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Supplemental Figure 1. Non-invasive measur ement of body composition longitudinally in mouse
cohorts. Chronically bile diverted animals or chow contrbéd body composition (adipose and muscle
mass) measured at 2, 4, 6, and 8 weeks postoperatdividual data are represented with underlyiag
graphs representing the meastandard error. Data was analyzed using the KiWidlis test adjusted

for multiplicity (n=9 GB-D, 8 GB-IL, 12 Chow).
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Supplemental Figure 2. Packed cell volumesin postoper ative mice. Chronically bile diverted animals
or chow controls had packed cell volumes (%) meakat four weeks. Individual data are represented
with underlying bar graphs representing the meatandard error. Data was analyzed using the Kruska
Walllis test adjusted for multiple comparisons (6 &B-D, 6 GB-IL, 5 Chow).
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Supplemental Figure 3. Plasma bile acid responses after chronic bile diversion surgery. Mice
underwent bile diversion (GB-IL), sham diversiorB{®), or no operation (Chow) and subsequently
euthanized at 8 weeks for biochemical and tissaéysis. A) Total plasma bile acids (BAsA] primary
conjugated and unconjugated BAB) 6econdary conjugated and unconjugated BAs weesuned and
(C) the 12-hydroxylated/non-1&@-hydroxylated bile acid ratio was calculated. Deata represented as
the meant SE. Statistical analysis using Kruskal-Wallis tdjusted for multiplicity was used on sample
sizes. (n=6 GB-D, 6 GB-IL, and 7 Chow mice per grouP<0.05, **P< 0.01.
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Supplemental Figure 4. Hepatic bile acid signaling and ileum gene expression profiles after bile
diversion surgery. (A) Relative liver protein expression was measured# signaling (Fxr, Shp) and
synthetic markers (Cyp7al) at 8 weeks postoperdtaieam mRNA levels ofB) basolateral (OSdand
OSTp) and apical (ASBT, MRP3) bile acid transportersvadl as C) bile acid receptors (Fxr and Tgrb)
were measured in the ileum of GB-IL and Chow mi2ata are represented as the meS8EM. A-C)
n=8 per groupStatistical analysis of Chow, GB-D and GB-IL growssng Student's-test
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Supplemental Figure5. Peripheral insulin sensitivity and hepatic glucose production in bile

diverted animals. (A) The ratio of glucose infusion rate to averagepla insulin concentration at
steady-state (M/I) is a surrogate of peripherallinssensitivity. 8) The endogenous rate of glucose
appearance, which is equal to hepatic glucose output durilagnp conditions was calculated from
tracer-derived parameters. Data are representibe aseart SE. Statistical analysis using Kruskal-
Wallis test adjusted for multiplicity was used @mgple sizesA-B) 8 GB-D, 6 GB-IL, 8 Chow. Asterisk
(*) indicatesP<0.05 of the comparison marked by a horizontal bar.
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Supplemental Figure 6. Basal and insulin-stimulated skeletal muscle Akt signaling. A separate cohort
of mice was studied at four weeks postoperativéierresponse to a maximally-stimulating dose of
intravenous insulin in an effort to unmask an altien in skeletal muscle insulin signaling in resge to
chronically elevated bile acids. Following rapidiurction of anesthesia (3% isoflurane), the right
gastrocnemius was harvested and then the abdonseapgaed on the midline and twenty units of
regular insulin were injected into the inferior @erava. The left gastrocnemius was harvested e thr
minutes post-injection. Both skeletal muscle sasplere immediately freeze clamped upon harvesting
and subsequently processed for investigation ofphkisphorylation status. Statistical analysis using
Kruskal-Wallis test adjusted for multiple compansavas used on the following sample sizes (7 GB-D,
GB-IL, 5 Chow).
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Supplemental Figure 7. Glucose tolerance following chronic bile diversion. C57/BL6mice that

received bile diversion to the duodenum (GB-D)leun (GB-IL) underwent an oral glucose tolerance
test at 8 weeks postoperative12 WT;n =7 GB-D; anch =7 GB-IL). (A) Blood glucose was measured
after a gavage of 20% (w/w) glucose and plasmaogkigvas measured at baseline, 10, 20, 30, 45060, 9

and 120 min. (B) Data are represented as meaEM. *P<0.05.
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Supplemental Figure 8. Fecal microbiome phenotypes of lean mice subjected to bile diversion. Cecal
contents were obtained 8 weeks after surgery. Miaftaliversity was analyzed by bacterial tag endode
FLX amplicon pyrosequencing (b TEFAP) using a Rothé pyrosequencer and titanium reagents, and 3-
5k nominal sequences per sample of high qualitsaeteéd DNA. A) Rarefaction curves (OTU at
sequences dissimilarity cutoff < 3%). Rarefactianves were calculated for OTUs and indicated thet t
analysis neared plateau but could benefit fromtamdil sequencingB) Chaol estimates of gut

microbial diversity. C) Principal component analysis indicating relatimerobiome variance (n=6 per

group).



Supplemental Table 1.

Supplemental Table 1. Bile Acid Species Concentrations in Postoper ative Mice.

Condition
Bile Acid Species
GB-D GB-IL Chow
tauro-omega-muricholic acid 490+ 70 3128t 1172** 483+ 761t
alpha-muricholic acid 107+ 25 310+ 96 138+ 38
tauro-alpha-muricholic acid 108+ 49 1104+ 349* 88+ 25t
beta-muricholic acid 112+ 50 436+ 174 153+ 54
tauro-beta-muricholic acid 225+ 37 8569+ 3997* 229+ 49t
ursodeoxycholic acid 70+ 31 133+ 89 59+ 24
tauro-ursodeoxycholic acid 25+ 6 180+ 86* 20+ 4%
hyodeoxycholic acid 36+ 14 135+ 73 82+ 30
tauro-hyodeoxycholic acid 48+ 8 531+ 197* 75+ 161
cholic acid 362+ 202 1712+ 1126 223t 69
tauro-cholic acid 74+ 24 1097+ 332* 67+ 20t
chenodeoxycholic acid 59+ 21 141+ 92 76+ 25
tauro-chenodeoxycholic acid 31+10 312+ 171** 36+ 7t
deoxycholic acid 274+ 207 259+ 176 54+ 21
tauro-deoxycholic acid 391+ 164 1998t 620 354+ 119
tauro-lithocholic acid 11+ 0.2 15+ 2 13+ 0.7

Note: All concentrations are uM, data are representeth@sneant standard error (n=6
GB-D, 6 GB-IL, 7 Chow). Significant differences ixeten GB-IL and GB-D are indicated
with asterisks (P <0.05, **P <0.001) and differences between GB-IL and Chow are
indicated with crosses Pt<0.05, 1P <0.001). Bile acid concentrations were non-nornall
distributed and statistical analysis was completath the Kruskal-Wallis test with
adjustments for multiple comparisons.
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Supplemental Table 2.

Supplementary Table 2. Tissue Glucose Uptake during Euglycemic Conditionsin Bile

Diversion
Condition
Tissue
Chow GB-D GB-IL
Gastrocnemius 7.1+0.7 11.1+ 1.9 13.2+ 3.0
Soleus 47.8+£9.5 55.8+10.1 76.3t 13.2
Vastus Lateralis 7.6+0.6 9.6+1.8 6.4+ 0.7
Heart 354.3£ 8.5 341.0t 26.2 394. A 41.4
Perigonadal Adipose 3.9+£0.8 3.1+ 04 4.8+ 0.8
Subcutaneous Adipose 10.4+2.2 11.7+2.1 16.9+ 3.2
Brown Adipose 192.6+17.4 176.8 32.4 181.6- 21.7
Duodenum 13.9+ 3.0 10.7£ 0.9 13515
Jejunum 13.3+1.6 13.8£1.2 16.5£ 1.5
lleum 16.0+ 1.3 19.3: 1.3 19.0+ 1.9
Brain 49.6%+ 2.8 55.0+4.9 58.8+ 3.7

Note: Units are pmol/min/100g tissue, data are repredeasteéhe meat standard error (n=8
GB-D, 6 GB-IL, 8 Chow). Rates of tissue glucosealiptwere non-normally distributed and
statistical analysis was completed with the Krudkalllis test with adjustments for multiple
comparisons. No significant differences in tissliegse uptake were observed among any

tissues.
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Supplemental Table 3. OTU Tablefor Cecal Microbiome Analysis

