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Supplementary Figure 1. PULs are not required for glycan-independent growth condi-
tions. a Growth of wild-type Bt (black) or strains lacking a CS-inducible susC (ABT3332,
blue), 3 CS-specific lyases (ABT3324 ABT3350 QBT4410, purple), CS-sensor (ABT3334,
red), or the glucuronyl hydrolase (ABT3348, orange) were measured during anaerobic
culture in minimal media containing galactose as a sole carbon source. b Growth of wild-type
Bt (black) or strains lacking a levan-inducible susC (ABT1763, blue), 4 levanases (A
BT1760-1759 ABT3082 QBT1765, purple), fructan-sensor (ABT1754, red), or a putative
inner membrane fructose importer (QBT1758, orange) were measured during anaerobic
culture in minimal media containing galactose as a sole carbon source. Values are the mean
of 8 biological replicates and error bars are SEM in color-matched shading. Source data are
provided as a Source Data file.
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Supplementary Figure 2. PULs exhibit dose-dependent transcriptional responses. a-c
The fold increase of (a&b) BT3332 or (c) BT1763 mRNA levels in wild-type Bt following the
introduction of mixtures containing either 0.2%, 0.02%, or 0.002% (a&b) CS or (c) levan
supplemented with galactose to 0.5% total carbohydrate. The fold increase was calculated as
the change in transcript levels between cultures before and after (a) 2 hours or (b&c) 1 hour
following induction of glycan mixtures. Values are the mean of 6 independent measurements,
error bars represent SEM, and P-values were calculated by 2-way ANOVA with Tukey’s
honest significance test and *** represents values < 0.001, * < 0.05, and ns indicates values
> 0.05. Source data are provided as a Source Data file.
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Supplementary Figure 3. Bioluminescence during anaerobic growth across Bacteroides species and growth conditions.
a Relative luminescence (solid lines) or growth (dashed lines) from Bt strains harboring an empty multi-copy vector (black) or
plasmids containing either the lux operon from P/ (lux-Pl, blue) or the Bacteroides-optimized /ux cassette (lux-Bt, red) expressed
from the Bt rpoD promoter and rpiL* RBS was measured during growth in minimal media containing glucose as the sole carbon
source. b Relative luminescenece from wild-type Bt strains harboring a single-copy empty vector (black) or a plasmid encoding
the Bacteroides optimized /ux cassette (red) grown in galactose as the sole carbon source. ¢ The relative luminescence of Bt
strains harboring pBolux (dashed lines) or a plasmid with the corresponding rpoD promoter cloned into the BamHI and Spel sites
(solid lines) during growth in glucose (black), fructose (red), arabinose (purple), or xylose (green) as the sole carbon source. d
The relative luminescence (solid lines) or growth (dashed lines) of Bo strains harboring pBolux (black) or a plasmid with the Bo
rpoD promoter cloned into the BamHI and Spel sites (red) during growth in galactose as the sole carbon source. e The relative
luminescence of Bo strains described in panel d during growth in glucose (black), fructose (red), arabinose (purple), or xylose
(green) as the sole carbon source. For all panels, values are the mean of 8 biological replicates and error is SEM in color-matched
shading. Source data are provided as a Source Data file.
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Supplementary Figure 4. The BT3332 promoter confers CS and HA-inducible bioluminescence in pBolux. a
Relative luminescence of wild-type Bt harboring pBolux (black) or a plasmid including the promoter region preceding
the CS-inducible susC (P-BT3332, pink) following introduction of CS (solid lines) or galactose (dashed lines) as the
sole carbon source. b susC transcript levels (BT3332) in wild-type Bt strains without a plasmid (open bars) or harbor-
ing P-BT3332 (pink bars) grown in galactose or a mixture of galactose and CS. Values are the mean of at least 4
measurements and error bars are standard deviation. ¢ Growth of strains described in (a) following introduction of CS
(solid lines) or galactose (dashed lines) as the sole carbon source. For panels a&c, values are the mean of 12 biologi-
cal replicates and error is SEM in color-matched shading. d&e Relative luminescence from wild-type Bt (black) or
strains lacking the CS-inducible susC (ABT3332, blue), 3 CS-specific lyases (ABT3324 ABT3350 QBT4410, purple),
the CS-sensor (ABT3334, red), or the glucuronyl hydrolase (ABT3348, orange) harboring P-BT3332 following the
introduction of an equal mixture of (d) CS and galactose or (e) galactose alone. f Relative luminescence from wild-type
Bt harboring P-BT3332 following the introduction of galactose alone (black) or an equal mixture of galactose and HA
(green) or heparin (blue). g&h Growth of wild-type Bt (black) or a strain lacking the CS-sensor (ABT3334, red) were
measured during anaerobic culture in minimal media containing (g) heparin or (h) HA as a sole carbon source. i
Relative luminescence from a CS-sensor deficient Bt strain (ABT3334) harboring P-BT3332 following the introduction
of galactose alone (black) or an equal mixture of galactose and HA (green) or heparin (blue). For panels d-i, values
are the mean of 8 biological replicates and error bars are SEM in color-matched shading. Source data are provided as
a Source Data file.
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Supplementary Figure 5. A fructan-responsive PUL reporter exhibits levan-inducible activity in Bt. a Relative luminescence
from wild-type Bt harboring pBolux (black) or a plasmid including the promoter region upstream of the levan-inducible susC
(P-BT1763, pink) following the introduction of levan (solid lines) or galactose (dashed lines) as the sole carbon source. b&c Growth
of strains described in (a) following the introduction of (b) galactose or (c) levan as the sole carbon source. For panels a-c, values
are the mean of 12 biological replicates and error is SEM in color-matched shading. d susC transcript levels (BT1763) in wild-type
Bt strains without a plasmid (open bars) or harboring P-BT1763 (pink bars) grown in galactose or a mixture of galactose and levan.
Values are the mean of 4 (P-BT1763) or 6 (no plasmid) measurements and error bars are standard deviation. Source data are
provided as a Source Data file.
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Supplementary Figure 6. Multiple levanases coordinate Bt fructan utilization. a Growth of wild-type Bt or strains lacking all
other levanases except BT1760 (ABT1759 ABT3082 QBT1765, pink), BT1759 (ABT1760 ABT3082 QBT1765, teal), BT3082 (A
BT1760-59 QBT1765, lavender), or BT1765 (ABT1760-59 ABT3082, purple) in 0.1% levan as a sole carbon source. b Growth of
wild-type Bt (black) or strains lacking BT1760 (pink), BT1759 (teal), BT3082 (lavender), or BT1765 (purple) in 0.1% levan as a
sole carbon source. c&e Growth of strains described in panel a cultured in either 0.1% (c) fructose or (e) galactose as a sole
carbon source. d&f Growth of strains described in panel b cultured in either 0.1% (d) fructose or (f) galactose as a sole carbon
source. g Growth of wild-type Bt (black) or BT1760-deficient strains (pink) harboring empty pNBU2 or a plasmid encoding BT1760
(green) in 0.1% levan as the sole carbon source. Values are the mean of 8 biological replicates and error is SEM in color-matched

