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BACKGROUND RESULT 1 - The improvement of HRGM
@® A large portion of human gut microbiota are un-isolated yet; Therefore, we B .
— 5 - 1. Isolated genome availability
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O  No isolated genome available (only MAGs) (n=4,521,83.5%)
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® Recently, metagenome-assembled genomes (MAGs) substantially increase 2. Phylum
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the phylogenetic diversity of uncultured taxa; However, it is biased for geo- o Bacteroidota ® Firmicutes @ om0l
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® In this study, we constructed comprehensive human gut microbiome genome ® Desufobacioia A @ Fimioues G @ \ [0l
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= 3. Improvement by KIJ set

® Asssembled from KlJ only (n=780,14.4%)
© Representative is assembled from the KIJ samples (536, 9.9%)
® Representative is assembled from UHGG (n=4,054, 74.9%)

4. 16S rRNA
® 16S rRNAregion is present (n=2,542, 47.0%)
O  16S rRNA region is absent (n=2,872, 53.0%)

5. Genome completeness

count

(WMS) sequencing samples from under-represented populations.

METHODS

® \We compiled fecal WMS sequencing of 90 Koreans (newly sequenced in this
study), 805 Japanese, and 110 Indian (Public dataset) (Figure A).

\
\

L Genomes with high completeness (MAX=100%)
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Genomes with low completeness (MIN=50.2%)

@ Forthe 90 Korean samples, we performed ultra-deep (25Gbp - 60Gbp, aver-
age 30Gbp) WMS sequencing. C
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® \We performed de-novo metagenomic assembly and species-level dereplica-
tion with UHGG genomes, and constructed Human Reference Gut Microbi- Wilconxon signed

ome (HRGM) with 5,414 prokaryotic species (Figure A). raqk(;?;t
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Redundancy SeresleelaT ® Ve obtained 780 novel species and improved the genome quality of 536 spe-
e | of genomes (zna) cies representatives (Figure B).
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Proteins @ Ve foundthat4,521 (83.5%) species are exclusively assembled from metag-
100% (103.7M) AIREL, enomic data (Figure B).
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70% (8.5M) ( : ® We observed significant improvement in classification proportion compared
50% (4.7M
Sl to the RefSeq-CG-based standard database and the UHGG-based data-
Protein catalog Genome catalog base, regardless of ethnicity (Figure C).
Intermediate data External data Provided data Process and tools ® Moreover, variance in classification rate across samples is reduced except
for the Cameroon cohort (Figure C).
RESULT 2 - Novel Bacteroidaceae are associated to RESULT 3 - Profiling of the cross-reactivity potiential
diet-related lifestyle of Asian = H
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@ Aioprevotela @) CAG617 @ UBA43H Prevotella genus and includes 30 genomes an-
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@ cucurienr @ parovits @ s Eotal’ged as Pre\;o’ijella copri. The P‘?\VIOte”c? copri ® \We screened human autoimmune disease (AID) related epitope sequences from
Bacteroides B Prevotella UBA6398 — . . . . . “ e .
vt ® t as tﬁen rep?[ore_ ads a sple(f[!es WFI' OWD IVers| the entire human gut microbiome level with HRGM, and identified genomes with
) Proviously assembled genome. @) Novel genome y in the westernized population (Figure D). many epitope-containing genes (ECGs) (Figure F).
® [Region 2] is in Bacteroides A genus, and 22 genomes are annotated as Bacte- ® \We found genomes with many ECGs are not randomly dispersed in the tree but
roides A plebeius (Figure D). enriched in specific clades (Figure J).

® Japanese B. plebeius have been reported to harbor a Porphyranase gene that | | ® \We identified taxa with higher epitope sequences (Figure G, H). Those taxa in-

transferred from marine microbe and contributed to the metabolism of agal carbo- clude Akkermansia, Prevotella, Rikenellaceae, which previously reported as
hydrates. human AlD-related taxa.
® We found Porphyranase and other carbohydrates metabolism-related functional ® Obesity and IBD were significantly more associated with high cross-reactivity

categories are enriched in the newly assembled Bacteroides A (Figure E). taxa, which suggest their potential role in inflammation.