Control GB-IL GB-D

1 2 4 1 8 4 6 1 3 4 5
OTU Table
p_Crenarchaeota;c_MCG";0_pGrfC26;f_;g_ 0 0 0 0 0 0 0 0 0
p_Crenarchaeota;c_Thaumarchaeota;o_Nitrososphsiérélgrososphaeraceae;g| C 1.59E-|
andidatus Nitrososphaera 0 0 0 0 0 0 0 0 0 05 0
p_Euryarchaeota;c_Methanobacteria;o_MethanobaletefiaMethanobacteriaceag;
g_Methanobacterium 0 0 0 0 0 0 0 0 0 0 0
p_Euryarchaeota;c_Methanomicrobia;o_Methanocelfakthanocellaceae;g_Me
thanocella 0 0 0 0 0 0 0 0 0 0 0
p_Euryarchaeota;c_Methanomicrobia;o_Methanomictesia Methanomicrobiace
ae;g_Methanoculleus 0 0 0 0 0 0 0 0 0 0 0
p_Euryarchaeota;c_Methanomicrobia;o_MethanosaestfaMethanosaetaceae;g_
Methanosaeta 0 0 0 0 0 0 0 0 0 0 0
p_Euryarchaeota;c_Thermoplasmata;o_E2;f [Methansitilesccaceae];g_ 0 0 0 0 0 0 0 0 0 0
Bacteria

0.0001

p_Acidobacteria;c_Acidobacteria-6;0_iii1-15;f_;g_ 0 |0 0 0 0 0 0 0 0 35 0
p_Acidobacteria;c_Acidobacteria-6;0_iii1-15;f mb24@ 0 0 0 0 0 0 0 0 0 0 0
p_Acidobacteria;c_ BPC102;0_MVS-40;f_;g_ 0 0 0 0 0 0 0 0 0
p_Acidobacteria;c_Solibacteres;o_SolibacteralegQ@ther 0 0 0 0 0 0 0 0 0 0 0
p_Actinobacteria;c_Acidimicrobiia;o_Acidimicrobialg_;g_ 0 0 0 0 0 0 0 0 0 0 0
p_Actinobacteria;c_Acidimicrobiia;o_Acidimicrobialg_Microthrixaceae;g_ 0 0 0 0 0 0 0 0 0 0
p_Actinobacteria;c_Actinobacteria;o_Actinomycetdleg 0 0 0 0 0 0 0 0 0 0 0
p_Actinobacteria;c_Actinobacteria;o_ActinomycetdleActinomycetaceae;g_Act|n
omyces 0 0 0 0 0 0 0 0 0 0 0
p_Actinobacteria;c_Actinobacteria;o_ActinomycetdleActinomycetaceae;g_True
perella 0 0 0 0 0 0 0 0 0 0 0
p_Actinobacteria;c_Actinobacteria;o_ActinomycetdleBeutenbergiaceae;Other| 0 0 0 0 0 0 0 0 0 0
p_Actinobacteria;c_Actinobacteria;o_ActinomycetdleBeutenbergiaceae;g_Salan
a 0 0 0 0 0 0 0 0 0 0 0
p_Actinobacteria;c_Actinobacteria;o_ActinomycetdleSellulomonadaceae;Other 0 0 0 0 0 0 0 0 0 0
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p_Actinobacteria;c_Actinobacteria;o_ActinomycetdleSellulomonadaceae;g_A

notalea 0 0 0 0 0 0 0 0 0 0 0
p_Actinobacteria;c_Actinobacteria;o_ActinomycetdleSellulomonadaceae;g_Cell

ulomonas 0 0 0 0 0 0 0 0 0 0 0
p_Actinobacteria;c_Actinobacteria;o_ActinomycetdleSellulomonadaceae;g_De

mequina 0 0 0 0 0 0 0 0 0 0 0
p_Actinobacteria;c_Actinobacteria;o_ActinomycetdleSorynebacteriaceae;g_Cpr

ynebacterium 0 0 0 0 0 0 0 0 0 0 0
p_Actinobacteria;c_Actinobacteria;o_ActinomycetdleBermabacteraceae;g_Brac

hybacterium 0 0 0 0 0 0 0 0 0 0 0
p_Actinobacteria;c_Actinobacteria;o_ActinomycetdleSrankiaceae;g_ 0 0 |0 0 0 0 0 0 0 0
p_Actinobacteria;c_Actinobacteria;o_ActinomycetdleSordoniaceae;g_Gordon|@ 0 0 0 0 0 0 0 0 0 0
p_Actinobacteria;c_Actinobacteria;o_Actinomycetdldstrasporangiaceae;g_ 0 00 0 0 0 0 0 0 0
p_Actinobacteria;c_Actinobacteria;o_Actinomycetdlgsineosporiaceae;g_ 0 0 [0 0 0 0 0 0 0 0
p_Actinobacteria;c_Actinobacteria;o_Actinomycetdlgsineosporiaceae;g_Kineoc

occus 0 0 0 0 0 0 0 0 0 0 0
p_Actinobacteria;c_Actinobacteria;o_Actinomycetdleelicrobacteriaceae;Other 0 0|0 0 0 0 0 0 0 0
p_Actinobacteria;c_Actinobacteria;o_Actinomycetdledicrobacteriaceae;g_ 0 0 |0 0 0 0 0 0 0 0
p_Actinobacteria;c_Actinobacteria;o_Actinomycetdleglicrobacteriaceae;g_Agro

myces 0 0 0 0 0 0 0 0 0 0 0
p_Actinobacteria;c_Actinobacteria;o_Actinomycetdlgglicrobacteriaceae;g_Cryo

cola 0 0 0 0 0 0 0 0 0 0 0
p_Actinobacteria;c_Actinobacteria;o_Actinomycetdlgglicrobacteriaceae;g_Curto 3.70E-

bacterium 0 0 05 0 0 0 0 0 0 0 0
p_Actinobacteria;c_Actinobacteria;o_Actinomycetdleglicrobacteriaceae;g_Frigo

ribacterium 0 0 0 0 0 0 0 0 0 0 0
p_Actinobacteria;c_Actinobacteria;o_Actinomycetdledlicrobacteriaceae;g_Leuc

obacter 0 0 0 0 0 0 0 0 0 0 0
p_Actinobacteria;c_Actinobacteria;o_Actinomycetdledicrobacteriaceae;g_Micr

obacterium 0 0 0 0 0 0 0 0 0 0 0
p_Actinobacteria;c_Actinobacteria;o_Actinomycetdlgglicrobacteriaceae;g_Sal|ni

bacterium 0 0 0 0 0 0 0 0 0 0 0
p_Actinobacteria;c_Actinobacteria;o_Actinomycetdledicrococcaceae;g 0 0 [0 0 0 0 0 0 0 0
p_Actinobacteria;c_Actinobacteria;o_Actinomycetdledlicrococcaceae;g_Arthrob

acter 0 0 0 0 0 0 0 0 0 0 0
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6.11E-]
p_Actinobacteria;c_Actinobacteria;o_Actinomycetdlgglicrococcaceae;g_Rothia 0 0 0 0 0 0 [0 0 0 0 0 0 0 06 0 0 0 0
p_Actinobacteria;c_Actinobacteria;o_Actinomycetdleglicromonosporaceae;g_| 0 0 0 0 0 0|0 0 0 0 0 0 0 0 0 0 0 0
p_Actinobacteria;c_Actinobacteria;o_Actinomycetdledlycobacteriaceae;g_Myco
bacterium 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Actinobacteria;c_Actinobacteria;o_ActinomycetdleNocardiaceae;g_Rhodocpc
cus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Actinobacteria;c_Actinobacteria;o_ActinomycetdleNocardioidaceae;g_ 0 0 0 0 0 0 [0 0 0 0 0 0 0 0 0 0 0 0
p_Actinobacteria;c_Actinobacteria;o_Actinomycetdledocardioidaceae;g_Aerom
icrobium 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Actinobacteria;c_Actinobacteria;o_ActinomycetdleNocardioidaceae;g_Nocdrd
ioides 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Actinobacteria;c_Actinobacteria;o_ActinomycetdleBromicromonosporaceae;g
_Cellulosimicrobium 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Actinobacteria;c_Actinobacteria;o_ActinomycetdleBromicromonosporaceae;g
_Promicromonospora 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Actinobacteria;c_Actinobacteria;o_ActinomycetdleBseudonocardiaceae;g_Act
inomycetospora 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Actinobacteria;c_Actinobacteria;o_ActinomycetdleBseudonocardiaceae;g_Pse
udonocardia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Actinobacteria;c_Actinobacteria;o_ActinomycetdleBseudonocardiaceae;g_%$ac
charopolyspora 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Actinobacteria;c_Actinobacteria;o_ActinomycetdleBseudonocardiaceae;g_The
rmobispora 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Actinobacteria;c_Actinobacteria;o_ActinomycetdleStreptomycetaceae;g_Strep
tomyces 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Actinobacteria;c_Actinobacteria;o_ActinomycetdleStreptosporangiaceae;Othe
r 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Actinobacteria;c_Actinobacteria;o_ActinomycetdleBhermomonosporaceae;g_
Actinomadura 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Actinobacteria;c_Actinobacteria;o_Bifidobactezif_Bifidobacteriaceae;g_Bifitl 54E-{0.00272.85E-3.18E-/0.0011 0.00280.00290.0028 0.0018, 7.76E-/0.00010.00091.59E-9.91E-|1.01E-|
obacterium 05 44 05 05 42 0 45 84 98 0 87 0 05 28 23 05 06 05
3.18E-
p_Actinobacteria;c_Actinobacteria;o_Micrococcalegf 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 05 0 0
0.0003(0.00200.0001J0.00048.92E-/6.17E-{0.0001/0.00020.00030.00040.0037/2.53E-0.00050.00050.00036.36E-{8.92E-|0.0002
p_Actinobacteria;c_Coriobacteriia;o_CoriobactesdleCoriobacteriaceae;g_ 08 82 24 14 05 05 02 46 66 68 91 05 51 25 51 05 05 52
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p_Actinobacteria;c_Coriobacteriia;o_CoriobactesdleCoriobacteriaceae;g_Adledc0008(0.00150.00080.00090.00140.00150.00100.00080.00140.00760.0027{0.00020.00070.00140.00180.00110.00170.0025