Time (hours)

shading. Source data are provided as a Source Data file.
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Supplementary Figure 7. A fructan-responsive PUL reporter exhibits inulin-inducible activity in Bo. a-c
Growth of wild-type Bo (black) or a strain lacking the Bo inulin sensor (ABACOVA_04496, red) were measured
during anaerobic culture in minimal media containing (a) levan, (b) fructose, or (c) galactose as sole carbon
sources. d Relative luminescence from wild-type Bo harboring pBolux (black) or a plasmid that includes the
promoter region preceding the inulin-inducible susC (P-BACOVA_04505; pink) were measured following the
introduction of inulin (solid lines) or galactose (dashed lines) as the sole carbon source. Values are the mean of
12 biological replicates and error is SEM in color-matched shading. e Relative luminescence from wild-type Bo
harboring P-BACOVA_04505 (black) or an isogenic strain lacking the Bo inulin sensor (ABACOVA_04496, red)
was measured following the introduction of an equal mixture of galactose and levan and subsequently normal-
ized by the relative luminescence from identical cultures supplied galactose alone. f Relative luminescence from
wild-type Bt (black) or strains lacking the levan-inducible susC (ABT1763, blue), 4 levan-specific hydrolases (A
BT1760-1759 ABT3082 QBT1765, purple) or the Bt fructan sensor (ABT1754,red) harboring P-BT1763 were
measured following the introduction of an equal mixture of inulin and galactose normalized by the relative
luminescence of identical cultures supplied galactose alone. For panels a-c and e&f, values are the mean of 8
biological replicates and error is SEM in color-matched shading. Source data are provided as a Source Data file.
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Supplementary Figure 8. PUL reporters confer dose-dependent /ux transcription and activity. a&b The fold increase
in luxC transcript levels (open and gray bars, left Y-axis) and corresponding luminescence (blue bars, right Y-axis) from
wild-type Bt strains harboring (a) P-BT3332 or (b) P-BT1763 after 2 and 6 hours following the introduction of decreasing
concentrations of either (a) CS or (b) levan containing galactose to a total carbohydrate content of 0.5% and normalized by
identical cultures supplied galactose alone. Values are the mean of 4 independent measurements and error bars are SEM.
Source data are provided as a Source Data file.
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Supplementary Figure 9. PUL reporters display concentration dependent responses to target glycans. a&b The log10
AUC of significant responses from wild-type Bt (black) or mutants defective for PUL-sensor deactivation (orange) harboring (a)
P-BT3332 or (b) P-BT1763 and supplied 2-fold serial dilutions of 0.4% (a) CS or (b) levan with galactose to a total carbohydrate
content of 0.5% and normalized to responses from identical cultures supplied galactose alone. Values are the mean of 12 biologi-
cal replicates and error is standard deviation. Solid lines represent the simple linear regression models corresponding to respons-
es from each strain and color-matched dashed lines represents the 95% confidence intervals. ¢ The fold difference between the
AUC of responses from wild-type Bt strains harboring either P-BT3332 (blue squares) or P-BT1763 (red circles) supplied glycan
mixtures containing 2-fold serial dilutions of 0.2% CS or levan, respectively, in the presence or absence of constant 0.2% levan
or CS, respectively, and containing galactose to 0.5% total carbohydrate normalized by the AUC of responses from identical
cultures supplied galactose alone. d The AUC of responses from wild-type Bt strains harboring either P-BT3332 (blue squares)
or P-BT1763 (red circles) supplied glycan mixtures containing 2-fold serial dilutions of 0.2% CS or levan, respectively, in the
presence of constant 0.2% levan or CS, respectively, and containing galactose to 0.5% total carbohydrate normalized by the AUC
of responses from identical cultures supplied galactose alone. e The AUC of response curves measured from wild-type Bt harbor-
