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Figure S1: Distribution of major T cell subsets in thymus and spleen of HPPF, 
GF, GF-Bfrag and GF-∆PSA pups.
A. Frequency of thymic DN (CD4negCD8aneg), DP (CD4+CD8a+), CD8SP 
(CD4negCD8+), CD4SP (CD4+CD8aneg) and CD4SP FOXP3+ cells (gated on CD4SP)  
(HPPF n= 12; GF n=8; GF-Bfrag n=18; GF-∆PSA n=14). 

B.  Total splenic cellularity and frequency of CD8+, CD4+ (gated on Live) and 
CD4+FOXP3+ cells (gated on CD4+ T cells) (HPPF n= 7; GF n=8; GF-Bfrag n=7; 
GF-∆PSA n=9).

Data are from 2-3 independent experiments for each group. Bars are Mean + SEM. 
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Figure S2: Identification of PLZF expressing cell subsets by flow cytometry
Gating strategy to identify PLZF expressing cell subsets in the thymus of 14 days old 
C57BL/6 pups. Live and single lymphocytes were analyzed as follows:

A. (Left) Representative flow cytometry plot showing expression of PLZF (y-axis) and CD4 
(x-axis) to identify total PLZF+ cells. (Middle)  PLZF+ cells were next analyzed for β-TCR 
(x-axis) and mCD1d-PBS57 tetramer (y-axis) expression to identify mCD1d-PBS57+TCRβ+ 
iNKT cells. (Right) A (NOT)iNKT gate was used to determine expression of β-TCR (x-axis) 
and δ-TCR (y-axis) on mCD1d-PBS57neg cells to identify PLZF+γδ T cells and PLZF+ 
innate-like αβ-T cells.

B. PLZF+ cells were gated on β/δ-TCRneg cells and analyzed for expression of CD122 
(x-axis) and NK1.1 (y-axis) to identify NK cells. 

C. TCRnegNK1.1negPLZF+ cells that were also Linneg (Lin: CD11c, CD11b, Ter119, CD19, 
GR-1 and CD8a) were analyzed for expression of c-kit (x-axis) and RORγt (y-axis). Cells 
identified as LinnegPLZF+RORγt+ (LinnegP+R+ in red), LinnegPLZF+c-kit+ (LinnegP+c-kit+ in blue) 
and LinnegPLZF+c-kitneg (LinnegP+c-kitneg in black) cells were further analyzed for expression 
of (top row) GATA3 (x-axis) and IL7R (y-axis) and (bottom row) CD25 (x-axis) and CD44 
(y-axis).