reutzia 79 02 93 97 64 67 34 05 03 67 |43 02 15 3 16 05 05 29

p_Actinobacteria;c_Thermoleophilia;o_;f ;g_ 0 0 0 0|0 0 0 0 0 0 0 0 0 0 0 0 0 0

p_Actinobacteria;c_Thermoleophilia;o_Gaiellales;K1AB1_02E;g_ 0 0 0 0 0 o |0 0 0 0 0 0 0 0 0 0 0 0

p_Actinobacteria;c_Thermoleophilia;o_Solirubrobaalkes;f Patulibacteraceae;g| 0 0 0 0 0 010 0 0 0 0 0 0 0 0 0 0 0

p_Actinobacteria;c_Thermoleophilia;o_Solirubrobaakes;f_Solirubrobacteraceag;

o_ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

p_Armatimonadetes;c_Armatimonadia;o_Armatimonadaldsmatimonadaceae;g

_ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

p_Armatimonadetes;c_SJA-176;0_RB046;f ;g 0 0 0 0 0|0 0 0 0 0 0 0 0 0 0 0 0 0

p_Armatimonadetes;c_[Fimbriimonadia];o_[Fimbriimoages];f_[Fimbriimonadag

eae];g_Fimbriimonas 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

p_Bacteroidetes;c_Bacteroidia;o_Bacteroidales;f ;g _ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.0002|9.32E-{7.60E-|0.00041.78E-|0.0001 0.00070.00024.46E-0.00030.00048.62E-/0.00510.00020.02070.00030.0001

p_Bacteroidetes;c_Bacteroidia;o_Bacteroidales;ft@amlaceae;g_Bacteroides |16 05 05 56 05 85 0 15 24 05 92 47 06 69 11 08 37 21

p_Bacteroidetes;c_Bacteroidia;o_Bacteroidales;fpymomonadaceae;g_Parabacte 8.92E- 3.07E- 0.0002

roides 0 0 0 0 06 0 05 0 0 0 0 0 0 14 0 0 0 0

p_Bacteroidetes;c_Bacteroidia;o_Bacteroidales;fpgomonadaceae;g_Porphyro 2.47E- 6.11E-]

monas 0 0 0 0 0 05 0 0 0 0 0 0 0 06 0 0 0 0
0.0005|0.00180.00050.00180.00690.0001/0.0001/0.00750.01180.00030.0045/0.00660.00013.6 7E-0.00080.06380.00180.0004

p_Bacteroidetes;c_Bacteroidia;o_Bacteroidales;ivitedlaceae;g_Prevotella 09 74 42 67 96 11 84 32 45 9 3 93 46 05 93 31 64 43

4.14E- 9.55E-0.0001 0.00080.00042.23E- 0.00028.62E-0.0004 0.00300.0001|3.02E+
p_Bacteroidetes;c_Bacteroidia;o_Bacteroidales;feRilaceae;g_ 0 05 0 05 43 0 0 38 78 05 0 53 06 15 0 35 19 05
0.0001

p_Bacteroidetes;c_Bacteroidia;o_Bacteroidales;feRélaceae;g_AF12 0 0 0 0 0 0 |0 68 0 0 0 0 0 0 0 0 0 0
0.0021|0.00280.00190.00220.00180.00030.00090.00280.00240.00050.00130.00440.00180.04750.00350.04720.00380.0004

p_Bacteroidetes;c_Bacteroidia;o_Bacteroidales;f-B84 44 17 67 38 92 33 72 05 81 79 94 59 87 21 51 24 37 53

p_Bacteroidetes;c_Bacteroidia;o_Bacteroidales;fofidacteraceae];g_Butyricimon 3.01E-

as 0 0 0 0 0 0 0 0 0 0 0 0 0 0 05 0 0 0

1.98E-

p_Bacteroidetes;c_Bacteroidia;o_Bacteroidales;fofiddcteraceae];g_Odoribacter 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 05 0

p_Bacteroidetes;c_Bacteroidia;o_Bacteroidales;rgp@votellaceae];g_Parapreyot 2.47E- 1.83E-| 0.0001 1.01E-

ella 0 0 0 0 0 05 0 0 0 0 0 0 0 05 0 75 0 05

p_Bacteroidetes;c_Bacteroidia;o_Bacteroidales;fdpt@votellaceae];g_[Prevotefla 0.0001

] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11 0 0
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p_Bacteroidetes;c_Cytophagia;o_Cytophagales;f_@ygtgaceae;g_ 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Bacteroidetes;c_Cytophagia;o_Cytophagales;f_@gtgaceae;g_Dyadobacter 0 0 0 0 0 0 0 0 0 0 0 0
p_Bacteroidetes;c_Cytophagia;o_Cytophagales;f_@wtgaceae;g_Flectobacillug 0 0 0 0 0 0 0 0 0 0 0 0
p_Bacteroidetes;c_Cytophagia;o_Cytophagales;f_@gtgaceae;g_Hymenobacter 0 0 0 0 0 0 0 0 0 0 0 0
p_Bacteroidetes;c_Flavobacteriia;o_Flavobacterial€syomorphaceae;g_ 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Bacteroidetes;c_Flavobacteriia;o_Flavobacterial€syomorphaceae;g_Fluviicol
a 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Bacteroidetes;c_Flavobacteriia;o_FlavobacterialERvobacteriaceae;g_Flavgba
cterium 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Bacteroidetes;c_Flavobacteriia;o_Flavobacterialp¥eeksellaceae];g_Chryseob
acterium 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Bacteroidetes;c_Flavobacteriia;o_Flavobacterialp¥eeksellaceae];g_Cloaciha 1.59E-
cterium 0 0 0 0 0 0 0 0 0 0 0 05 0
p_Bacteroidetes;c_Flavobacteriia;o_Flavobacterialp¥eeksellaceae];g_Elizabgth
kingia 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Bacteroidetes;c_Sphingobacteriia;o_Sphingobattstf Sphingobacteriaceaej@_ 0 0 0 0 0 0 0 0 0 0 0 0
p_Bacteroidetes;c_Sphingobacteriia;o_Sphingobattsrf Sphingobacteriaceaejg_
Olivibacter 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Bacteroidetes;c_Sphingobacteriia;o_Sphingobattsrf _Sphingobacteriaceaejg_
Pedobacter 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Bacteroidetes;c_Sphingobacteriia;o_Sphingobattstf Sphingobacteriaceaejg_
Sphingobacterium 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Bacteroidetes;c_[Saprospirae];o_[SaprospiraleShitinophagaceae;g_ 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Bacteroidetes;c_[Saprospirae];o_[SaprospiraleShitinophagaceae;g_Chitinoph
aga 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Bacteroidetes;c_[Saprospirae];0_[SaprospiralgShitinophagaceae;g_Sediminib 1.04E-9.50E-|2.12E- 1.11E- 3.18E-|
acterium 0 05 06 05 0 0 0 05 0 0 0 05 0
p_Chlamydiae;c_Chlamydiia;o_Chlamydiales;Other;®the 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Chlamydiae;c_Chlamydiia;o_Chlamydiales;f_;g_ 010 0 0 0 0 0 0 0 0 0 0
3.35E-
p_Chlamydiae;c_Chlamydiia;o_Chlamydiales;f_Paratlgtiiaceae;Other 0 0 0 0 0 05 0 0 0 0 0 0 0
p_Chlamydiae;c_Chlamydiia;o_Chlamydiales;f_Paradltiiaceae;g_Candidatug
Protochlamydia 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0
p_Chlamydiae;c_Chlamydiia;o_Chlamydiales;f_Paracttiaceae;g_Parachlamydi
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p_Chlorobi;c_lgnavibacteria;o_Ignavibacterialegf ; 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 S;SOlE
p_Chloroflexi;c_Anaerolineae;o_Anaerolineales;f_Ardinaceae;g_ 0 0 0 0 0 0o |0 0 0 0 0 0 0 0 0 0 0 0
p_Chloroflexi;c_Anaerolineae;o_Anaerolineales;f_Ardinaceae;g_Anaerolinea| 0 0 0 0 0 0|0 0 0 0 0 0 0 0
p_Chloroflexi;c_Anaerolineae;o_ SBR1031;f SHA-31;g9_ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Chloroflexi;c_Anaerolineae;o_SBR1031;f 0c28;g_ 0|0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Chiloroflexi;c_Ellin6529;0_;f ;g_ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Chloroflexi;c_Gitt-GS-136;0_;f ;g_ 0 0 0 0 0 0o o 0 0 0 0 0 0 0 0 0 0 0
8.74E-
p_Chloroflexi;c_Thermomicrobia;o_JG30-KF-CM45;f ;g_ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 05 0 0
p_Cyanobacteria;Other;Other;Other;Other 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Cyanobacteria;c_4C0d-2;0_SM1D11;f ;g_ 0 0 0 0 0 (03(0] 0 0 0 0 0 0 0 0 0 0 0
0.0015(0.00840.00140.0161/0.0037 0.0021/0.04780.01270.01150.0063/0.01110.0121j0.00120.0031{0.00350.00280.0015
p_Cyanobacteria;c_4C0d-2;0_YS2;f ;g_ 27 81 73 23 39 0 7 83 3 34 25 77 84 71 6 04 65 82
2.12E- 1.11E- 5.56E-{1.98E-
p_Cyanobacteria;c_Chloroplast;o_Streptophyta;f_;g_ 0 0 0 05 0 0 0 0 0 05 0 0 0 0 0 05 05 0
p_Cyanobacteria;c_ML635J-21;0_;f ;g_ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5.59E-
p_Cyanobacteria;c_Oscillatoriophycideae;o_Chrooalescf_Xenococcaceae;g_ | 0 0 0 0 0 010 05 0 0 0 0 0 0 0 0 0 0
p_Cyanobacteria;c_Oscillatoriophycideae;o_Chrooalesf _Xenococcaceae;g_Chr
oococcidiopsis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Deferribacteres;c_Deferribacteres;o_Deferribatgsrf _Deferribacteraceae;g_Mu 4.09E-|0.0008
cispirillum 0 0 0 0 0 0 05 16 0 0 0 0 0 0 0 0 0 0
p_FBP;c_io0_f ig_ 0 0 0 0 0 0 |0 0 0 0 0 0 0 0 0 0 0 0
p_Firmicutes;c_Bacilli;Other;Other;Other 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1.04E- 9.87E-] 3.37E- 2.01E-
p_Firmicutes;c_Bacilli;o_Bacillales;Other;Other 0 |05 0 0 0 05 0 0 0 0 0 05 0 0 05 0 0 0
p_Firmicutes;c_Bacilli;o_Bacillales;f ;g 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Firmicutes;c_Bacilli;o_Bacillales;f_Bacillacea¢h@r 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Firmicutes;c_Bacilli;o_Bacillales;f_Bacillaceae;g 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Firmicutes;c_Bacilli;o_Bacillales;f_BacillaceaeAnaerobacillus 0 0 0 0 0 0 |0 0 0 0 0 0 0 0 0 0 0 0
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p_Firmicutes;c_Bacilli;o_Bacillales;f_Bacillaceae&noxybacillus 0 0 0 0 0 0 |0 0 0 0 0 0 0 0 0 0 0 0
p_Firmicutes;c_Bacilli;o_Bacillales;f_BacillaceaeRgcillus 0 0 0 0 0 0o |0 0 0 0 0 0 0 0 0 0 0 0
2.38E-]

p_Firmicutes;c_Bacilli;o_Bacillales;f_Bacillaceaegeobacillus 0 0 0 0 0 0o |0 0 0 0 0 0 0 0 0 05 0 0
p_Firmicutes;c_Bacilli;o_Bacillales;f_Paenibacitkae;g_ 0 0 0 0 0 0 [0 0 0 0 0 0 0 0

p_Firmicutes;c_Bacilli;o_Bacillales;f_Paenibacikae;g_Brevibacillus 0 0 0 0 0 0 [0 0 0 0 0 0 0 0 0 0 0 0
p_Firmicutes;c_Bacilli;o_Bacillales;f_Paenibacikae;g_Cohnella 0 0 0 0 0 0 |0 0 0 0 0 0 0 0 0 0 0 0
p_Firmicutes;c_Bacilli;o_Bacillales;f_Paenibacikae;g_Paenibacillus 0 0 0 0 0 0 [0 0 0 0 0 0 0 0 0 0 0 0
p_Firmicutes;c_Bacilli;o_Bacillales;f_Planococcaggather 0 0 0 0 0 0 |0 0 0 0 0 0 0 0 0 0 0 0
p_Firmicutes;c_Bacilli;o_Bacillales;f_Planococcasga 0 0 0 0 0 0o |0 0 0 0 0 0 0 0 0 0 0 0
p_Firmicutes;c_Bacilli;o_Bacillales;f_Planococcaggga Lysinibacillus 0 0 0 0 0 0 [0 0 0 0 0 0 0 0 0 0 0 0
p_Firmicutes;c_Bacilli;o_Bacillales;f_Planococcagga Rummeliibacillus 0 0 0 0 0 (O (0] 0 0 0 0 0 0 0 0 0 0 0
p_Firmicutes;c_Bacilli;o_Bacillales;f_Planococcagga Sporosarcina 0 0 0 0 0 0 [0 0 0 0 0 0 0 0 0 0 0 0
p_Firmicutes;c_Bacilli;o_Bacillales;f_Sporolactobaceae;g_Sporolactobacillus| 0 0 0 0 0 0|0 0 0 0 0 0 0 0 0 0 0 0
p_Firmicutes;c_Bacilli;o_Bacillales;f_Staphylococeae;g_Staphylococcus 0 0 0 0 0 0|0 0 0 0 0 0 0 0 0 0 0 0
p_Firmicutes;c_Bacilli;o_Bacillales;f_Thermoactingcetaceae;g_ 0 0 0 0 0 0 |0 0 0 0 0 0 0 0 0 0 0 0
p_Firmicutes;c_Bacilli;o_Bacillales;f_Thermoactingretaceae;g_Planifilum 0 0 0 0 0 0 [0 0 0 0 0 0 0 0 0 0 0 0

1.83E-]
p_Firmicutes;c_Bacilli;o_Gemellales;f_Gemellaceae;g 0 0 0 0 0 0 0 0 0 0 0 0 0 05 0 0 0 0
p_Firmicutes;c_Bacilli;o_Lactobacillales;Other;Othe 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Firmicutes;c_Bacilli;o_Lactobacillales;f_;g_ 0 0 |0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Firmicutes;c_Bacilli;o_Lactobacillales;f_Aerocaceae;g_ 0 0 0 0 0 0 |0 0 (0] 0 0 (0] 0 0 0 0 0 0
1.23E- 1.02E-
p_Firmicutes;c_Bacilli;o_Lactobacillales;f_Enterocaceae;Other 0 0 0 0 0 |05 0 0 05 0 0 0 0 0 0 0 0 0
p_Firmicutes;c_Bacilli;o_Lactobacillales;f _Enteroccaceae;g_ 0 0 0 0 0 0o |0 0 0 0 0 0 0 0 0 0 0 0
0.00020.0001 9.15E-/0.00022.73E- 0.00033.05E- 0.0007
p_Firmicutes;c_Bacilli;o_Lactobacillales;f_Enterocaceae;g_Enterococcus 0 0 0 0 0 (71 13 0 05 12 05 (0] 45 05 0 0 14 0
0.0123(0.07670.00680.02940.09720.11930.01430.05370.11030.08010.0298/0.01070.00110.00720.007(00.00020.00660.06 7]

