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de novo Genome analysis of Polar organisms
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SUMMARY

(9 & 2 o B

[. Title : de novo Genome analysis of Polar organisms
II. Purpose and Necessity of R&D
- polar organisms evolve into various forms to adapt to the polar environment
- this is related to the function of genes involed in morphogenesis
- research on the evolution of organisms through the analysis of the structure
and functional evolution of these genes
- it is possible to develop a variety of commercially valuable resources by
finding the causes that contribute to survive even at the very low temperature
Il. Contents and Extent of R&D
1. de novo genome sequencing
- scaly rockcod
- southern elephant seal
2. genome assembly with chromosome level
- scaly rockcod
- southern elephant seal
IV. R&D Results
1. de novo genome sequencing
- scaly rockcod : 70Gb
- southern elephant seal : 240Gb
2. genome assembly with chromosome level
- scaly rockcod : 23 chromosomes and 24,524 genes
V. Application Plans of R&D Results
- by securing genomic information, it lays the foundation for adaptation and
evolution research of polar organisms
- provides basic genome information for securing useful genetic resources from
polar organisms
- provides gene information for securing the technology for introducing
transformation into aquatic organisms and crops of core genes for polar
adaptation

- provision of information to present the scientific basis for evolution
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2273 total RNAZ o] 83o] RNAseqe & g
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T st 70Ge] Raw Datas A4k 3 (% 1)

¥ 1. ABAFE scaly rockcode] DNA Raw data

Library type Number of cells

TR AE A

g o] F(scaly rockcod)e] Genomic DNA # 3

Ne AE S

| el frdz ArE 3] 913k 4 3#A (annotation)S 913 total RNAE F=

B ¥ scaly rockcod gDNAZE Pachio sequelg o] &3to] F=Fo]F F-# 4|2 70X

Number of reads

PacBio

Total read bases (bp)

+ 6,258,640

(2). F= =78 Axe FHA A=
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¥ 5. A2kEl DNA Raw data

77,938,427 833

gto] 10x Genomics Chromium technology

Number of Reads Total Read Bases
Genome 1,606,582,076 242 ,593,6893,476
Transcriptome 80,958,400 19,430,016,000




Y. FA o5 FAA REAE TF
(1) $=o]F(scaly rockcod)e] &4z Z#
- A2kE DNA A9 dolgE o]839] cluster systemS ©]83to] falcon—unzip

assembler® 4 =H& 3 3 (% 2)

=]

2. Y= o]F(scaly rockcod) §#4A %=¢ Az}

Assembly Contigs
MNumber 1,482
Total size of assembly (bp) 944 447 341
Longest contig (bp) 17,998,618
IN50 centigs length (bp) 1,726,674
Number of scaffolds > 9 Mhb 4

- 299 A4 A EE BUSCO 48 5319 core 442 coverage &4 &Held)

¥ 3. FAA FHIAE HIE 93+ Benchmarking Universal Single-Copy Orthologs

(BUSCO) 4]

Actinopterygii_odbl0 Number Percentage (%)
Complete BUSCOs (C) 3,291 90.4
Complete and single-copy BUSCOs (5) 3,222 88.5
Complete and duplicated BUSCOs (D) 69 1.9
Fragmented BUSCO:s (F) 96 2.6
Missing BUSCOs (M) 253 7.0
Total BUSCO groups searched 3,640
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- 29" A9 RNA isoseq M, frAF o7& @l Ao

annotation ¥4 43 (% 4)

4, F=o] F(scaly rockcod)e] &=} el Ax}

=2

Annotation database Annotated number Percentage (%)
No. Genes 24 525
nr Annotation 23,016 93.8

(2) &5 278 Hxe FAA =1

- 3= 378 si3Ee] DNA AEL 7|9to & Supernova assemblerZ o] 8-3to] 24 Gbe

Assembly Supernova 2.0
Number of scaffolds 1115
Total size of scaffolds 2,417,339,903

Longest scaffolds 111,625,095
N50 scaffolds length 54,232 831
Number of scaffolds =10M 5

Gap (%) 0.65
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- FAA HE 7|9ro & Transcposable elements ¥4 438 (& 7)

¥ 7.3 378 sl %9 Transcposable elements ¥4 A3}
Number Percentage
of Elements Leveth (bp) of Sequencf{”ol

SINEs: 888,301 148,028,385 6.06
MIRs 254,250 35,222,085 144
LINEs: 1,624,363 540,626,278 2212
LINEL 1,473,069 508,962,965 20.83
LINE2 150,067 31,135,376 1.27
L3/CR1 634 81,165 0.00

LTR elements: 268,713 74,825 384 3.06
ERVL 81,307 29,432,080 1.20
ERVL-MaLRs 134,246 29,421,479 1.20
ERV _classl 52,451 15,768,764 0.65
ERV classIT 370 158,839 0.01
DNA elements: 261,769 44 140,597 1.51
hAT-Charlie 146,299 24,083,632 0.99
TcMar-Tigger 43,576 10,220,361 042
Unclassified: 20,630 5,747 808 0.24
Total interspersed repeats: 513,368,452 33.28
Small RNA: 637,161 113,111,897 4.63
Satellites: 1867 85,913 0.00
Simple repeats: 018,437 26,612,557 1.00
Low complexity: 49,311 5,218,008 0.21

L S 35, L YRR, ORI SO, iv.. IS AR

- 285 FAAZS o] 839 maker pipelines =3 %2} annotation 4]

£ 8 dFmrlY AR A4 Fe Assk A5 A

Annotation Database Annotated Number Percentage (%o)
No. of genes 20,457
nr annotation 19,901 97.3
GO annotation 3109 15.2
KEGG annotation 11,501 56.2
KOG annotation 15,498 75.8
Pfam annotation 16,733 51.8
Swissprot annotation 19,653 96.1
TrEMBL annotation 17,600 86.0
Count Length Sum (bp)
Exon 168,375 30,497,777
CDs 167,919 28,718,340
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