ing P-BT3332 (blue squares) supplied a mixture containing 2-fold serial dilutions of levan, constant 0.2% CS and with galactose
to a total 0.5% carbohydrate content and normalized by identical cultures supplied galactose alone. The AUC of responses from
wild-type Bt harboring a levan-responsive reporter (red circles) supplied a mixture containing 2-fold serial dilutions of CS,
constant 0.2% levan and with galactose to a total 0.5% carbohydrate content normalized by identical cultures supplied galactose
alone. For panels c-e, values represent the mean of 6 biological replicates, error bars are standard deviation, and P-values were
calculated using 2-way ANOVA with Tukey’s honest significance test and *** represents values < 0.001, ** < 0.01, * < 0.05, and
ns > 0.05. f Relative luminescence from a BT1758-deficient Bt strain harboring P-BT1763 following the introduction of 2-fold serial
dilutions of 0.4% levan containing galactose to a total carbohydrate content of 0.5% and normalized to identical cultures supplied
galactose alone. Values are the mean of 12 biological replicates and error bars are SEM in color-matched shading. Source data
are provided as a Source Data file.
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Supplementary Figure 10. PUL reporters can indicate unknown target glycan abundances. a&b The AUC of responses
from wild-type Bt strains harboring either (a) P-BT3332 (open bars) or (b) P-BT1763 (filled bars) supplied elutions from
nickel-NTA agarose incubated with E. coli whole cell lysates from strains containing empty pT7-7 vector, or plasmids
engineered to over-express BT1761 or BT3330 and pre-incubated with a mixture of 0.1% levan and CS. All elutions were
supplemented with 0.2% galactose. Values represent a mean of 4 total replicates from two independent experiments and error
bars are SEM. ¢ Coomassie stained SDS-PAGE gels showing the corresponding protein levels for BT3330 (top 2 gels) or
BT1761 (bottom 2 gels) in each elution fraction. d&e The AUC of responses from wild-type Bt strains harboring either (d)
P-BT3332 (open bars) or (e) P-BT1763 (filled bars) supplied galactose alone or concentrated material co-purifying with BT3330
or BT1761 supplemented with 0.4% galactose. For panel d, values are the mean of 3 (BT1761 eluate) or 4 (no SGBP and
BT3330 eluates) measurements. For panel e, values are the mean of 4 measurements. f&g The AUC of responses from deacti-
vation defective Bt strains harboring either (f) P-BT3332 (open bars) or (g) P-BT1763 (filled bars) supplied galactose alone or
concentrated material co-purifying with BT3330 or BT1761 supplemented with 0.4% galactose. For panel f, values are the
mean of 3 (BT3330 eluate) or 4 (no SGBP and BT1761 eluates) measurements. For panel g, values are the mean of 3 (BT1761
eluate) or 4 (no SGBP and BT3330 eluates) measurements. For panels d-g, error is standard deviation and P-values were
computed using 1-way ANOVA with Tukey’s honest significance test and *** represents values < 0.001, * < 0.05, and ns
indicates values > 0.05. h&i The AUC from wild-type Bt strains harboring either (h) P-BT3332 or (i) P-BT1763 supplied pooled,
concentrated elutions in combination with 0.4% galactose and normalized to identical cultures supplied galactose alone.
Measurements were collected alongside identical strains supplied 2-fold serial dilutions of either (h) CS or (i) levan with
galactose to a total carbohydrate content of 0.5% and normalized to identical cultures supplied galactose alone. Linear regres-
sion models (gray line) were computed in Prism, and sample concentrations (red) were estimated with the derived equations.
Values are the mean of 4 technical replicates, error bars are standard deviation, and the dashed gray lines are the 95%
confidence interval. j&k The estimated (j) total glycosaminoglycan or (k) fructan content of samples described for panels h and
i, respectively, using colorimetric glycan assay kits. Values are the mean of 3 technical replicates, error bars are standard
deviation, and the dashed gray lines are the 95% confidence interval. Source data are provided as a Source Data file.