p_Firmicutes;c_Bacilli;o_Lactobacillales;f_Lactolilaceae;g_Lactobacillus 84 47 72 14 79 35 9 94 71 57 21 13 46 03 01 78 23 45
p_Firmicutes;c_Bacilli;o_Lactobacillales;f_Leucotmsaceae;g_ 0 0 0 0 0 0 |0 0 0 0 0 0 0 0 0 0 0 0
p_Firmicutes;c_Bacilli;o_Lactobacillales;f_Leucotarsaceae;g_Leuconostoc 0 0 0 0 0 010 0 0 0 0 0 0 0 0 0 0 0
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1.54E-|1.04E] 1.11E- 8.43E-(8.62E- 7.95E-]
p_Firmicutes;c_Bacilli;o_Lactobacillales;f_Streppacaceae;g_Lactococcus 05 05 0 0 0 0 0 0 0 05 0 06 06 0 0 06 0 0
1.54E-(3.11E- 1.06E- 3.70E-|0.0001/0.00024.07E-0.00080.0001/6.74E-5.17E-0.00018.02E-7.95E-0.0001/0.0002
p_Firmicutes;c_Bacilli;o_Lactobacillales;f_Streptecaceae;g_Streptococcus |05 05 0 05 0 05 43 12 05 36 28 05 05 04 05 05 39 72
1.04E- 2.68E- 0.0002 0.0003 1.00E- 0.0004
p_Firmicutes;c_Bacilli;o_Turicibacterales;f_Turiaitteraceae;g_Turicibacter 0 |05 0 0 05 0 0 0 0 9 0 0 79 0 05 0 0 63
9.32E- 7.14E-0.00012.05E-4.47E-0.0001{7.80E+8.20E-|0.00012.59E-7.33E-6.02E-7.95E-3.97E-|5.04E-
p_Firmicutes;c_Clostridia;o_Clostridiales;Other;&th 0 05 0 0 05 48 05 05 42 05 05 01 05 05 05 06 05 05
0.4681|0.47630.50790.43490.43130.60610.58270.357(00.37900.22770.34030.45170.53530.61330.67120.46920.58140.4591
p_Firmicutes;c_Clostridia;o_Clostridiales;f_;g_ 07 16 17 68 89 85 38 38 85 12 09 78 03 28 94 44 25 33
0.0007
p_Firmicutes;c_Clostridia;o_Clostridiales;f_Christenellaceae;g_ 0 0 0 0 0 0 |0 15 0 0 0 0 0 0 0 0 0 0
p_Firmicutes;c_Clostridia;o_Clostridiales;f_Clodtaiceae;Other 0 0 0 0 0 0 |0 0 0 0 0 0 0 0 0 0 0 0
0.0013|0.0011/0.00090.00220.00180.00120.00100.00330.00280.00750.0022/0.00060.00250.00100.00140.00020.00140.0015
p_Firmicutes;c_Clostridia;o_Clostridiales;f_Clodtaceae;g_ 26 49 6 7 74 46 54 52 38 11 24 49 85 02 73 7 87 72
p_Firmicutes;c_Clostridia;o_Clostridiales;f_Clodtaceae;g_Alkaliphilus 0 0 0 0 0 0 |0 0 0 0 0 0 0 0 0 0 0 0
p_Firmicutes;c_Clostridia;o_Clostridiales;f_Clodtaceae;g_Candidatus 0.0002 0.00180.0007/0.0001 0.0021j0.00066.69E+9.11E-|0.00088.62E-0.00210.00060.00070.00310.0005
Arthromitus 0 17 0 24 94 73 0 46 61 05 05 34 06 32 32 47 43 64
6.17E- 1.78E-2.47E-|3.07E-] 0.00019.11E- 4.01E-
p_Firmicutes;c_Clostridia;o_Clostridiales;f_Clodtaceae;g_Clostridium 05 0 0 0 05 05 05 0 (0] 89 06 0 0 0 05 0 0 0
p_Firmicutes;c_Clostridia;o_Clostridiales;f_Clodtaiceae;g_Oxobacter 0 0 0 0 0 0 [0 0 (0] 0 0 (0] 0 0 0 0 0 0
p_Firmicutes;c_Clostridia;o_Clostridiales;f_Clodiaceae;g_Proteiniclasticum 0 0 0 0 0 0|0 0 0 0 0 0 0 0 0 0 0 0
p_Firmicutes;c_Clostridia;o_Clostridiales;f_Clodtaiceae;g_SMB53 0 0 0 0 0 0 |0 0 (0] 0 0 (0] 0 0 0 0 0 0
0.0044(0.00600.00300.00952.68E-/0.00130.02600.00060.00170.00210.00170.01660.00120.00330.00540.00890.02000.0021
p_Firmicutes;c_Clostridia;o_Clostridiales;f_Dehaloteriaceae;g_Dehalobacterii 79 13 04 05 32 48 26 08 4 04 81 58 73 26 16 96 66
p_Firmicutes;c_Clostridia;o_Clostridiales;f_Eubaicteeae;g_Acetobacterium 0 0 0 0 0 00 0 0 0 0 0 0 0 0 0 0 0
5.57E
p_Firmicutes;c_Clostridia;o_Clostridiales;f_Eubaicteeae;g_Anaerofustis 0 0 0 0 0 0 [0 0 0 05 0 0 0 0 0 0 0 0
p_Firmicutes;c_Clostridia;o_Clostridiales;f_Grdudlcteraceae;g_ 0 0 0 0 0 0 |0 0 0 0 0 0 0 0 0 0 0 0
p_Firmicutes;c_Clostridia;o_Clostridiales;f_Graudcteraceae;g_Gracilibacter 0 0 0 0 0 010 0 0 0 0 0 0 0 0 0 0 0
0.0088|0.05330.00890.00290.07770.00370.00440.00270.00350.034740.03330.002(00.00120.00730.06940.00470.10520.0684
p_Firmicutes;c_Clostridia;o_Clostridiales;f_Lachpioaceae;Other 06 43 53 81 18 87 01 38 99 02 12 57 15 87 4 04 58 06
0.3257|0.27220.31750.46260.32340.16800.11560.20860.17620.44400.2211/0.16620.21290.14500.13980.24100.22720.3052
p_Firmicutes;c_Clostridia;o_Clostridiales;f_Lachpioaceae;g_ 3 44 02 2 46 61 22 51 18 69 15 68 78 55 34 15 92 26
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0.0004(0.00100.00030.00048.92E-/0.0005 0.0003 0.0005 1.98E-/0.0001
p_Firmicutes;c_Clostridia;o_Clostridiales;f_Lachpioaceae;g_Anaerostipes 78 77 52 67 05 55 0 0 97 0 0 0 0 0 32 0 05 41
1.78E- 3.05E-
p_Firmicutes;c_Clostridia;o_Clostridiales;f_Lachpioaceae;g_Blautia 0 0 0 0 |05 0 0 0 05 0 0 0 0 0 0 0 0 0
p_Firmicutes;c_Clostridia;o_Clostridiales;f_Lachpioaceae;g_Butyrivibrio 0 0 0 0 0 0 [0 0 0 0 0 0 0 0 0 0 0 0
0.0059|0.00540.00670.00440.00380.01520.00900.00300.00180.005740.01480.00220.00180.00380.00480.00430.00250.002Q
p_Firmicutes;c_Clostridia;o_Clostridiales;f_Lachpioaceae;g_Coprococcus 38 99 67 34 1 22 37 84 4 5 1 84 61 61 75 31 28 55
0.0004{0.00080.00050.00050.00020.00270.00160.00170.00030.018¢0.00050.00030.00350.00960.00160.00050.00020.0014
p_Firmicutes;c_Clostridia;o_Clostridiales;f_Lachpiraceae;g_Dorea 78 28 8 09 59 88 89 43 36 44 29 79 41 59 45 32 58 2
p_Firmicutes;c_Clostridia;o_Clostridiales;f_Lachpioaceae;g_Epulopiscium 0 0 0 0 0 (0] 0 0 0 0 0 0 0 0 0 0 0
1.22E-
p_Firmicutes;c_Clostridia;o_Clostridiales;f_Lachpioaceae;g_Lachnospira 0 0 0 0 0 00 0 0 0 0 0 0 05 0 0 0 0
0.00161.90E-{1.06E- 0.0032 0.0010 0.0002 8.62E-1.83E-0.00040.0001 0.0068
p_Firmicutes;c_Clostridia;o_Clostridiales;f_Lachpioaceae;g_Roseburia 0 |47 05 05 0 57 0 0 47 0 83 0 06 05 51 27 0 2
0.0019|0.00380.00220.00140.00390.0051/0.00300.00550.00060.04290.04950.02950.00200.01350.00760.00120.00500.0417
