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Figure S1. Anti-OVA IgA nonspecifically bound on bacterial surfaces. (A) Fecal samples were collected from OTIl-CD3&™/~ mice at 4 wk of OVA treat-
ment, and bacterial cells were enriched with a single Percoll gradient procedure (20% versus 80%). The bacterial cells were stained for surface-bound OVA
and IgA (red histograms) or remained unstained (gray histograms). The numbers on histograms indicate the summary of geometric mean fluorescence inten-
sity with standard error from four independent experiments. (B) 100 mg OVA was orally given bolus to OTII->CD3e™/~ mice at 4 wk of OVA treatment or to
nontreated WT mice. The cecal contents were collected after 16 h of gavage and stained for anti-OVA-Alexa488 and DAPI. Representative images of three
independent experiments are shown. Scale bars, 10 um. (C) Immunoblots of purified 7-6IgA or 76-3IgG. The samples were run on a nonreducing polyacryl-
amide gel, transferred to nitrocellulose, and immunostained with anti-IgA or anti-IgG. (D) Cultured bacterial strains were incubated with the fecal extract of
OTII-=CD3¢"/~ mice containing 250 ug/ml of total IgA, and the proportion of IgA-coated bacteria was measured by flow cytometry. n = 3-7 independent ex-
periments for each group. Statistical analyses were performed with one-way ANOVA with Tukey’s multiple comparison test. **P < 0.01 and ***P < 0.001.

Error bars represent SEM.

Nakajima et al.
Glycosylated IgA regulates gut microbiota

Journal of Experimental Medicine
https://doi.org/10.1084/jem.20180427

S17


https://doi.org/10.1084/jem.20180427

Genome

Bacteroides sp. 4_1_36
l Bacteroides sp. D20

0A
# Bacteroides vulgatus ATCC 8482
Bacteroides sp. D2
Bacteroides sp. D22
Bacteroides sp. 3_1_13
Bacteroides sp. 3_1_23
B Bacteroides ovatus CL03T12C18

Bacteroides uniformis ATCC 8492
Bacteroides uniformis str. 3978 T3 i
Bacteroides uniformis CL03TO0C23
Bacteroides sp. CAG:754
Parabacteroides merdae ATCC 43184
Bacteroides cellulosilyticus CAG:158
Bacteroides sp. 14(A3,
Tannerella sp. oral taxon BU063 isolate Cell 6/7/9
Bacteroides stercoris ATCC 43183
Bacteroides fragilis 638R

w Bacteroides fragilis NCTC 9343
Bacteroides fragilis HMW 615
Bacteroides fragilis HMW 610
Prevotella sp. S7 MS 2
Bacteroides coprophilus DSM 18228
Bacteroides sp. CAG:875
Bacteroides gallinarum DSM 18171
Bacteroides caccae CAG:2
Bacteroides dorei
Bacteroides vulgatus str. 3975 RP4
Bacteroides vulgatus dnLKV7
Bacteroides sp. 3_1_4

Bacteroides ovatus str. 3725 D1 iv
Dysgonomonas capnocytophagoides DSM 22835
Prevotella brevis P6B11
Prevotella copri DSM 18205
Bacteroides sartorii JCM16497
Bacteroides massiliensis dnLKV3
Bacteroides barnesiae DSM181 69
Bacteroides sp. CAG:7

Parabacteroides goldstemu
Parabacteroides goldsteinii CL02T12C30
Parabacteroides sp. ASF519
Parabacteroides goldsteinii dnLKV18
Parabacteroides sp. HGS 025
Porphyromonas sp. 31_2

% Parabacteroides distasonis ATCC 8503
Parabacteroides sp. D13
Parabacteroides distasonis CLO3T12C09
Parabacteroides distasonis str. 3999B T(B) 6
Bacteroides sp. 3_1_19
Bacteroides fragilis str. 3783N1-2
Bacteroides fragilis str. 3783N1-8
Bacteroides fragilis str. 3783N1-6
Bacteroides faecis MAJ27
Bacteroides thetalotaomicron dnLKV9
Bacteroides sp. 1_1_6
Bacteroides thetaiotaomicron CAG:40

# Bacteroides thetaiotaomicron VPI-5482
Bacteroides sp. 1_1_14

0.2 % ; analyzed in this study

Locus Tags

HMPREF1007_00314
HMPREFQ0969 01544
BACUNI 01094
M093_0552
HMPREF1072_01278

K429_RS0116105
T231704750
BACSTE_00464
BF638R_0639
BF0594
HMPREF1204_00541
HMPREF1203_03298
HMPREF0671_01155
BACCOPRO_02680
BN800_02403

C233 RS0119620
BN535_00230

M099_4223
€800_04308
HMPREF9011_03594
BVU_1841
BSGG_3930
HMPREF0106_04792
HMPREF9009_04821
HMPREF9010_RS08265
HMPREF 1070703813
MO088_4654

