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Introduction

POV: you have a favorite sequence

Plastique PET
(Polyethylene terephthalate) |\ J

» Wow, a PETasell
» Has this already been described?
» s it found somewhere else? Where?
» | want to find other PETases!
»2oJ g e



Introduction

Let's BLAST the PETase

Basic Local Alignment Search Tool
Mon, 21 Jul 2025

BLAST finds regions of similarity between biological sequences. The 'l.. Here are a few highlights in our latest BLAST+ release:

progrem compares nucleotde of protein sequences 1o sequence W

databases and calculates the satistical significance. Leammoe 18| Downioad BLASTs 2170 now 8 ora BLAST pew.
Web BLAST

" sparinze CECT 9025 DA chromosome 1 conylete sequence 11wl 0% 00 S2em 02 APGASNL

it sparinze s10 3.5 chomgsome 1 conplete sequence

select all 50 sequences selected GenBank  Graphics Distance tree of results  MSA Viewer
escrpton centicnane | % To Query PO pcs Lon
T SUEMIENATE  Sove Score Cover value | gent | A Accession
i 0enes 1618 1618 100% 00 10000% 3471064 CPOLgRG:
Vibrio gazogenes sirain PB1 chromosome 1, complete sequence. Vibriogazogenes 1416 1416 100% 00  9498% 3516273 CPOSISE
Vibrio gazogenes sirain DSM 21264 chicmosome 1, complete sequence Vibriogazogenes 1416 1416 100% 00  9498% 3516262 CPISIGADL
Vibio gazogenes ATCC 29988 DNA, chvomosome 1, complete sequence. Vibrio gazogenes 1416 1416 100% 00  9498% 3516247 AP248731

121 olmL 0% 00 S2ew 7% CRMGZES
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Introduction

Let's BLAST the PETase

Basic Local Alignment Search Tool
N Mon21 w20z
BLAST finds regions of similarity between biological sequences. The E| Here are  few highiights in our latest BLAST release:
program compares nucleotide or protein sequences to ssquence w
databases and calculates the statistical significance. Leammore |8 Download BLAST+2.17.0 now! DS
Web BLAST

select all 50 sequences selected GenBank  Graphics Distance tree of results  MSA Viewer

escrpton conticname | M ToW QU E P

T SUEMIENATE  Sove Score Cover value | gent | A Accession
f aenes stan ATC Mg gazooenes 1618 1618 100% 00 10000% 3471064 CPOIgAG:
Vibrio gazogenes sirain PB1 chromosome 1, complete sequence. Vibrio gazogenes 1416 1416 100% 00  9498% 3516273 CPOSSET.L
Vibrio gazogenes sirain DSM 21264 chicmosome 1, complete sequence Vibriogazogenes 1416 1416 100% 00  9498% 3516262 CPISIGADL
Vibio gazogenes ATCC 29988 DNA, chvomosome 1, complete sequence. Vibrio gazogenes 1416 1416 100% 00  9498% 3516247 AP248731
Vibrio Spartnae CECT 5026 DNA ehvomosome 1. conpiete sequence. b spa 121 1321 100% 00 9264 4003627 AP24S01
ot spartnae srain 3.6 chromosome 1. complete sequence Vbosooe 1321 1321 100% 00 S26M 3817659 CPOMG2GA

» Found 50 hits from a few different species
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Introduction

What is indexed in BLAST exactly?
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Non-redundant
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Random pieces of sequenced genomes

Every version of every sequence

Logan project



Introduction

What is indexed in BLAST exactly?

4/20

In BLAST nr/nt

Well-assembled genomes

Non-redundant

0.1%

Roland Faure

NOT in BLAST nr/nt

Random pieces of sequenced genomes

Every version of every sequence

99.9%

Logan project



Introduction

The biggest database: the SRA

SRA: All public sequencing reads, 80 PB of data

Planetary DNA/RNA sequencing L

,/} . i tr‘ :

“Library of Alexandria” for genetics
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Introduction

Let's BLAST against everything

> Let's align our sequence against all the reads of the SRA
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Introduction

Let's BLAST against everything

> Let's align our sequence against all the reads of the SRA

A thousand years later...
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» Doing this is the primary goal of the Logan project
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The Logan project

The Logan project: step 1

27 millions accessions, 50PB
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The Logan project

The Logan project: step 1

27 millions accessions, 50PB

!