p_Firmicutes;c_Clostridia;o_Clostridiales;f_Lachpioaceae;g_[Ruminococcus] |89 83 62 32 89 69 91 43 81 82 62 77 42 38 03 08 66 69
3.70E-
p_Firmicutes;c_Clostridia;o_Clostridiales;f_Peptocaceae;g_ 0 0 0 0 0 |05 0 0 0 0 0 0 0 0 0 0 0 0
p_Firmicutes;c_Clostridia;o_Clostridiales;f_Peptocaceae;g_Dehalobacter_Syntro
phobotulus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Firmicutes;c_Clostridia;o_Clostridiales;f_Peptozaceae;g_Desulfosporosinu 0 0 0 0 0 (0N [0] 0 0 0 0 0 0 0 0 0 0 0
p_Firmicutes;c_Clostridia;o_Clostridiales;f_Peptocaceae;g_Pelotomaculum 0 0 0 0 0 0|0 0 0 0 0 0 0 0 0 0 0 0
p_Firmicutes;c_Clostridia;o_Clostridiales;f_Peptocaceae;g_Sporotomaculum 0 0 0 0 0 0|0 0 0 0 0 0 0 0 0 0 0 0
1.00E-| 1.01E-
p_Firmicutes;c_Clostridia;o_Clostridiales;f_Peptocaceae;g_rc4-4 0 0 0 0 0 0 |0 0 0 0 0 0 0 0 05 0 0 05
p_Firmicutes;c_Clostridia;o_Clostridiales;f_Pepteptococcaceae;Other 0 0 0 0 0 0|0 0 0 0 0 0 0 0 0 0 0 0
p_Firmicutes;c_Clostridia;o_Clostridiales;f_Pepteptococcaceae;g_ 0 0 0 0 0 0|0 0 0 0 0 0 0 0 0 0 0 0
p_Firmicutes;c_Clostridia;o_Clostridiales;f_Pepteptococcaceae;g_Peptostreptoc 2.01E
occus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 05
3.11E-{1.90E-9.55E-/1.78E-0.00010.00020.00014.07E-3.34E 0.00034.31E-0.00026.02E-5.56E-1.98E-2.01E-
p_Firmicutes;c_Clostridia;o_Clostridiales;f _Ruminocaceae;Other 0 |05 05 05 05 36 25 01 05 05 0 23 05 93 05 05 05 05
0.0122|0.02050.0131/0.01300.00950.02920.1411/0.02090.01480.01670.0056/0.11790.08490.07120.02110.02390.00670.0090
p_Firmicutes;c_Clostridia;o_Clostridiales;f_Ruminocaceae;g_ 3 25 92 04 31 85 99 5 65 27 05 28 17 26 44 74 81 A7
0.0001|0.00016.65E-/0.00040.00029.87E-|2.05E-/0.00110.0001/0.00040.00010.00020.00016.72E-/0.0001,0.0001,0.00020.0002
p_Firmicutes;c_Clostridia;o_Clostridiales;f _Ruminocaceae;g_Anaerotruncus |54 35 05 56 68 05 05 17 73 35 82 36 98 05 5 99 68 42
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p_Firmicutes;c_Clostridia;o_Clostridiales;f_Ruminocaceae;g_Ethanoligenens| 0 0 0 0 0 (N[0] 0 0 0 0 0 0 0 0 0 0 0
1.00E-
p_Firmicutes;c_Clostridia;o_Clostridiales;f_Ruminocaceae;g_Faecalibacterium 0 0 0 0 0 0|0 0 0 0 0 0 0 0 05 0 0 0
0.0024/0.00190.00290.00300.0031{0.02340.01560.0061,0.0057/0.00400.00170.07030.01020.03490.01880.07840.0171/0.0076
p_Firmicutes;c_Clostridia;o_Clostridiales;f_Ruminocaceae;g_Oscillospira 68 05 75 12 5 75 3 91 14 45 95 14 97 72 97 92 22 16
0.0062|0.00750.00590.00480.00440.00700.00580.00730.01870.01610.00370.00190.00190.0080/0.0031/0.00880.00540.0099
p_Firmicutes;c_Clostridia;o_Clostridiales;f _Rumipnocaceae;g_Ruminococcus ({92 18 12 79 26 68 95 08 8 47 09 72 47 83 6 12 53 43
p_Firmicutes;c_Clostridia;o_Clostridiales;f_Syntnopnonadaceae;g_Syntrophomo
nas 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Firmicutes;c_Clostridia;o_Clostridiales;f_Veillltaceae;Other 0 0 0 0 0 0 |0 0 0 0 0 0 0 0 0 0 0 0
p_Firmicutes;c_Clostridia;o_Clostridiales;f_Veillllaceae;g_ 0 0 0 0 0 0 [0 0 0 0 0 0 0 0 0 0 0 0
p_Firmicutes;c_Clostridia;o_Clostridiales;f_Veillllaceae;g_BSV43 0 0 0 0 0 0 |0 0 0 0 0 0 0 0 0 0 0 0
p_Firmicutes;c_Clostridia;o_Clostridiales;f_Veillellaceae;g_Megasphaera 0 0 0 0 0 0l 0 0 0 0 0 0 0 0 0 0 0
1.02E-2.23E-
p_Firmicutes;c_Clostridia;o_Clostridiales;f_Veilllfaceae;g_Sporomusa 0 0 0 0 0 0 |05 05 0 0 0 0 0 0 0 0 0 0
2.12E- 4.28E-]
p_Firmicutes;c_Clostridia;o_Clostridiales;f_Veillltaceae;g_Veillonella 0 0 0 |05 0 0 0 0 0 0 0 0 0 05 0 0 0 0
p_Firmicutes;c_Clostridia;o_Clostridiales;f_Veillllaceae;g_vadinHB04 0 0 0 0 0 0 |0 0 0 0 0 0 0 0 0 0 0 0
p_Firmicutes;c_Clostridia;o_Clostridiales;f_[Mogdteriaceae];Other 0 0 0 0 0 0 |0 0 0 0 0 0 0 0 0 0 0 0
0.0001/0.00030.0001/0.00050.00030.00200.00020.0011,0.00030.00230.0001/0.00020.00030.00020.00050.0001/0.0001/0.0003
p_Firmicutes;c_Clostridia;o_Clostridiales;f_[Mogdteriaceae];g_ 7 31 24 62 93 48 76 17 56 51 55| 28 45 14 22 03 69 43
5.57E+
p_Firmicutes;c_Clostridia;o_Clostridiales;f_[Mogdteriaceae];g_Anaerovorax 0 0 0 0 0 0|0 0 0 05 0 0 0 0 0 0 0 0
p_Firmicutes;c_Clostridia;o_Clostridiales;f_[Mogdteriaceae];g_Mogibacterium| 0 0 0 0 0 0 [0 0 (0] 0 0 (0] 0 0 0 0 0 0
p_Firmicutes;c_Clostridia;o_Clostridiales;f_[Tis@baceae];g_Helcococcus 0 0 0 0|0 0 0 0 0 0 0 0 0 0 0 0
p_Firmicutes;c_Clostridia;o_Clostridiales;f_[Tis@baceae];g_Parvimonas 0 0 0 0 0 0|0 0 0 0 0 0 0 0 0 0 0 0
p_Firmicutes;c_Clostridia;o_Clostridiales;f_[Tis@baceae];g_Sedimentibacter 0 0 0 0 0 0|0 0 0 0 0 0 0 0 0 0 0 0
p_Firmicutes;c_Clostridia;o_OPB54;f ;g_ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Firmicutes;c_Clostridia;o_SHA-98;f D2;g_ 0 0 0 0|0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.0001/0.00200.00030.00020.00067.40E-{0.0001/0.00130.0001/0.00040.0002/0.0001/0.00060.00050.0005 0.00060.0002
p_Firmicutes;c_Erysipelotrichi;o_Erysipelotrichafe&rysipelotrichaceae;g_ 08 19 33 33 43 05 13 74 42 79 37 01 63 93 62 0 25 32
p_Firmicutes;c_Erysipelotrichi;o_Erysipelotrichafe&rysipelotrichaceae;g_Alloh@.0078(0.02840.00530.00020.00340.00450.01641.12E-/0.00670.00490.0146(2.53E-/0.00190.0171/0.03030.00030.00190.0073
culum 65 06 04 97 36 64 47 05 82 48 |01 05 9 44 72 26 73 24
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p_Firmicutes;c_Erysipelotrichi;o_Erysipelotrichafe&rysipelotrichaceae;g_Clos

