SUPPLEMENTARY MATERIALS AND METHODS Measuring
depigmentation (Denville Scientific [Thomas Scientific], Swedesboro, NJ).
The mean luminosity for the ventral area of mice was The analysis was performed via Image) on scanned (Epson,
measured in Adobe Photoshop CC 2017 (Adobe, San Jose, Suwa, Japan) images of the film, and the relative levels
CA) with a fully pigmented pelage representing 0% depig- compared to actin were calculated.

mentation and a fully depigmented pelage representing
100% depigmentation. The depigmentation was graphed
over time, and the slopes were calculated and compared
between the antibiotic and control groups.

Flow cytometry

Surface staining included anti-CD45 BB515 (30-F11), CD3
BUV395 (145-2C11), CD4 BUV737 (GK1.5; all BD Bio-
sciences), CD8 BV786 (53-6.7; Biolegend) antibodies. The
Immunostaining cells were fixed and permeabilized with BD Cytofix/Cyto-
For CD3e, Biotin Block (ScyTek Laboratories) was added after perm kit (BD Biosciences) per the manufacturer’s instructions
SuperBlock, and sections were incubated with bio-tinylated  before intracellular cytokine staining with anti-IFN-y APC
antibody 145-2C11 to mouse CD3e (Becton Dickinson (XMG1.2) and anti-IL-17A PE (TC11-18H10.1; both
Biosciences, Franklin Lakes, NJ). For CD4 and CD8a staining, Biolegend) antibodies.

ileum sections were incubated with RM4-5 to mouse CD4 (BD
Biosciences, San Jose, CA) or 53—6.7 to mouse CD8a (BD
Biosciences). For TRP-2 staining, skin sections were incubated
with antibody D-18 to TRP-2 (Santa Cruz Biotechnology, Santa
Cruz, CA). CD3e was detected with horseradish peroxidase the ends and reads, and internal ambiguous nucleotides

(HRP)-labeled strep-tavidin (SouthernBiotech, Birmingham, . . A :
. . were discarded. The primer sequences were identified using
AL). CD4 and CD8a were detected with HRP-labeled goat anti- ; :
a Smith-Watermann alignment and removed from the

rat sec-ondary antibody (SouthernBiotech) for ileum sections, . .
and TRP-2 was detected with HRP-labeled swine anti-goat sequence. Reads that lacked either primer sequence were
discarded. The sequences were then trimmed based on

zeégzdzgﬁﬁ]éﬁgdxe(fsl(;ltahtzrcrtfc[{ovtveitcrt]hEIE)-?:BeIeCstfr,e i quality scores using a modified Mott algorithm with Phred
’ P quality threshold of P = 0.01. After trimming. any se-

teaxlyC:[cr;:EEELTEZZEJ];;:Ef:Z;A(g)ec\;ilnopceadm\glr%gaénIlrJ‘(r:;ted quences less than 225 base pairs were discarded. Chimeric
. . ! . ’ . i ifi i h
Kingdom), and counterstained with Harris hematoxylin (Sigma- ﬁg;:;cce:l arvce):ihrr:d\?vr;:]k][id co?darisrg?ct)(\)/eie lsjisll\r/]f V1t3§
Aldrich) where necessary. For CD4 and CD8a staining of the ¢ & datab d P . Glocl |
skin, the sections were incubated with Alexa Fluor 488)- re ere)nce sequence database.(Edgar, 2010; Gl6ckner et al,
¢ 2017).
labeled GK1.5 to mouse CD4 (BioLegend) or biotinylated . o
. . . Th [IM | f
53-6.7 to mouse CD8a (BioLegend), which was detected with N stgndard Q . : plp ine was mod! fed to generate
. I . . taxonomic summaries using sub-operational taxonomic
phycoerythrin (PE)-labeled streptavidin (SouthernBiotech) with unit resolution of the sequence dataset (Caporaso et al
nuclear detection via DAPI (BD Biosciences) staining. For 2010: Tikhonov et al q 2015). Briefl Ft)he( result;n.,
FoxP3 staining Alexa Fluor 488-labeled MF-14 to mouse FoxP3 ' . ’ L oneny Hng
sequence files were then merged with the sample infor-

(BioLegend) and PE-labeled anti-CD3e (BioLegend) were mation. All the sequences were then dereplicated to pro-
utilized, followed by 4",6-diamidino-2-phenylindole (DAP) o it of unique sequences. All the sequences that had
(BD Biosciences) nuclear staining. For TUNEL staining, the an abundance of at least 10 cc;unts were designated seed
sections were fixed in 1% paraformaldehyde in phosphate sequences. USEARCH was then used to find the nearest
buffered saline (Electron Microscopy Sciences, Hatfield, PA) soed sequénce for any non-seed sequence with a minimum
gnd perjmealc.)lllzed in 2:1 ethanol:ac.etl.c aC|.d before . identity threshold of 98%. For any non-seed sequence that
incubation with TdT enzyme and anti-digoxigenin conjugate. matched a seed sequence, its counts were merged with the

The development of TUNEL staining was performed via ami- .
: seed sequence counts. Any non-seed sequence that did not
noethylcarbazole substrate (Abcam) and sections were counter . .
match a seed sequence would remain an independent

stained with Mayer’s hematoxylin (Thermo Fisher Scientific) and

16S rRNA amplicon sequencing (sub-operational taxonomic
unit)