a b c

- . Bol ,
e 1.0 R2 = 0.99 100 :g-g%(mz 40 P-BT3332
s T o PBT818
o
2 z 2 07 ..
@ BT3330 3 iy
2 0.5 eluate N g 20 °
® © =
2 £ g
2 S 5 10

Z
Z . z
0.0 T T T 0.1+ T T 1 0
0 2 4 6 8 10 0 6 12 18 Elution:112345678123456738
CS (ug) Time (hours) SGBP: BT3330 vector

Supplementary Figure 11. Detection and isolation of target glycans from biologically-derived mixtures. a
The estimated total glycosaminoglycan content in a 0.1% PMOG solution (blue) or material co-purifying with
BT3330 pre-incubated with PMOG (red) were measured using a colorimetric assay against CS standards. Values
are the mean of 2 technical replicates, error bars are standard deviation, and the dashed gray lines are the 95%
confidence intervals. b Relative luminescence from wild-type Bt strains harboring pBolux (black), P-BT3332
(green), or P-BT2818 (blue) following the addition of a mixture of galactose and CS di0OS normalized by respons-
es from identical strains supplied galactose alone. Values are the mean of 4 biological replicates and error is SEM
in color matched shading. ¢ The AUC of responses from wild-type Bt strains harboring P-BT3332 supplied elution
fractions from nickel-NTA agarose combined with E. coli whole cell lysates from strains containing empty pT7-7
vector or a plasmid engineered to over-express BT3330 and pre-incubated with a 0.1% PMOG solution. All
elutions fractions were supplemented with 0.2% galactose. Values represent the mean of 6 measurements from

3 independent experiments and error bars are standard deviation. Source data are provided as a Source Data
file.



Supplementary Table 1. Strains used in this Study.