r

dium 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Firmicutes;c_Erysipelotrichi;o_Erysipelotrichafe&rysipelotrichaceae;g_Coprd.63E-|1.04E-9.50E-|0.00021.78E- 0.00021.02E-|2.23E+ 4.31E-{1.22E- 5.56E-2.97E-1.01E-
bacillus 05 05 05 33 05 0 0 01 05 05 [0 0 05 05 0 05 05 05
p_Firmicutes;c_Erysipelotrichi;o_Erysipelotrichafe&rysipelotrichaceae;g_[Eubac
terium) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Fusobacteria;c_Fusobacteriia;o_Fusobacterialessbbacteriaceae;g_Fusobacter 1.83E- 4.96E-
ium 0 0 0 0 0 0 0 0 0 0 0 0 0 05 0 0 05 0
p_Fusobacteria;c_Fusobacteriia;o_Fusobacterialenfotrichiaceae;g_Leptotrichi 1.78E-
a 0 0 0 0 05 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Gemmatimonadetes;c_Gemmatimonadetes;o_Gemmatialesd ;g_ 0 0 0 0 0 0 |0 0 (0] 0 0 (0] 0 0 0 0 0 0
p_NKB19;c_;o_;f ;g_ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2.38E-
p_Nitrospirae;c_Nitrospira;o_Nitrospirales;f_031824.;9_ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 05 0 0
p_OP11;c_;o_;f ;g_ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Planctomycetes;c_Phycisphaerae;o_CPla-3;f_;g_ 0 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Planctomycetes;c_Phycisphaerae;o_WD2101;f_;g_ 0 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1.59E-
p_Planctomycetes;c_Planctomycetia;o_Gemmatalesyin@@¢aceae;g_ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 05 0 0
p_Planctomycetes;c_Planctomycetia;o_Gemmatalesyin@@¢aceae;g_Gemmata] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Planctomycetes;c_Planctomycetia;o_Gemmatalesdplseraceae;g_ 0 0 0 0 0 (0] 0 (0] 0 0 (0] 0 0 0 0 0 0
p_Planctomycetes;c_Planctomycetia;o_Pirellulal®stéllulaceae;g_ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Planctomycetes;c_Planctomycetia;o_Pirellulal®réllulaceae;g_Al7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Planctomycetes;c_Planctomycetia;o_PlanctomycetaR®lanctomycetaceae;g_|PI 2.05E-] 3.02E-
anctomyces 0 0 0 0 0 0 05 0 0 0 0 0 0 0 0 0 0 05
p_Proteobacteria;c_Alphaproteobacteria;Other; Cther 0 0 0 0 0 0o |0 0 (0] 0 0 (0] 0 0 0 0 0 0
p_Proteobacteria;c_Alphaproteobacteria;o_Caulobaletef Caulobacteraceae;g| 0 0 0 0 0 (0] 0 (0] 0 0 (0] 0 0 0 0 0 0
p_Proteobacteria;c_Alphaproteobacteria;o_Caulobaetef Caulobacteraceae;g| B
revundimonas 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Proteobacteria;c_Alphaproteobacteria;o_Caulobaetef Caulobacteraceae;g| C
aulobacter 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Proteobacteria;c_Alphaproteobacteria;o_Caulobaletef Caulobacteraceae;g|
Mycoplana 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Proteobacteria;c_Alphaproteobacteria;o_Rhizogi@ier;Other 0 0 0 0 0 0 |0 0 0 0 0 0 0 0 0 0 0 0

22



p_Proteobacteria;c_Alphaproteobacteria;o_Rhizosialey_ 0 0 0o |0 0 0 0 0 0 0 0

p_Proteobacteria;c_Alphaproteobacteria;o_Rhizosial&urantimonadaceae;Othér 0 0 0 0 0 0 0 0 0 0

p_Proteobacteria;c_Alphaproteobacteria;o_Rhizogjaldurantimonadaceae;g_ 0 0|0 0 0 0 0 0 0 0

p_Proteobacteria;c_Alphaproteobacteria;o_RhizogjialBartonellaceae;g_ 0 0 |0 0 0 0 0 0 0 0

3.34E

p_Proteobacteria;c_Alphaproteobacteria;o_RhizogjalBeijerinckiaceae;g_ 0 0 [0 0 05 0 0 0 0 0

p_Proteobacteria;c_Alphaproteobacteria;o_RhizogjalBeijerinckiaceae;g_Chelat

ococcus 0 0 0 0 0 0 0 0 0 0 0

p_Proteobacteria;c_Alphaproteobacteria;o_RhizogialBradyrhizobiaceae;g_ 0 0 [0 0 0 0 0 0 0 0

p_Proteobacteria;c_Alphaproteobacteria;o_RhizosialBradyrhizobiaceae;g_Bain

eimonas 0 0 0 0 0 0 0 0 0 0 0

p_Proteobacteria;c_Alphaproteobacteria;o_RhizosialBradyrhizobiaceae;g_Brad 2.47E-

yrhizobium 0 0 05 0 0 0 0 0 0 0 0

p_Proteobacteria;c_Alphaproteobacteria;o_RhizogialBrucellaceae;Other 0 0 |0 0 0 0 0 0 0 0

p_Proteobacteria;c_Alphaproteobacteria;o_RhizogjalBrucellaceae;g_Ochrobact

rum 0 0 0 0 0 0 0 0 0 0 0

p_Proteobacteria;c_Alphaproteobacteria;o_Rhizosialelyphomicrobiaceae;Othgr 0 0 0 0 0 0 0 0 0 0

p_Proteobacteria;c_Alphaproteobacteria;o_Rhizosialelyphomicrobiaceae;g_ 0 (0] 0 0 0 0 0 0 0

p_Proteobacteria;c_Alphaproteobacteria;o_Rhizosialelyphomicrobiaceae;g_De 2.03E-

vosia 0 0 0 0 05 0 0 0 0 0 0

p_Proteobacteria;c_Alphaproteobacteria;o_Rhizojalelyphomicrobiaceae;g_Hy

phomicrobium 0 0 0 0 0 0 0 0 0 0 0

p_Proteobacteria;c_Alphaproteobacteria;o_Rhizojalelyphomicrobiaceae;g_Rh

odoplanes 0 0 0 0 0 0 0 0 0 0 0

p_Proteobacteria;c_Alphaproteobacteria;o_RhizosialMethylobacteriaceae;g_ 0 0|0 0 0 0 0 0 0 0

p_Proteobacteria;c_Alphaproteobacteria;o_RhizosialMethylobacteriaceae;g_M 2.47E- 3.34E-

ethylobacterium 0 0 05 0 0 05 0 0 0 0 0

2.05E-

p_Proteobacteria;c_Alphaproteobacteria;o_RhizosialMethylocystaceae;g_ 0 0 |05 0 0 0 0 0 0 0

p_Proteobacteria;c_Alphaproteobacteria;o_RhizosialMethylocystaceae;g_Plep

morphomonas 0 0 0 0 0 0 0 0 0 0 0

p_Proteobacteria;c_Alphaproteobacteria;o_RhizogialPhyllobacteriaceae;Other 0 0|0 0 0 0 0 0 0 0

p_Proteobacteria;c_Alphaproteobacteria;o_RhizosialBhyllobacteriaceae;g_ 0 0|0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0

0
p_Proteobacteria;c_Alphaproteobacteria;o_RhizosialPhyllobacteriaceae;g_Mes
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orhizobium

p_Proteobacteria;c_Alphaproteobacteria;o_RhizosialBhyllobacteriaceae;g_Phyl

lobacterium 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Proteobacteria;c_Alphaproteobacteria;o_RhizogjalRhizobiaceae;Other 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Proteobacteria;c_Alphaproteobacteria;o_RhizogialRhizobiaceae;g_ 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Proteobacteria;c_Alphaproteobacteria;o_RhizogjalRhizobiaceae;g_Agrobacte

rium 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Proteobacteria;c_Alphaproteobacteria;o_RhizosialRhizobiaceae;g_Kaistia| 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Proteobacteria;c_Alphaproteobacteria;o_RhizogjalRhizobiaceae;g_Rhizobiu

m 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Proteobacteria;c_Alphaproteobacteria;o_RhizogialRhizobiaceae;g_Shinella 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Proteobacteria;c_Alphaproteobacteria;o_Rhizogjal¥anthobacteraceae;Other 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Proteobacteria;c_Alphaproteobacteria;o_RhizogjalXanthobacteraceae;g_ 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Proteobacteria;c_Alphaproteobacteria;o_RhizogjalX¥anthobacteraceae;g_Labr

Vs 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Proteobacteria;c_Alphaproteobacteria;o_Rhizogjal¥anthobacteraceae;g_Xant

hobacter 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Proteobacteria;c_Alphaproteobacteria;o_Rhodolsetef Rhodobacteraceae;Ot

her 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Proteobacteria;c_Alphaproteobacteria;o_Rhodotmetef Rhodobacteraceae;_ 0 (0] 0 (0] 0 0 (0] 0 0 0 0 0 0
p_Proteobacteria;c_Alphaproteobacteria;o_Rhodotmetef Rhodobacteraceaejg_

