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The development of computational pipeline for species discovery and diversity
analysis of fishes detected from environmental water DNA

SATO, Yukuto
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The computational pipeline was developed to comprehensively identify the
animal and/or fish species based on DNA analysis of environmental water samples from sea, river,
etc. The pipeline conducts animal metabarcoding analysis using partial mitochondrial 12S rRNA gene
(170 bp) amplified from fish- and animal-related water suspensions, in which the quality filtering
and the Blast-based species assignment of more than ten million sequences were automated. In
addition, the pipeline enables LOD score-based evaluation of species assignment results and
automatic generation of molecular phylogenetic trees that would be useful for analysis of ecological

diversity and discovery of new species.
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F03-Nzaki-1701-PS55_S51.Univ

Phylogenetic tree of species from the F03-Nzaki-1701-PS55 S51.Univ

Species 0% Total read # BoL Gbif MitoFish NCBI Newick Representative sequd
\Oreochromis niloticus FANTASET 1781 BoL. Mi [CACCGCGGTTATACG
‘red tilapia’ [hDZAXALFLRADHE 1030 |BoL. [CACCGCGGTTATACG
hDAXALFLREDIE 322 Bl |CACCGCGGTTATACG
\Ophiocara porocephala | XEF1E 288 [BoL. CGGTTATACG
|Bos javanicus A 226 [BoL. [CACCGCGGTCATACG
hIRXA 1129 5 ICACCGCGGTTATACG
|Scarus FHISA 90 [Fishbase |Bol ICACCGCGGTTATACG
Homo sapiens 9 Fishbase [Bol ACCGCGGTCACACG
Thunnus alalunga 65 Fishbase [BoL CACCGCGGTTATACG
hunnus albacares 79 [Fishbase [BoL CACCGCGGTTATACG
s taurus 1 Fishbase [Bol CACCGCGGTCATACG
ntex 54 s CACCGCGGTTATACG
discus sine; 1 i Bol CACCGCGGTTATACA
Poedi iculate 38 Fishbase [Bol. ICACCGCGGTTATACG
[ ma picts 26 [Bol. [CACCGCGGTTATACG
Back to list

F04-MachiMain-1701-KAPA60_S4.Univ
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jes from the FO4-Machi

31 Newick Representat]

ins Map [MitoFish INCBI [Tre _|CACCGCGGT

[Mus musculus domestic Fish [Map [MitoFish [NCBI [Tre _|CACCGCGGT
i AV 7 33 [Fishbase |BoL [Map [MitoFish INCBI [Tre ICACCGCGGT

i fus brunneus OKINAWA 7 %32 /#) ERILRE O 26 [Fishbase [BoL [Map |MitoFish INCBI [Tre |c/

\Homo sapiens EF 28 [Fishbase |BoL [Map |MitoFish NCBI [Tre |CACCGCGGT
\Gallinula chloropus 159 17 [Fishbase [BoL lcacceeeet
|Canis lupus formilieris_ 23 i Fishbase [Bol, [Mz [CACCGCGGT
FFxXs 13 [Fishbase |Bol. |Map [MitoFish lcaccece61

|Zosterops ervthropleurus FaverAioo 10 [Fishbase BoL. [Map [MitoFish lcacceeaet

Back to list

F04-MachiMain-1701-PS55_S52.Univ

ic tree of species from the F04-MachiMain-1701-PS55 S52.Univ

Spex BoL Gbif MitoFish Representat]
5 204 base [MitoF:

|Rhinogobius brunneus OKINAWA [7 %35 /) ERIL. 5 [Fishbase [Bol. [Map [MitoFist CACCGCGGT

\Gallinula chloropus >3 135 |Fishbase |Bol [Map |Mit CACCGCGGT

\nguilla marmorata [Fishbase [Bol. [Map [MitoFish

|Homo sapiens [Fishbase [BoL [Map |MitoFist CACCGCGGT

3. MiFish

FishBase

LOD score 2nd hit

LOD

tsv

"B L]
MiSeq OSEIDS > TEASITEU— K 2,192,340 1,279,571 248,620 273,416
EABTHEENTSEE (A) 74 160 15 8
HEE (A) DS5YITFL>ANG S 68 112 13 7
MiSeq THEENIHR (—EI7%U L) | 61(90%) | 96 (86%) 13 (100%) 7 (100%)
FAKIBOSH (m?) 7,500 700 230 35.6
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Analytical pipeline for DNA
sequences amplified by MiFish primers.
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