Name | Genotype | Plasmid | Reference
E. coli
S17-1 Apir 1
BL21 E. coli B dcm ompT hsdS(rB-mB-) gal ADE3 2
(DE3)
B. thetaiotaomicron (VPI-5482)
GT23 Atdk 3
VR69 Atdk ABT3348 4
GT150 Atdk ABT3334 4
GT165 Atdk ABT1754 this work
GT962 Atdk att-1::pNBU2-lux-Pl this work
GT1039 Atdk att-1::pNBU2-tetQ this work
GT1059 Atdk att-1::pNBU2-lux-Bt this work
GT3137 Atdk p-lux-Pl this work
GT1541 Atdk p-lux-Bt this work
GT1866 Atdk pLYLO1 this work
GT1867 Atdk pBolux this work
GT1868 Atdk P-Bt-rpoD this work
GT1893 Atdk P-BT1763 this work
GT1934 Atdk P-BT3332 this work
GT2111 Atdk att-1::pNBU2-ermG this work
GT2618 Atdk ABT3334 P-BT3332 this work
GT2620 Atdk ABT1754 P-BT1763 this work
GT2926 Atdk ABT3332 this work
GT2939 Atdk ABT3332 P-BT3332 this work
GT3086 Atdk ABT3324 ABT3350 BT4410::pKNOCK-ermGb this work
GT3102 Atdk ABT3348 P-BT3332 this work
GT3117 Atdk ABT3324 ABT3350 BT4410::pKNOCK-ermGb | P-BT3332 this work
GT3181 Atdk ABT1760 this work
GT3192 Atdk ABT1760 P-BT1763 this work
GT3196 Atdk ABT1763 this work
GT3199 Atdk ABT1763 P-BT1763 this work
GT3215 Atdk ABT1760 att-1::pNBU2-ermG this work
GT3216 Atdk ABT1760 att-1::pNBU2-ermG-Pgr1763-BT 1760 this work
GT3226 Atdk ABT1759 this work
GT3246 Atdk ABT1759 P-BT1763 this work
GT3282 Atdk BT1765::.pKNOCK-ermG this work
GT3299 Atdk BT1765::.pKNOCK-ermG P-BT1763 this work
GT3303 Atdk ABT3082 this work
GT3308 Atdk ABT1760-59 ABT3082 this work
GT3346 Atdk ABT1760 ABT3082 BT1765::pKNOCK-ermGb this work
GT3347 Atdk ABT1759 ABT3082 BT1765::pKNOCK-ermGb this work
GT3348 Atdk ABT1760-59 ABT3082 BT1765::pKNOCK- this work
ermG
GT3358 Atdk ABT1759 ABT3082 BT1765::pKNOCK-ermGb | P-BT1763 this work
GT3356 Atdk ABT1760 ABT3082 BT1765::pKNOCK-ermGb | P-BT1763 this work
GT3360 Atdk ABT1760-59 ABT3082 BT1765::pKNOCK- P-BT1763 this work
ermG
GT3379 Atdk BT1758:pKNOCK-ermG this work
GT3393 Atdk BT1758:pKNOCK-ermG P-BT1763 this work
GT3534 Atdk ABT3082 P-BT1763 this work




GT1912 Atdk P-BT2818 this work
GT2813 Atdk ABT2826 P-BT2818 this work
GT2917 Atdk ABT3334 P-BT2818 this work
GT4618 Atdk ABT2826 P-BT3332 this work
B. ovatus (ATCC 8483)

ATCC ATCC
8483

GT3173 P-BACOVA 04505 | this work
GT3179 BACOVA_04495::.pSIE1-ABACOVA 04496 this work
GT3183 ABACOVA 04496 this work
GT3189 ABACOVA 04496 pBolux this work
GT3190 ABACOVA 04496 P-BACOVA 04505 | this work
GT3489 pBolux this work
GT3490 P-Bo-rpoD this work




Supplementary Table 2. Primers Used in this Study.