CD122

N
K

1.
1

A

δ-
TC

R

β-TCR
C

D
1d

-P
B

S
57

β-TCR
0 10 3 10 4 10 5

0

-10 3

10 3

10 4

10 5 25.3

41.930.0
0 10 3 10 4 10 5

0

-10 3

10 3

10 4

10 5 35.6iNKT

B Gated on 
LinnegPLZF+

Lin: CD11c, CD11b, 
GR-1, Ter119, 

δ/β-TCR, NK1.1, CD8a

C

0-10 3 10 3 10 4 10 5

0

-10 3

10 3

10 4

10 5 8.77NK

Gated on 
δ/β-TCRneg

Gated on 
(NOT)iNKT

Gated on 
PLZF+

LinnegPLZFneg

LinnegP+Rnegckit+
LinnegP+R+

R
O

R
γt

c-kit

LinnegP+R+

0-10 3 10 3 10 4 10 5

0

-10 3

10 3

10 4

10 5

LinnegP+Rnegc-kit+LinnegP+Rnegc-kitneg

LinnegP+Rnegckitneg

1.63

52.3

34.2

GATA3

IL
7R

0-10 3 10 3 10 4 10 5

0

-10 3

10 3

10 4

10 5 78.0

12.5
0-10 3 10 3 10 4 10 5

0

-10 3

10 3

10 4

10 5 57.9

31.4
0-10 3 10 3 10 4 10 5

0

-10 3

10 3

10 4

10 5 86.9

7.98

CD25

C
D

44

0-10 3 10 3 10 4 10 5

0

-10 3

10 3

10 4

10 5 78.1

0-10 3 10 3 10 4 10 5

0

-10 3

10 3

10 4

10 5 39.4

59.8
0-10 3 10 3 10 4 10 5

0

-10 3

10 3

10 4

10 5 83.8

0-10 3 10 3 10 4 10 5

0

-10 3

10 3

10 4

10 5 0.45

PLZF

C
D

4
Gated on Live 
lymphocytes



0
1
2
3
4

A iNKT cells γδ T cells innate-like αβ T cells 

NK cells LinnegP+R+ LinnegP+Rnegc-kit+ LinnegP+Rnegc-kitneg

HPPF GF

GF-B
fra

g

GF-Δ
PSA 

HPPF GF

GF-B
fra

g

GF-Δ
PSA 

HPPF GF

GF-B
fra

g

GF-Δ
PSA 

HPPF GF

GF-B
fra

g

GF-Δ
PSA 

HPPF GF

GF-B
fra

g

GF-Δ
PSA 

HPPF GF

GF-B
fra

g

GF-Δ
PSA 

HPPF GF

GF-B
fra

g

GF-Δ
PSA 

C
el

l n
um

be
r 

(x
10

5 )

0
2
4
6
8

0.0
0.5
1.0
1.5
2.0

C
el

l n
um

be
r 

(x
10

5 )

C
el

l n
um

be
r 

(x
10

4 )

0.0

0.5

1.0

1.5

C
el

l n
um

be
r 

(x
10

4 )

0
1
2
3
4

0
2
4
6
8

10

0

5

10

15

Figure S3: Cell numbers of PLZF-expressing subsets in thymus of 
HPPF, GF, GF-Bfrag and GF-∆PSA pups.
A. Total numbers of PLZF+ iNKT cells, PLZF+ γδ T cells and PLZF+ innate-like 
αβ-T cells (HPPF n= 10; GF n=7; GF-Bfrag n=8; GF-∆PSA n=8).

B. Total numbers of PLZF+ NK cells, LinnegPLZF+RORγt+ cells, 
LinnegPLZF+RORγtnegc-kit+ cells and LinnegPLZF+RORγtnegc-kitneg cells (HPPF 
n= 10; GF n=7; GF-Bfrag n=8; GF-∆PSA n=8). 

Data are representative of 2-3 experiments for each group. Bars are Mean + 
SEM.
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Figure S4: Frequency of PLZF+ cells in spleen and colon of HPPF, GF, GF-Bfrag and GF-∆PSA 
pups.
A. Frequency of PLZF+ cells in spleen (HPPF n= 11; GF n=8; GF-Bfrag n=7; GF-∆PSA n=17). Data 
are from of 2-3 experiments in each group.

B. Pie graphs showing distribution of indicated PLZF expressing cell subsets in spleen.

C. Frequency of PLZF+ cells in colon (HPPF n= 4; GF n=4; GF-Bfrag n=4; GF-∆PSA n=4). Data are 
representative of 2 independent experiments.

D. Pie graphs showing distribution of indicated PLZF expressing cell subsets in colon.
Bars are Mean + SEM.
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Figure S5: Distribution of major T cell subsets in thymus and spleen of 
infant Tlr2-/- mice
A. Frequency of thymic DN, DP, CD8SP, CD4SP and CD4SP FOXP3+ cells (WT 
n= 2; HET n=6; KO n=6).

B.  Total splenic cellularity and frequency of CD8+, CD4+ and CD4+FOXP3+ cells 
(WT n= 2; HET n=6; KO n=6).

Data are from 2 experiments. Bars are Mean + SEM. 
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Figure S6: Cell numbers of PLZF-expressing cell subsets in thymus 
of infant Tlr2-/- mice.
A. Total numbers of PLZF+ iNKT cells, PLZF+ γδ T cells and PLZF+ 
innate-like αβ-T cells (WT n= 2; HET n=5; KO n=6). 

B. Total numbers of PLZF+ NK cells, LinnegPLZF+RORγt+ cells, 
LinnegPLZF+RORγtnegc-kit+ cells and LinnegPLZF+RORγtnegc-kitneg cells (WT 
n= 2; HET n=5; KO n=6). 

Data are from 2 experiments. Bars are Mean + SEM.
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Figure S7: Frequency of PLZF expressing subsets in spleen and 
colon of infant Tlr2-/- mice.
A. Frequency of PLZF+ cells in spleen (WT n= 2; HET n=6; KO n=6).
 
B. Pie graphs showing distribution of indicated PLZF expressing cell 
subsets in spleen.

C. Frequency of PLZF+ cells in colon (WT n= 2; HET n=5; KO n=6). 

Data in A-C are from 2 independent experiments. Bars are Mean + SEM.
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Figure S8: Colonic pDCs in conventionally-housed infant C57BL/6 mice.
 
