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Try it out!
1. Wouldn’t it be cool if we could “google" in sequence archives? Main features of MetaGraph
ENAS O/ » Large-scale indexing of sequences

European Nucleotide Archive

10K » Python API for querying MetaGraph in server mode
3’:’ S Go gle » Encoding k-mer abundances and k-mer coordinates in input

GENOME 10K H H
» Sequence alignment against very large annotated graphs
g“?%%%ae,”phenome = SRA AAAGTTGTGTAGTGCGATCGGTGGATGC... ¢ @
am‘w NCBI
EN R \ Google Search I'm Feeling Lucky 5. Indexed data sets
- - 13
10 Dataset
UHGG (catalog)
UHGG (all)
Metazoa Tara Oceans (genomes)
. Tara Oceans (assemblies)
2. Compressed and lossless k-mer set representation o Refien (55 ta1D)
GTEx
— — Annotated de Bruijn graph S TCGA
s ——r o ersen b e
—_— CGTHGTAHT}\C ACA [ T
ACGC e /_ = w s Motazo W0k D @ SRA-Microbe
CGTAC 4 ) SRA—Me(aIGut
- 2 Rssceallod-for 5 101 ® Zid S s
ii'éixz N i: ACG \B—E—— 5 % SRA-Human
ACGTAC 5 Qo %? SRA-Metazoa (Mouse)
ACG a £ ° N % SRA-Metazoa (head10k)
£ £ Compressed representation e o UHGG (all) SRA-Metazoa *
= g g EETTIIY
o g % A o000l 10 ® e Graph (GB) Total (GB)
2 2 Jom o Buwedds ® 1w 100
g = S coo0: ®ingstora
- f G i acpa) | §= g i
2 g 3cc Foooooi 500 500
1 g £ ? £ o 1 109 GTEXgn rcea 2000 2000
>smp_m- ®
ACCRARCA — 5 A 1111 1010 1011 1012 1013 1014 1015 5000 5000
ACGCACA °
CGCAC S Input size (bases)
Applications
ompm - O . searn
Al = — e — =
ACGCGA L L] VetaGrapn  Ciaapl Data set Tbp Input (gz) # k-mers #labels  Index size Ratio
UHGG (all) 0.71 206.0 GB 33.0-10° 286,997 27.3 GB 7.6x
. . . . . Tara Oceans with coord. @‘, 0.06 17.9 GB 26.5-10° 34,815 14.6 GB 1.2x
3. Search via k-mer matching or alignment with sub-k seeding Tara Oceans (assemblies) € 036  1068GB  119.4-10° 318,205,057  124.1GB 0.9x
) : RefSeq with coord. 1.70 502.4 GB 626.2-10° 85,375 508.9 GB 1.0x
>query N k-mer matching [ pa— alignment to graph
ACGCGAT [CGT | GTA |~ TAC HACA [CGT [ +| GTA[ [ TAC | *ACA} Kingsford with counts 8.0 29TB 3.9-10° 2,652 20.9 GB 138 x
g /a Y, CCa0EEE 7 N\ CCER asteen GTEx 70.0 400 TB 1.1-10° 9,759 84GB  4,742x
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SRA-Fungi & 160.2 80.0TB  129.7-10° 121,900  108.1GB  740x
SRA-Plants %f&, 1,109.2 5759 TB 923.4-10° 531,736  1,844.1 GB 312x
SRA-Human T 7254 345.7 TB 343.9 -10° 436,502  3,402.1 GB 102 %
4. Representing non-binary attributes of k-mers SRA-Metazoa (Mouse) 3 1466 613TB  50.2-10° 57,938  2916GB 210
SRA-Metazoa (10k) 33.4 16.5 TB 2933 -10° 10,000 192.7 GB 86x
A. General scheme for multiple columns SRA-Metazoa* 1,856.8 9253 TB  2749.8 - 10° 797,883  8,858.8 GB 104 x
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Delta compression for k-mer positions
. N —— P MetaGraph: Search DNA Sequences
/ \ / ’ o : . : In [1]: | from metagraph.client import GraphClient
A. Enumeration of k-mers | B. Invertible sparsification of coordinate annotation (sets), single column
SRV = “metagraph.ethz.ch”
ACTAGCTAGCTAG L(v), L*(v) € 2V« Annotations are sets (12} B ent(SRY, DORT, api pather /metasub)
ACT AGC E ‘;,_mw -0 o g2 = GraphClient(SRV, PORT, api_path="/refseq”)
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TAG 10:CTA i o = In [2]: [query = “GGCTAACTACGTGCCAGCAGCCGCGOTARTAC
/ :AGC ; TAG gl.search(query, align=True)
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oc Out [2]: sample sequence score Search results
:CTA coordinates in the set 0 SRR2201245  GGCTAACTACGTGCCAGCAGCCGCGGTAATAC 6 Sou et
TAG 1 ERRI732568  GGCTAACTACGTGCCAGCAGCCGCGGTAATAC 64

LP(v) = (L(v) ® 1) AL(vsuee)

stores original annotation) | 2 ERR84709  GGCTAACTACGTGCGAGCAGCCGCGGTAATAG 64
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