For all accessions

Raw reads Contigs/Unitigs
ACAGCAGT ACAGCAGT
CAGTCGTA I CAGTCGTA I ACAGCAGTCGTATAA
CGTATAA CGTATAA
Logan i
C\Aﬁ 27 millions accessions, ~1PB

https://github.com/IndexThePlanet/Logan
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The Logan project

Let's BLAST against everything - second try

P Let's align our sequence against all the reads-of-the SRA
contigs of Logan
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Let's BLAST against everything - second try

P Let's align our sequence against all the reads-of-the SRA
contigs of Logan

» Doablel
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The Logan project

Let's BLAST against everything - second try

P Let's align our sequence against all the reads-of-the SRA
contigs of Logan

» Doable! If you have 10 000$
aws
SN—-="7

PUBLIC SECTOR

The Institut Pasteur is
creating a searchable
DNA database of all life
on Earth using AWS

<
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The Logan project

Finding new PETase in the SRA

Displayed

than previously known
PETase!!

\ PETase from SRR23008605
degrades plastic faster

turnp[g;' wveclor

© ok BV o
Time (h)
Logan: Planetary-Scale Genome Assembly Surveys Life’s Diversity, Chikhi et al., 2025
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The Logan project

Finding new PETase in the SRA

Displayed

than previously known
PETase!!

\ PETase from SRR23008605
degrades plastic faster

turnp[g;' wveclor

© ok BV o
Time (h)
Logan: Planetary-Scale Genome Assembly Surveys Life’s Diversity, Chikhi et al., 2025

P Let's try to browse for cheaper, shall we?
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Browsing Logan

Browsing Logan: strategy 1 - Logan-search.org

0 = Table @ Map E Plot  Q BLAST-lkealignment @ Help
kmviz v0.8.0 Bl

PUT ———— D kmer_coverage bioproject
text file session v v
SRR18278860 (SRA|OV) 0591 PRINAB14250 (SRAIOV)
Query sequence(s) enmsas7222 AV (-
ERR3497221 (SRAIOV) 0571 PRUEB34158 (SRAIOV)
5 minutes ERR6909055 (SRA|OV) 071 PRIEB47927 (SRAIOV)
SRR1296779 (SRAIOV) 0971 PRINA248394 (SRAIOV)
later SRR1206780 (SRAIOV) o571 PRINA24E304 (SRAIOV)
—_— SRR1296778 (SRAIOV) 0571 PRINA248394 (SRAIOV)
——— NOTIFIGATION ————

Email

Groups 3 ol . . ‘%

Threshold = 0.5 | &
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Browsing Logan

Let's BLAST against everything - third try

= Table @ Map [* Plot Q BLASTIike alignment @ Help

1} kmer_coverage bioproject biosample bioproject_title bioproject_description
v v v v v v

SRR7154899 (SRAIOV) 063 PRINA¢65688 (SRAIOV) SAMN09092028 (SRAIOV) Coastal salt marsh microbial c. Coastal salt marsh microbial c.

ERR1817120 (SRAJOV) 0295 PRUEB17713 (SRAJOV) SAMEA78796918 (SRAIOV) of b

» Found a hit in a coastal salt marsh microbial community!
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Let's BLAST against everything - third try

= Table @ Map [* Plot Q BLASTIike alignment @ Help
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v v v v v v
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» Wait, only two hits 177
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Browsing Logan

Let's BLAST against everything - third try

= Table @ Map [* Plot Q BLASTIike alignment @ Help

1} kmer_coverage bioproject biosample bioproject_title bioproject_description

v v v v v v
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» Found a hit in a coastal salt marsh microbial community!
» Wait, only two hits 177

> Relies on exact 31-mers matches — not very sensitive

11/20 Roland Faure Logan project



Browsing Logan

Let's BLAST against everything - third try

= Table @ Map [* Plot Q BLASTIike alignment @ Help

1} kmer_coverage bioproject biosample bioproject_title bioproject_description

v v v v v v
SRR7154899 (SRAIOV) 063 PRINA¢65688 (SRAIOV) SAMN09092028 (SRAIOV) Coastal salt marsh microbial c. Coastal salt marsh microbial c.
ERR1817120 (SRAJOV) 0295 PRUEB17713 (SRAJOV) SAMEA78796918 (SRAIOV) of b

» Found a hit in a coastal salt marsh microbial community!
» Wait, only two hits 177
> Relies on exact 31-mers matches — not very sensitive

» Logan: Planetary-Scale Genome Assembly Surveys Life's
Diversity - biorXiv
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Browsing Logan

Browsing Logan: strategy 2 - LexicMap

Article | Open access | Published: 10 September 2025
Efficient sequence alignment against millions of
prokaryotic genomes with LexicMap

Wei Shen B4, John A. Lees & Zamin Igbal B4
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Browsing Logan

Browsing Logan: strategy 2 - LexicMap

Article | Open access | Published: 10 September 2025
Efficient sequence alignment against millions of
prokaryotic genomes with LexicMap

Wei Shen B4, John A. Lees & Zamin Igbal B4

= Galaxy Test W= ?