A. Representative flow cytometry dot plots showing expression of CD11c 
(x-axis) and PDCA-1 (y-axis) in colonic lymphocyte preparations from 3, 5 and 
7 days old C57BL/6 pups. Frequency of pDCs (CD11+PDCA-1+) and cDCs 
(CD11chiPDCA-1neg) is shown.

B. Representative flow cytometry dot plots showing expression of CD11c 
(x-axis) and PDCA-1 (y-axis) in colonic intra-epithelial lymphocyte (IEL) and 
lamina propria lymphocyte (LPL) preparations from 13 days old C57BL/6 pups. 
Frequency of pDCS and cDCs is shown.

C. Histogram overylays of cDCs (blue) and pDCs (red) in IEL and LPL 
fractions showing expression of MHC class II, LPAM-1, CD103 and CCR9.

Data are representative of 2 independent experiments.
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Figure S9: Distribution of pDCs and cDCs 
in colon, spleen and thymus of d14 GF 
and monocolonized mice
A-C. Frequency of pDCs and cDCs in the 
thymus (HPPF n= 7; GF n=12; GF-Bfrag 
n=7; GF-∆PSA n=15), colon (HPPF n= 5; GF 
n=4; GF-Bfrag n=4; GF-∆PSA n=8) and 
spleen (HPPF n=6; GF n=7; GF-Bfrag n=9; 
GF-∆PSA n=9) is shown.

Data are representative of at least 2 
independent experiments. Bars are Mean + 
SEM.
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Figure S10: RNA-seq analysis of thymic pDCs from B. fragilis (GF-Bfrag) or PSA mutant B. fragilis (GF- PSA) monocolonized GF mice. 

Figure S10: RNA-seq analysis of thymic pDCs from GF, GF-Bfrag and 
GF-∆PSA monocolonized mice
Genes in each numbered section (superscript) of the Venn diagram in 
Figure 3F. 
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Figure S11: Frequency of PLZF expressing subsets in 
thymus, spleen and colon of adult Tlr2-/- mice.
A. Frequency of PLZF+ cells in thymus, spleen and colon of 
adult (d48-55) mice (Thymus, Spleen: WT n= 5; HET n=7; KO 
n=6; Colon: WT n= 4; HET n=4; KO n=10). 

Bars are Mean + SEM.
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Figure S12: Colonic microbial diversity of antibiotic treated 
infant and adult mice
A. 16S sequencing of colonic content for bacterial diversity 
from infant (Ctrl n=5; Abx n=5) and adult mice that were treated 
with antibiotics in early life (Ctrl n=4; Abx n=4) was performed. 
Absolute abundance at phylum level is shown. 

B. Chao1 and Shannon Index showing alpha diversity for 
complexity of microbiota within infant and adult groups. 
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Figure S13: Distribution of major T cell subsets and PLZF expressing cell subsets in thymus of 
antibiotics treated infant and adult mice.
A. Total thymic cellularity (Inf-Ctrl n=4; Inf-Abx n=5; Ad-Ctrl n=4; Ad-Abx n=6).

B. Frequency of thymic DN, DP, CD8SP, CD4SP and CD4SP FOXP3+ cells (Inf-Ctrl n=10; Inf-Abx n=13; 
Ad-Ctrl n=4; Ad-Abx n=6). 

C. Frequency and numbers of PLZF+ iNKT cells, PLZF+ γδ T cells and PLZF+ innate-like αβ-T cells (Inf-Ctrl 
n=4; Inf-Abx n=5; Ad-Ctrl n=9; Ad-Abx n=6).

D. Frequency and numbers of PLZF+ NK cells, LinnegPLZF+RORγt+ cells, LinnegPLZF+RORγtnegc-kit+ cells 
and LinnegPLZF+RORγtnegc-kitneg cells in the thymus (Inf-Ctrl n=4; Inf-Abx n=5; Ad-Ctrl n=9; Ad-Abx n=6). 

Data are from 2 independent experiments for each group. Bars are Mean + SEM. 
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Fig. S14: Frequency of PLZF+ cells in the 
spleen and colon of antibiotic treated infant 
and adult mice.
A. Frequency of PLZF+ cells in spleen (Inf-Ctrl 
n=6; Inf-Abx n=8; Ad-Ctrl n=8; Ad-Abx n=6).

B. Frequency of PLZF+ cells in colon (Inf-Ctrl n=5; 
Inf-Abx n=7; Ad-Ctrl n=4; Ad-Abx n=4).

Data are representative of 2 independent 
experiments. Bars are Mean + SEM. 
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