Tables
Supplementary Table S$1: Differential abundance analysis between groups excluding genera present

in less than 10% of the samples.
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Supplemental Figure S1 (related to Figure 1). Mouse-adapted human microbiota induces more
consistent and reproducible colitis than directly transplanted human microbiota. A)
Demographics and cohort membership of human IBD donors. B-D) f-LCN2 time-course of (B) HM1
colonized WT and KO mice, (C) NIMM-g1 colonized WT mice, (D) IMM-g1 or IMM-g2 colonized KO
mice. E-F) Bar plot (E) and Box-and-whisker (F) plot of segment histology score for HM1 and HM2
colonized KO mice at day 28 post-colonization. G) Box-and-whisker plot of segment histology score for
KO mice at day 28 post-colonization. H) Box-and-whisker plot of segment histology score for IMM-g1
colonized KO mice at day 28 post-colonization from 4 independent experiments. Data shown are
representative of (B-D, H) or cumulative (E-G) from 2-4 independent experiments. n=7-9 (B-D), n=11-
15 (E-F), n=15-26 (G), n=5-8 (H) mice per group. Data are expressed as mean+SD (E) or geometric
mean + geometric SD (B-D). In box-and-whisker plots, box represents lower, median, and upper
quartiles; whiskers are min to max. Statistical significance calculated by Mann-Whitney test (B-D) or

unpaired t-test (E-H) with *p<0.05, **p<0.01, ***p<0.001.
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Supplemental Figure S2 (related to Figure 2). Recipient host environment influences
engraftment composition of human-microbiome associated mice. A) 16S Seq taxonomic bar plots
show top 8 most abundant genera in human and mouse-adapted FMT inputs and individual recipient
mouse feces at day 28 post-colonization. B) 16S Seq taxonomic bar plots show top 30 most abundant
genera in human and mouse-adapted FMT inputs and recipient mouse feces at day 28 post-
colonization. For mouse recipient groups, bar plots are average of 16S Seq data from n=7-18

mice/group.

Supplemental Figure S3 (related to Figure 3). Human microbiome restructuring with transplant
to GF mice is host inflammatory environment specific. A) PCoA of 16S Seq data for HM1, HM2,
and mouse-adapted FMT inputs and FMT recipient KO mouse groups. B) Shannon index at genus level
for FMT recipient WT and KO mouse groups. C) Shannon index at ASV and genus level for HM1 and

HM2 FMT inputs. D) Pearson correlation coefficient (r) within group for HM1->KO and HM2->KO
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recipient mouse groups quantifies variability of microbiota composition between mice in the same group

(microbiota engraftment consistency).

Supplemental Figure S4 (related to Figure 4). Mouse-adapted human IBD microbiota transfers
with higher efficiency than human fecal transplant. A-B) ASV level logio-normalized relative
abundance correlations comparing (A) HM1 input to NIMM-g1 input and (B) NIMM-g1 input to NIMM-g2
input. C) Pearson correlation coefficient (r) between HM1 input, NIMM-g1 input, and NIMM-g2 inputs at
the ASV level. D-E) ASV level logio-normalized relative abundance correlations comparing (D) HM1
input to IMM-g1 input and (E) IMM-g1 input to IMM-g2 input. F) Pearson correlation coefficient (r)
between HM1 input, IMM-g1 input, and IMM-g2 inputs at the ASV level. G) Pearson correlation

coefficient (r) between WT recipient and KO recipient groups at the ASV level.
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Supplemental Figure S5 (related to Figure 5). Transfer efficiency varies between taxa. A-C)
Analysis of published 16S Seq data from Lundberg et al.** (A) Experimental design. Feces from a
single healthy human donor were transplanted to GF adult WT mice (Parent, P) in a gnotobiotic
isolator. HMA WT mice were bred in-isolator to generate F1 pups. B) ASV level logic-normalized
relative abundance correlations for FMT input and recipient mice. For F1 pups, the input was natural
colonization by vertical transmission in-isolator from Parent (P). C) Transfer efficiency quantified by
Pearson correlation coefficient (r) between FMT input and recipient mouse groups at the ASV level. D)
Experimental design. Pooled feces from 3 humans with active IBD (3 CD, HM2) were transplanted to
colitis-susceptible /I-10" (KO) GF recipient mice in a gnotobiotic isolator. E) ASV level logio-normalized
relative abundance correlations for HM2 input and HM2->KO recipient mice. F) Table comparing

percentage shared OTU between input and recipient group at the ASV, Genus, and Phylum level.
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Supplemental Figure S6 (related to Figure 6). Inflamed mouse-adapted microbiome more rapidly
induces severe colitis than non-inflamed mouse adapted microbiome. A-C) f-LCN2 level of IMM-
g1->KO and NIMM-g1->KO mice at (A) day 14, (B) time-course from day 0 to day 14, and (C) day 28
post-colonization. D) 16S Seq taxonomic bar plots show top 30 most abundant genera in human and
mouse-adapted FMT inputs and recipient mouse feces at day 28 post-colonization. E-G) log1o-
normalized relative abundance of (E) Blautia, (F) Lachnospiraceae NK4A136 group, (G) R gnavus
group, (H) Hungatella in NIMM-g1->KO vs NIMM-g1->WT mice. For mouse recipient groups, barplots
are average of 16S Seq data from n=7-18 mice/group. Data shown are cumulative (A) or representative
(B-C) of 2 independent experiments. n=15-16 (A), n=8-9 (B), n=7-8 (C) mice per group. Data are
expressed as geometric mean + geometric SD (A-C). Statistical significance calculated by Mann-

Whitney test (A-C) or unpaired t-test (E-H) with *p<0.05, **p<0.01, ***p<0.001.

