolism (584) pathway and immune system (2 135). In this study, the
full-length transcriptome sequencing data analysis and functional annotation have enriched the genetic resources of
P. sutchi and provided a basis for further research on the biological characteristics and gene function of P. sutchi.
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