identi name sequence (5' — 3') purpose
fier
gPCR
1044 | qBT16s_f ggtagtccacacagtaaacgatgaa measure
16s rRNA
1045 | gBT16s_r ceegtcaaattcctitgagtite 'S:I‘f]'s
gPCR
1060 | qBT3332_f tggttgtcggctatcaggaagt measure
BT3332
mRNA
1061 | qBT3332_r acatctgccatgttggctttc levels
using
gPCR
1056 | qBT1763_f agcgtaaagccgacctgaca measure
BT1763
mRNA
1057 | gBT1763_r tcaccttgcttctggatttcg levels
using
gPCR
2208 | qluxC_f tgcgccatcttatgctgatg measure
luxC
mRNA
2209 | gluxC_r tgcggacgtcaaatcaacag levels
using
gPCR
lux reporter construction
w2952 | pNBU-P-BT1311_f | gctctagaactagtggatcctgatctggaagaagcaatgaaagct clone the
Bt rpoD
promoter
w2905 | rpiL*_r catattcgtttaattaaataaataatttattttattttaaa ptLGeC?p()jill?g
RBS
w3115 | rpiL*-luxC_f atttatttaattaaacgaatatgactaaaaaaatttcattcattattaacgg clone the
P.
luminescen
S lux
cassette
w3124 | luxE-nbu_r aagataggcaattagtcgactcaactattaaatgcttggtttaagcttaa preceded
by the rpiL*
RBS into
pNBU2
w3265 | luxC _r tttacaatttgccatgcggattacgggacaaatacaaggaacttatc clone the
w3266 | luxD_f tccgcatggcaaattgtaaattgtaaatcgtaaaatagtaatatattaatggaaaat | Bacteroide
aaatccaaatataaaaccatc s-
w3267 | luxD_r attctttatcctcctccttattaagacagcgaaatcgcttga optimized
w3268 | luxE_f taaggaggaggataaagaatatgacttcatatgtigataaacaagagatc lux
w3269 | luxE_r agtgttaccttcattcatccttcttcacccttcatttatatcaactattaaatgettggttta |  cassette
agctt preceded
w3270 | luxA_f ggatgaatgaaggtaacactcataaactcgaaattcttcattcttaatttttaattaaa | by the rpiL*
atatatgaaatttggaaactttttgcttac RBS into
w3271 | luxA r ccattgtcttattccttictttataatagcgaacgttgttttictitaag pNBU2




w3272 | luxB_f agaaaggaataagacaatggatatgaaatttggattgttcttccttaac
w3273 | luxB r aagataggcaattagtcgacttacatgtggtactttttaatattatcatcaacaa
1080 | pLYL-Spel-rpil*_f gctcggtacccggggatccactagtcactcccgceattttaaaataaaataaattatt clone the
tatttaattaaacg Bacteroide
S-
optimized
lux
1011 | pLYL-luxB_r tgcatgcctgcaggtcgacttacatgtggtactttttaatattatcatcaacaatattg cassette
into
pLYLO1
and
introduce a
Spel site
1081 | pBolux-P-BT1311_f | gctcggtacccggggatcctgatctggaagaagcaatgaaagcet clone the
1082 | pBolux-P- aaatgcgggagtgactagtcaaagttacgacaaataatttgttaacatacatattta p‘?ér?:tgr
BT1311_r 9gc into pBolux
2109 | pBolux-Bo-PrpoD_f | gctcggtacccggggatccatctggaagaagtaatgaaagcetgce clone the
Bo rpoD
2110 | pBolux-Bo-PrpoD_r | aaatgcgggagtgactagtcaaagttacgacaaataattigttaacatacaaaa | Promoter
into pBolux
1150 | pBolux-pBT1763 f | gctcggtacccggggatcctatcattcagttttctgttggttactttgagtga clone the
1304 | pBolux-pBT1763_r | aaatgcgggagtgactagttagtttaatgttattaatttaaaagtacgaattttctctttt pBrZ;Z)?sr
cgatg into pBolux
1232 | pBolux-pBT3332 f | gctcggtacccggggatccaaaatggaactgggcaatgacagg clone the
1373 | pBolux-pBT3332_r | aaatgcgggagtgactagtcctttticttgtctggtiggatagatgttttit BT3332
promoter
into pBolux
1943 | pBolux- gctcggtaccecggggatecttgtttgttggagattgttttcatategttg clone the
pBACOVA_04505_ BACOVA_
f 04505
1944 | pBolux- aaatgcgggagtgactagttagtttgatgttattaaattaaaagtacgaattttac promoter
pBACOVA_04505_ into pBolux
r
1188 | pBolux-pBT2818 _f | gctcggtacccggggatcctgttccttacaaagcectecttttcca clone the
1351 | pBolux-pBT2818 r | aaatgcgggagtgactagtactgtttaattigataggttaataatatatttagtttatag BT2818
ttaggtcaac promoter
into pBolux
Engineering mutations
1846 | pEXC-ABT3332 5f | gctctagaactagtggatccgacagcctccagetgacgg engineer a
1535 | pEXC-ABT3332 5r | catcctttttctigtctggtiggat chromoso
1847 | pEXC-ABT3332_3f | accagacaagaaaaaggatgaaagcattaaaaataacaatcatagctctattg mal
gca deletion of
1848 | pEXC-ABT3332 3r | aagataacattcgagtcgacatagaagctggctctttcgaaatagtc BT3332
11492 | pEXC-ABT1754 5f | cgggatccgtggactactttigctgaaagcgga engineer a
11493 | pEXC-ABT1754 5r | tccccccgggticatagticttictgtaatccaattaaga chromoso
11494 | pEXC-ABT1754 3f | tccccccgggtitcatigatatcgtaaagagggat mal
11495 | pEXC-ABT1754_3r | acgcgtcgactgccacacttcegtgeactt dgl%i(;g ;f
1880 | pEXC-ABT1763 5f | gctctagaactagtggatcccagtaatgaagagacattacgg engineer a
1819 | pEXC-ABT1763_5r | tagtttaatgttattaatttaaaagtacgaattttctcttticgatg chromoso
1839 | pEXC-ABT1763_3f | aaattaataacattaaactaatgaaaaagataatatatatagcaacaatcggaatt mal
acc deletion of
1840 | pEXC-ABT1763 3r | aagataacattcgagtcgacctgtttcaggtcttcttcgttgattce BT1763