Supplemental Information:

Supplemental File 1: RMarkdown notebook of R Code Analysis and Jupyter Notebook of Python Code

Analysis. Also publicly available at https://github.com/anhmoss/Mouse-Adaptation-of-Human-

Inflammatory-Bowel-Disease-Microbiota-Enhances-Colonization-Efficiency.
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Supplemental Experimental Procedures

Gene expression by qRT-PCR

Tissues were immediately placed in RNAprotect cell reagent to stabilize RNA. Total RNA extraction
from tissues (AllPrep PowerViral DNA/RNA Kit, Qiagen) and cDNA generation (iScript cDNA Synthesis
Kit, Bio-Rad) were performed according to the manufacturer’s protocols. Quantitative RT-PCR was
performed on cDNA in duplicate or triplicate with a QuantStudio3 machine (ThermoFisher) using iTag™
Universal SYBR Green Supermix (Bio-Rad). Target gene expression was quantified relative to internal
control b-actin and expressed using the comparative Ct method (22°"). gPCR primer sequences are:
Tnfa-F 5-ACCCTCACACTCAGATCATCTTCTC-3, Tnfa-R 5-TGAGATCCATGCCGTTGG-3'. Actb-F
5-AGCCATGTACGTAGCCATCCAG-3’; Actb-R 5-TGGCGTGAGGGAGAGCATAG-3’

Intestine histopathology scoring

Small bowel and colon tissue sections were fixed in 10% phosphate-buffered formalin. Fixed tissue was
paraffin-embedded, sectioned at 5um thickness, and stained with hematoxylin and eosin by the UNC
Center for Gastrointestinal Biology and Disease Histology Core. Histologic tissue inflammation was
quantified by blinded scoring as previously described on a scale of 0-4 for 5 tissue segments (terminal
ileum, cecum, proximal colon, distal colon, rectum)’. Total inflammatory score was the summation of
the 5 segments. Max segment score was the single highest score from the 5 segments.

Fecal lipocalin-2 quantification:

Fecal samples (10-30mg) were homogenized in PBS with 0.1% Tween 20 and incubated at 4°C
overnight, followed by centrifugation to pellet solid debris. Lipocalin-2 ELISA was performed on clear
fecal supernatant according to manufacturer’s instructions (DY 1857, R&D Systems)?.

Microbial and Statistical Analyses

16S rRNA amplicon (variable regions 3-4) PCR and sequencing were performed by the UNC

Microbiome Core. Sequencing was performed on an lllumina MiSeq platform. Sequencing outputs were
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converted to fastq format and demultiplexed using lllumina Bcl2Fastq 2.20.0. The resulting paired-end
reads were processed with the QIIME2 2022-2 wrapper for DADAZ2 including merging paired ends,
quality filtering, error correction, and chimera detection® *. Amplicon sequencing variants from DADA2
were assigned taxonomy with respect to the Silva databases, their sequences were aligned using

maFFT in QIIME2, and a phylogenetic tree was built with FastTree in QIIME2°".

Supplemental References:

1. Rath HC, Herfarth HH, lkeda JS, Grenther WB, Hamm TE, Jr., Balish E, et al. Normal luminal
bacteria, especially Bacteroides species, mediate chronic colitis, gastritis, and arthritis in HLA-
B27/human beta2 microglobulin transgenic rats. J Clin Invest. 1996;98(4):945-53.

2. Chassaing B, Srinivasan G, Delgado MA, Young AN, Gewirtz AT, Vijay-Kumar M. Fecal
Lipocalin 2, a Sensitive and Broadly Dynamic Non-Invasive Biomarker for Intestinal Inflammation. PLoS
One. 2012;7(9):e44328.
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F|gure S1, related to Figure 1
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Figure S2, related to Figure 2
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Figure S3, related to Figure 3
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Figure S4, related to Figure 4
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Figure S5, related to Figure 5
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d__Bacteria;p__Firmicutes;c__Clostridia;o__Monoglobales;f__Monoglobaceae;g__Monoglobus
d__Bacteria;p__Actinobacteriota;c__Coriobacteriia;o__Coriobacteriales;f__Eggerthellaceae;g__Eggerthella
d__Bacteria;p__Firmicutes;c__Bacilli;o__Erysipelotrichales;f__Erysipelotrichaceae;g__Dielma
d__Bacteria;p__Actinobacteriota;c__Coriobacteriia;o__Coriobacteriales;f__Coriobacteriaceae;g__Collinsella
d__Bacteria;p__Proteobacteria;c__Gammaproteobacteria;o__Burkholderiales;f__Sutterellaceae;g__Parasutterella
d__Bacteria;p__Firmicutes;c__Clostridia;o__Oscillospirales;f__Ruminococcaceae;g__Incertae_Sedis
d__Bacteria;p__Actinobacteriota;c__Actinobacteria;o__Bifidobacteriales;f__Bifidobacteriaceae;g__Bifidobacterium
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