K322 RS0103115
T496-RS0105855

PREVCOP_05379
JCM16497 RS05600
C802_04546
JCMT3652_RS14180
BN762_00541
ACM15_ 14370
HMPREF1076_01420
C825_00237
€803_02031
HMPREF1212_01129
HMPREF 100200151
BDI_0494
HMPREF0619_02338
HMPREF1075_00917
MO096_2692
HMPREF0104 03765
M118_061

M120 4878

KCY 'RSO100005
C799_0:

BSIG_: 4552
BN644_00828
BT 2268

HMPREF9007_04896

Figure S2. A phylogenetic tree of BT2268 homologues. Amino acid sequences of BT2268 were used to query sequenced genomes using BLAST. Hits with
scoring matrix = PAM30 and score = >600 bits were examined for resemblance to BT2268. The obtained amino acid sequences were concatenated and locally
aligned using MUSCLE (Edgar, 2004). The tree was constructed using RAXML (Stamatakis, 2014) and the neighbor-joining method with a bootstrap of 100
replicates. Asterisks indicate the bacterial strains chosen for further analyses in this study.
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Figure S3. In vitro and in vivo features of WT and AMAFF strains. (A) The growth curves of BTWT and BTAMAFF strains in nutrient-rich Gifu anaerobic
medium (GAM) and in MM-G. n = 3 independent cultures. (B) The growth of indicated bacterial strains cultured in MM-G was compared at the log phase of
growth (n = 3 independent cultures for each group). (C) Indicated bacterial strains were double stained with SybrGreen and 7-6IgA and analyzed by flow
cytometry. The percentages of 7-61gA-coated cells in the total bacteria population (all bacteria gate) and in the SybrGreen"-gated populations (SybrGreen"
gate) are shown (n = 4 independent cultures for each group). (D) BTWT and BTAMAFF strains were cultured in minimal medium supplemented with 7-6gA
as the sole carbon source at a concentration of 9,500 pg/ml and measured for OD = 600 absorption at the indicated time points (n = 1 for each group). (E and
F) Antibiotics-treated SPF mice (SPF-Abx mice) were gavaged with 1 x 108 of the indicated WT or mutant strains of chloramphenicol-resistant (Crm") B. theta.
The intestinal content (E) and mucus (F) were collected on day 15 of colonization, and the CFUs of B. theta were measured by selective plating (n = 4-5 mice
for each group). (G) ELISA measurement of the fecal IgA concentration in gnotobiotic mice as depicted in Fig. 5 C (n = 4-6 mice for each group). Statistical
analyses were performed with Student’s t test (A) or one-way ANOVA with Tukey’s multiple comparison test (B, C, and G). **P < 0.01, ***P < 0.001, and ****P
< 0.0001. Error bars represent SEM.
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Figure S4. MAFF system function enhances endogenous colonic members of phylum Firmicutes to induce colonic homeostasis. (A) C57BL/6 mice
were orally inoculated with PBS after the treatment of metronidazole and ciprofloxacin (SPF-Abx mice). The treated mice were kept 4 wk in SPF conditions
after stopping the antibiotics, and then 4% DSS was administered in drinking water for 7 d. Kaplan-Meier survival curves of the DSS-sensitive (n = 27 mice
from five batches of independent antibiotic treatment) and DSS-resistant (n = 13 mice from three batches of independent antibiotic treatment) groups are
shown. ***P < 0.001 (log-rank test). (B) Immunohistochemical staining of Ki67 in colonic tissue sections of indicated SPF-Abx mice 10 d after initiation of
DSS treatment (n = 2 independent colons). Scale bars, 200 um. (C) 16S rRNA analysis of the gut microbial composition in fecal samples of the mice shown in
A collected immediately before DSS treatment. (D) Fecal samples of SPF-Abx mice 4 wk after colonization with WT or AMAFF strains of B. vulgatus were
analyzed for 16S rRNA sequences. The frequencies of operation taxonomic units (OTU) between BVWT- and BVAMAFF-colonized groups were compared by
parametric t test, and the OTU with P < 0.05 are shown. Results are pooled from two independent colonization trials. Each column represents an individual
animal (n = 9 mice for each group).
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Tables S1-S7 are provided as an Excel file. Table S1 provides the summary of RNA-Seq reads. Table S2 provides a full set of
differentially expressed B. theta genes in cecal contents of backpack animals (BP 7-6 versus BP P3U1). Table S3 gives the full
annotation of differentially expressed B. theta genes of BTWT and BTAMAFF in gnotobiotic mice (Fig. 6 A). Table S4 gives

the full annotation of differentially expressed functions of phylum Firmicutes in cecal contents of antibiotics-treated SPF
animals colonized with BTWT or BTAMAFF (Fig. 7 E). Table S5 gives a full set of up-regulated genes in colonic epithelial cells of
antibiotics-treated SPF animals colonized with BTWT compared with BTAMAFF-colonized mice (Fig. 7 C). Table S6 provides the
bacterial strains and plasmids used in this study. Table S7 provides sequences of primers used in this study.
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