1972 | pEXC-ABT1760_5f | gctctagaactagtggatccgcttcttcegtcagtcettct engineer a
1973 | pEXC-ABT1760_5r | ttatttacacaagtagttgattgcattgagag chromoso
1974 | pEXC-ABT1760 _3f | tcaactacttgtgtaaataatgaaaactacaccggcaagtaacatc mal
1975 | pEXC-ABT1760_3r | aagataacattcgagtcgactatcgcaacggggeggtgt dg'?_t;(;g 5)1‘
2011 | pEXC-ABT1759 5f | gctctagaactagtggatccctggaagattigaaagcaactac engineer a
2012 | pEXC-ABT1759 5r | tcaataagtgcttacctgaacgtctg chromoso
2013 | pEXC-ABT1759 3f | ttcaggtaagcacttatigaaaaacgacttictictccctge mal
2014 | pEXC-ABT1759 3r | aagataacattcgagtcgactgctccccacatggcaatgt dg%it;g ;f
2015 | pEXC-ABT1760- tcaactacttgtgtaaataaaaaacgactttcttctccctge engineer a
59 3f chromoso
mal
deletion of
BT1760-59
2052 | pEXC-ABT3082 5f | gctctagaactagtggatccccctctcaattggcgaaagaaaatc engineer a
2053 | pEXC-ABT3082_5r | agctattttatttattagtttgtaaaatcggagt chromoso
2054 | pEXC-ABT3082_3f | cgattittacaaactaataaataaaatagctacggaaatcaaaagctatctttgttttc mal
ag deletion of
2055 | pEXC-ABT3082 3r | aagataacattcgagtcgacttccactggtaggctcgatg BT3082
2058 | pKO-BT1765_f gctctagaactagtggatcctgggaacatttggctectge engineer a
chromoso
mal knock-
2059 | pKO-BT1765_r ggccccccctcgaggtcgacatcattgtectgtgtatagagtece out of
BT1765
2077 | pKO-BT1758 f cgctctagaactagtggatccagaaaaccgtgttactcagtttgatcg engineer a
chromoso
mal knock-
2078 | pKO-BT1758 _r gggccccccctcgaggtcgacaaataacagagaacacattcgagttace out of
BT1758
1978 | pSIE1_ABACOVA _ | gattagcattatgaggatcctttggctatcccggcatcga engineer a
04496 5f chromoso
1979 | ABACOVA_04496_ | tgacgtgaatagttttgatttctcatttttttcgtatttctttctatgacc mal
5r deletion of
1980 | ABACOVA 04496 | aatcaaaactattcacgtcagaatacaataaatc BACOVA_
3f 04496
1981 | ASIE1_dBACOVA _ | tccaccgeggtggecggcecgegceagtatatacaaatagggttacgtct
04496 3r
1791 | pEXC-ABT2826_ 5f | gctctagaactagtggatcctgccgacagagatggtttaact engineer a
1792 | pEXC-ABT2826 _5r | aaatagccacataatactgtacaaaggtg chromoso
1793 | pEXC-ABT2826 3f | acagtattatgtggctatttatcgcattgataacttggacttagg delc?ti?)k of
1794 | pEXC-ABT2826_3r | aagataacattcgagtcgaccatactcaaacatctiggaaatgaagcag BT2826
BT1760 complementation
1818 | pNBU2-pBT1763_f | gctctagaactagtggatcctatcattcagttttctgttggttactttgag Compleme
nt the
BT1760
2007 | P-BT1763- cgtacttttaaattaataacattaaactaatgatgaaaaatatgatcttacctatagc deletion
BT1760_f at L
strain in
2008 | pNBU2-BT1760 _r aagataggcaattagtcgactcaataagtgcttacctgaacgtc trans
SGBP over-expression
1723 | pT7-7-H6- agaaggagatatacatatgcatcaccatcaccatcacagtgatgacttcaaatcc BT1761
BT1761_f ggcc overexpres