Forward and reverse reads were merged using PEAR (Zhang
et al., 2014). Ambiguous nucleotides were removed from

. \ . : sequence.
blued in Scott’s tap water (Sigma-Aldrich). Taxonomic annotations for the seed and unmatched non-
Immunoblotting seed sequences were assigned using the USEARCH and
The membranes were immunostained with the following Silva v132 reference with a minimum similarity threshold of

antibodies: anti- inducible heat shock protein 70 [C92F3A-5] 90% (Edgar, 2010; Glockner et al., 2017). To improve the
(Enzo Life Sciences, Farmingdale, NY), anti-4 Hydrox-ynonenal depth of annotation, the standard QIIME assignment algo-
(4-HNE) (Abcam), and anti-actin [C4/actin] (BD Biosciences).  rithm was modified to only consider hits at each taxonomic
Secondary antibodies included HRP-labeled anti-mouse IgG1  level that had an assigned name. For example, a reference

(Southern Biotech) for the recognition of inducible heat shock  annotated as “D_0__Bacteria; D_1__Firmicutes;
protein 70 and actin and anti-rabbit IgG (Dako [Agilent D_2_ Clostridia; D_3__Clostridiales; D_4__Ruminococca-
Technologies], Santa Clara, CA) for 4-HNE, and all were ceae; D_5__; D_6__" would be considered in the assignment
developed with an enhanced chem-iluminescence substrate of the taxonomic kingdom through the family but would not
(Thermo Fisher Scientific) and film be used for the assignment of the genus or species. Further-

more, any hits in the reference database must have had a
minimum identity of 97% or 99% to be considered for genus
or species level assignment, respectively. Taxonomic



annotations and sequence abundance data were then merged
into a single sequence table.

Data at the genus and species level for each sample are
presented as a percentage of the total microbiome reads for
that sample. Within the gut and skin cohorts, a cut-off was
established for each sample, whereby if the genus or species
did not represent at least 2% of the total microbiome in any
of the samples in that tissue category, it was collapsed into
the “other” category. Where species or genera were not able
to be sequenced at the taxanomic level of interest, they
were considered part of the “other” category for analysis
purposes.
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Supplementary Figure S1. Depigmentation is accompanied by melanocyte loss in antibiotic-treated FH-A2D mice. Skin from control and neomycin treated
but not ampicillin-treated FH-A2D mice scanned for 30 weeks showed residual pigmented hair. Only the control FH-A2D mice showed minimal tyrosinase-
related protein-2 (TRP-2) staining in the hair follicles, demonstrating lingering melanocytes. C57BL/6 mouse skin is shown for comparison; readily apparent
staining for TRP-2 and hair pigmentation is visible. Arrows: TRP-2 staining (red), melanin (black). Bar = 50 pm.



Supplementary Figure S2.
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Supplementary Figure S3. Representative samples used to align depigmentation status and the microbiome. Shown are the depigmentation curves for mice
providing skin samples to successfully analyze the skin microbiome at the end point by a 16S rRNA analysis.
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Supplementary Figure S4. Variability among the skin samples is greater than that among the gut samples. The abundance of individual bacterial genera is
represented for (a) skin samples from control, ampicillin-treated, or neomycin-treated mice at the end point or (b) for fecal samples analyzed from mice under

long-term antibiotic treatment. *Genus not identifiable.
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Supplementary Figure S5. Pseudomonas aeruginosa and Pseudomonas
tropicalis correlate with accelerated depignmentation, and Bacteroides
vulgatus correlates with delayed depigmentation. Overrepresentation of
opportunistic Pseudomonas aeruginosa and Pseudomonas tropicalis species
was observed in the feces after ampicillin treatment (red arrows). In contrast,
Bacteroides vulgatus was abundant in the neomycin-treated animals (green
arrow).
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Supplementary Figure S6. T cell abundance is similar among control and
antibiotic-treated mice. CD3e (pan T cells) quantified in 10 hair follicles of
control or antibiotic-treated mice, showing similar trends as the frequencies
per total area of skin.
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Supplementary Figure S7. Readily apparent differences in the T cell abundance in the ileum after antibiotic treatments. When CD3e pan T cell abundance
was compared in the ileum and colon of mice treated with antibiotics versus those with no antibiotics in the drinking water, differences among the treatment

groups are readily apparent in the ileum but not the colon. Bar = 50 pm.
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Supplementary Figure S8. TUNEL staining reveals similar rates of apoptosis among treatment groups in the ileum. Apoptosis is shown in tissues from the
antibiotic-treated or control mice. Similar levels of apoptosis are found in each treatment group (arrows: examples) when the staining (red) is compared against
the hematoxylin+ nuclei (blue), although the location of the dying cells differs. TUNEL staining is found within the villi in the control mice, but the antibiotic-

treated mice reveal apoptosis in both the villi and the intervillous space. Bar = 50 pm.
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Supplementary Figure S9. CD4+ and CD8+ T cell subsets were identified using a sequential gating strategy. Briefly, a time gate was used to check for flow-
rate abnormalities, followed by debris exclusion, two rounds of doublet cell exclusion, and dead cell exclusion. Leukocytes were identified based on the CD45
expression, T cells by the CD3 expression, and finally CD4 and CD8 expression was used to separate the T cell subsets for downstream functional analysis. FSC
A, forward scatter area; FSC W, forward scatter width; SSC W, side scatter width.



