Supplementary Method

Method S1. The whole-exome-based single nucleotide polymorphisms (SNPs)
phylogenetic analyses

We collected blood samples from the study participants, prepared PBMC, and froze the
samples at -800C before the samples were extracted. The genomic DNA was extracted from
PBMC using a modified salting-out extraction (1). Genomic DNA was quantified and qualified
via nanodrop® (Thermofisher Scientific) and electrophoresis, 0.8% of agarose gel with a 1 kb
ladder. After that, genomic DNA was sent to Illumina whole-exome sequencing in Macrogen
(South Korea). The standard Illumina protocols and Illumina paired-end adapters were used
for library preparation from the fragment genomic DNA. Sequencing libraries were constructed
with 300 - 400 bp insert length and library preparation using SureSelect VV7-post. WES was
performed using the Illumina Novaseq platform with a standard 150 bp paired-end read. Mean
target coverage of 100X for all samples.

The raw sequence of each sample was checked for quality using FASTQC version
0.11.9 (2). Then cut the adapter from the read using Cutadapt software (3). After that, we used

the CLC genomic workbench 20.0 (QIAGEN) (www.giagenbioinformatics.com) for variant

calling. The workflow of this pipeline mapped the raw reads of each sample with the human
reference genome (GRCh37 or hgl9). The default parameter setting included the minimum
read length of 20, minimum coverage of 10, minimum count of 2, minimum frequency (%) of
5, and pass base quality filter.

Phylogenetic analyses were performed on two sets of single nucleotide polymorphisms
(SNPs) detected in a set of the 681 genes involved in human gut microbiota (4-8) of the study
participants and a subset of specific 340 immune genes within the 681 genes. The two multi-

sample VCF files of both gene sets were converted to FASTA format files of multiple


http://www.qiagenbioinformatics.com/

sequences alignment (MSA) using VCF-kit (9). For the phylogenetic construction, the best-fit
nucleotide substitution model finding, and the maximum likelihood tree estimation were
performed on both MSA files using 1Q-TREE2 (10-12). IQ-TREE2 was programmed to write
bootstrap trees with branch lengths and perform ultrafast bootstrap to generate 1,000 bootstrap
trees. The resulted phylogenetic trees were, then, visualized using FigTree V1.4.4

(http://tree.bio.ed.ac.uk/software/figtree/).
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