1724 | pT7-7-BT1761_r gcttatcatcgataagcttttatttacacaagtagttgattgcattgagag sion in
BL21
(DE3)
2087 | pT7-6H-4G- agaaggagatatacatatgcatcaccatcaccatcacggaggtggaggtgacg BT3330
BT3330_f ggctggacgaagcggtaggt overexpres
2088 | pT7-7-BT3330_r agcttatcatcgataagcttattccactacgtttaccaccat Séc;_nz|1n

(DE3)




Supplementary Table 3. Plasmids used in this study.

Name Description Reference

pLYLO1 empty multi-copy vector 5

pNBU2-ermG empty single-copy vector conferring erythromycin resistance 3

pNBU2-tetQ empty single-copy vector conferring tetracycline resistance 8

pNBU2-lux-PI The Psuedorhabdus luminescens lux cassette cloned into pNBU2- | this work
tetR

pNBU2-/ux-Bt The Bacteroides optimized lux cassette cloned into pNBU2-tetR this work

p-lux-Pl The Psuedorhabdus luminescens lux cassette sub-cloned into this work
pLYLO1

p-lux-Bt The Bacteroides optimized lux cassette sub-cloned into pLYLO1 this work

pBolux pLYLO1 haboring BamHI and Spel sites upstream of the this work
Bacteroides optimized Jux cassette

P-Bt-rpoD 277 bp upstream of BT1311 were cloned into the BamHI and Spel | this work
sites in pBolux

P-Bo-rpoD 278 bp upstream of BACOVA_00615 were cloned into the BamHlI this work
and Spel sites in pBolux

P-BT3332 300 bp upstream of BT3332 were cloned into pBolux this work

P-BT1763 300 bp upstream of BT1763 were cloned into pBolux this work

P-BACOVA 04505 300 bp upstream of BACOVA 04505 were cloned into pBolux this work

P-BT2818 300 bp upstream of BT2818 were cloned into pBolux this work

pEXCHANGE-tdk empty plasmid used to generate chromosomal deletions in Bt 3

pEXCHANGE- plasmid used to generate a chromosomal deletion of BT3332 this work

ABT3332

pEXCHANGE- plasmid used to generate a chromosomal deletion of BT1763 this work

ABT1763

pEXCHANGE- plasmid used to generate a chromosomal deletion of BT1760 this work

ABT1760

pEXCHANGE- plasmid used to generate a chromosomal deletion of BT1759 this work

ABT1759

pEXCHANGE- plasmid used to generate a chromosomal deletion of BT1760-59 this work

ABT1760-59

pEXCHANGE- plasmid used to generate a chromosomal deletion of BT1754 this work

ABT1754

pEXCHANGE- plasmid used to generate a chromosomal deletion of BT3082 this work

ABT3082

pKNOCK-ermG plasmid to generate chromosomal insertions in Bt 8

pKNOCK-ermG- plasmid used to inactivate BT1765 this work

BT1765KO

pKNOCK-ermG- plasmid used to inactivate BT1758 this work

BT1758KO

pKNOCK-ermG- plasmid used to inactivate BT4410 this work

BT4410KO

pSIE1 empty plasmid to generate chromosomal deletions in Bo 6

pSIE1- plasmid to delete BACOVA 04496 in Bo this work

ABACOVA_04496

pT7-7 empty vector for protein over-expression 7

pT7-7-H6-4G- pT7-7 construct for over-expression of BT3330 [D21-E347] with an | this work

BT3330 N-terminal hexahistidine tag

pT7-7-H6-BT1761 pT7-7 construct for over-expression of BT1761 [S25-K461] with an | this work

N-terminal hexahistidine tag
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