# Lexicmap toolfor (Galary Version 0.6.1+gaiaxys) @ & - & brnw

Tool Parameters

Lexichap auery fite *

e

» Few hours of computation to return results

» Soon available on Galaxy (usegalaxy.org)
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Browsing Logan

Let's BLAST against everything - fourth try

» 200 results
» Detects sequences with > 70% similarity
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Browsing Logan

Let's BLAST against everything - fourth try

» 200 results
» Detects sequences with > 70% similarity
» PETase found e.g. in “Fermented Xuecai”

Source: chillerispbyxueci.substack.com
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Browsing Logan

Limits of LexicMap

> Relatively slow
» Still less sensitive than BLAST or DIAMOND...
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Browsing Logan

Browsing Logan: strategy 3 - protein search

> Let's focus only on the proteins (100x smaller)
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Browsing Logan

Browsing Logan: strategy 3 - protein search

> Let's focus only on the proteins (100x smaller)
» Detect proteins of Logan with Prodigal

» 100 billion proteins clustered in 3 billion clusters (accessible

online)
a Proteins Total Clustered
Logan 109.4 3.0
BaseData .9.5 -20
OMG I5‘3 ID.Z
Mnify Ie.s .a 6
BFD I2 2 I0.3
UniRef50 0.5 01
0 25 50 75 100 125 0 1 2
Proteins (billions) Proteins (billions)
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Browsing Logan

Browsing Logan: strategy 3 - protein search

16/20)

» With Protein Language Models, proteins can be transformed in
vectors

» We can build a search engine on vectors (just like Google)

Logan proteins Protein T
MRIKGFFITLIAIIFQ Language
MRIFGFFITLVAIIGQ Model . N
MSIYHMKVRTITGKDMTLQP
MTFFLYISPMISILIGFK

...... v

Vector database

Roland Faure Logan project



Browsing Logan

Let's look for the PETase

» One hour computation
» 300k results!
» Down to 20% amino-acid identity!

Query_10001 150 YHOIDEKE
Query_10002 98  QPEVD
Query 10003 95
Query_ 10004 130
Query 10005 151
Query_ 16086 99
Query 10007 99
Query 10008 136

GGAGAYNTLEGKDC
GGGVVVAEAADD
GGGLALMLAAQR
GGWTLLDFLGGP!
SQGGYGVFNAISEQ

213
176
149
198
212
148
174
202
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Browsing Logan

Soon available on Galaxy

» Soon on Galaxy (usegalaxy.org)

Galaxy

F 3 Y All Tools A2

Upioad [ Galaxy is an open source, web-based platform for data intensive biomedical research. If you are new to Galaxy start here
Discover Tools

or consult our help resources. You can install your own Galaxy by following the tutorial and choose from thousands of

oo searen tools x tools from the Tool Shed.
Get Data
Send Data What is Galaxy?
GALAXY Whatle ¢
Collection Operations COMMUNITY CONFERENCE 202
GENERAL TEXT TOOLS
Text Manipulation Clermont-Ferrand,
France b4
0 Filter and Sort June 22-24, 2026
pages | Join, Subtract and Group Followed by CoFest
Datamash l June 25-26, 2026

Watch on (£8YouTube

GENOMIC FILE MANIPULATION

Collaborate. Discover. Empower Data Science.

» Maybe also distributed and installable?? (a few TB of data)
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Browsing Logan

Limits of this index

» Only full proteins
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Browsing Logan

Limits of this index

» Only full proteins

» 90% proteins missing in the database because of the protein
calling

called protein
,~ ACGATGCTAGTGTACGATAGG —,

ACGATTCTAGTGTACGATGIG *i\ ,\-'f GIGTACGAT

/

\
<~ ACGATTCTAGTGTACGAT —

missed protein
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Browsing Logan

Take-home messages

> |t is possible to look for your sequence in the SRA
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Browsing Logan

Take-home messages

> |t is possible to look for your sequence in the SRA

> Already existing Logan-search.org, included in Logan preprint:
Logan: Planetary-Scale Genome Assembly Surveys Life'’s
Diversity

20/20] Roland Faure Logan project



Browsing Logan
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» Upcoming: more sensitive searches, online on Galaxy
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Browsing Logan

Take-home messages

> |t is possible to look for your sequence in the SRA

> Already existing Logan-search.org, included in Logan preprint:
Logan: Planetary-Scale Genome Assembly Surveys Life'’s
Diversity

» Upcoming: more sensitive searches, online on Galaxy

> We are looking for applications, contact us!
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Browsing Logan
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