Paracoccus 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Proteobacteria;c_Alphaproteobacteria;o_Rhodotmetef Rhodobacteraceaejg_

Rhodobacter 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Proteobacteria;c_Alphaproteobacteria;o_Rhoddigfes;f Acetobacteraceae;g| 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Proteobacteria;c_Alphaproteobacteria;o_Rhoddsjes;f Acetobacteraceae;g|

Gluconobacter 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Proteobacteria;c_Alphaproteobacteria;o_Rhoddigtes;f_Acetobacteraceae;g| R

oseococcus 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Proteobacteria;c_Alphaproteobacteria;o_Rhoddigfes;f Rhodospirillaceae;g| 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Proteobacteria;c_Alphaproteobacteria;o_Rhoddigtes;f _Rhodospirillaceae;g|

Phaeospirillum 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Proteobacteria;c_Alphaproteobacteria;o_Rickéisia ;g 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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2.05E-|1.12E-

p_Proteobacteria;c_Alphaproteobacteria;o_Rickéétsia mitochondria;Other 0 0 0 0 0 0 |05 05 0 0 0 0 0 0 0
p_Proteobacteria;c_Alphaproteobacteria;o_Sphingawtales;f Erythrobacteraceae
;Other 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Proteobacteria;c_Alphaproteobacteria;o_Sphingawhales;f Erythrobacteraceae
9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Proteobacteria;c_Alphaproteobacteria;o_Sphingachales;f_Sphingomonadagea
e;Other 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Proteobacteria;c_Alphaproteobacteria;o_Sphingachales;f_Sphingomonadagea 2.01E-
e;g_ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 05
p_Proteobacteria;c_Alphaproteobacteria;o_Sphingachales;f_Sphingomonadagea
e;g_Kaistobacter 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Proteobacteria;c_Alphaproteobacteria;o_Sphingachales;f_Sphingomonadagea
e;9_Novosphingobium 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Proteobacteria;c_Alphaproteobacteria;o_Sphingautales;f Sphingomonadagea 2.38E-|
e;g_Sphingobium 0 0 0 0 0 0 0 0 0 0 0 0 05 0 0
p_Proteobacteria;c_Alphaproteobacteria;o_Sphingautales;f Sphingomonadagea
e;g_Sphingomonas 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Proteobacteria;c_Betaproteobacteria;o_Burkhatiesf Alcaligenaceae;Other| 0 0 0 0 0 0|0 0 0 0 0 0 0 0 0
p_Proteobacteria;c_Betaproteobacteria;o_Burkhatisf Alcaligenaceae;g_ 0 0 0 0 0 00 0 0 0 0 0 0 0 0
p_Proteobacteria;c_Betaproteobacteria;o_Burkhatisf Alcaligenaceae;g_Achr 1.98E-
omobacter 0 0 0 0 0 0 0 0 0 0 0 0 0 05 0
p_Proteobacteria;c_Betaproteobacteria;o_Burkhaltiesif Alcaligenaceae;g_Sufter 2.07E-] 0.0007 1.72E-0.0015
ella 0 05 0 0 0 0 27 0 0 0 05 46 0 0 0
p_Proteobacteria;c_Betaproteobacteria;o_Burkhaterif Burkholderiaceae;g_Bu 2.07E-] 8.49E-({1.78E- 1.02E-] 3.34E3.65E- 1.83E-|
rkholderia 0 05 0 05 05 0 05 0 05 (05 0 05 0 0 0
p_Proteobacteria;c_Betaproteobacteria;o_Burkhatesjf Burkholderiaceae;g_Ra
ndoraea 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Proteobacteria;c_Betaproteobacteria;o_Burkhatiejf Comamonadaceae;Othe
r 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2.07E-|2.85E-+ 2.68E-(1.23E- 1.82E- 7.95E- 3.02E-
p_Proteobacteria;c_Betaproteobacteria;o_Burkhatiesjf Comamonadaceae;g| 0 |05 05 0 05 05 0 0 0 05 0 0 06 0 05
p_Proteobacteria;c_Betaproteobacteria;o_Burkhatisjf Comamonadaceae;g|Ac
idovorax 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Proteobacteria;c_Betaproteobacteria;o_Burkhateerif Comamonadaceae;g|Co
mamonas 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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7.95E-
p_Proteobacteria;c_Betaproteobacteria;o_Burkhatiejf Oxalobacteraceae;Otlter 0 0 0 0 0 0 0 0 0 0 0 0 06 0 0
p_Proteobacteria;c_Betaproteobacteria;o_Burkhatierjf Oxalobacteraceae;g_| 0 0 0 0 0 ol 0 0 0 0 0 0 0 0 0
p_Proteobacteria;c_Betaproteobacteria;o_Burkhaltiesjf Oxalobacteraceae;g_[Cu
priavidus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Proteobacteria;c_Betaproteobacteria;o_Burkhatierif Oxalobacteraceae;g_Jan
thinobacterium 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Proteobacteria;c_Betaproteobacteria;o_Burkhatiejf Oxalobacteraceae;g_Ral 5.18E-/8.55E-[3.18E-2.68E-{0.0001/2.05E- 1.22E-9.03E-0.00042.97E-3.02E|
stonia 0 05 05 05 05 73 05 0 0 0 0 05 05 13 05 05
p_Proteobacteria;c_Betaproteobacteria;o_Neisssjfialeisseriaceae;g_ 0 0 0 0 0 0 |0 0 0 0 0 0 0 0 0 0
2.68E- 2.44E- 0.0002
p_Proteobacteria;c_Betaproteobacteria;o_Neisssffiakeisseriaceae;g_Neisseria 0 0 0 0 |05 0 0 0 0 0 0 05 0 62 0 0
p_Proteobacteria;c_Betaproteobacteria;o_Rhodoeg;faRhodocyclaceae;g_ 0 0 0 0 0 0|0 0 0 0 0 0 0 0 0 0
p_Proteobacteria;c_Deltaproteobacteria;o_Bdellaitales;f Bacteriovoracaceae;g
_ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Proteobacteria;c_Deltaproteobacteria;o_Bdellasitales;f _Bdellovibrionaceaejg
_Bdellovibrio 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Proteobacteria;c_Deltaproteobacteria;o_Desulf@niles;f_Desulfovibrionace@.17E-|1.04E- 1.12E- 6.11E-]
e;g_ 05 05 0 0 0 0 0 05 0 0 0 06 0 0 0 0
p_Proteobacteria;c_Deltaproteobacteria;o_Desulfankles;f_Desulfovibrionacep
e;g_Bilophila 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Proteobacteria;c_Deltaproteobacteria;o_Desulfankles;f_Desulfovibrionacep 2.07E-6.65E-2.12E- 1.23E-{0.02860.14322.03E- 1.82E- 1.72E
e;g_Desulfovibrio 0 05 05 05 0 05 37 58 05 05 05 0 0 0 0 0
p_Proteobacteria;c_Deltaproteobacteria;o_MIZ46;f ;g 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7.95E-
p_Proteobacteria;c_Deltaproteobacteria;o_Myxocessal,g_ 0 0 0 0 0 o |0 0 0 0 0 0 0 05 0 0
p_Proteobacteria;c_Deltaproteobacteria;o_MyxocescilMyxococcaceae;g_Myx
ococcus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Proteobacteria;c_Deltaproteobacteria;o_Spirdadestf_;g_ 0 0 0 0 0 0 |0 0 (0] 0 0 0 0 0 0 0
p_Proteobacteria;c_Deltaproteobacteria;o_Syntropttebales;f Syntrophorhabdac
eae;g_ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Proteobacteria;c_Epsilonproteobacteria;o_Campygkeiales;f Campylobacterac
eae;g_Campylobacter 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Proteobacteria;c_Epsilonproteobacteria;o_Campygleales;f Helicobacteracéa54E-
e;Other 05 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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p_Proteobacteria;c_Epsilonproteobacteria;o_Campyglelales;f Helicobacteracea

e;g_ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Proteobacteria;c_Epsilonproteobacteria;o_Campygkeinales;f Helicobacteracega54E-|1.04E-

e;g_Flexispira 05 05 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Proteobacteria;c_Epsilonproteobacteria;o_Campykeiales;f Helicobacteracea 0.0004 0.0003

e;g_Helicobacter 0 0 0 0 0 0 0 25 0 0 0 0 0 97 0 0 0 0
p_Proteobacteria;c_Gammaproteobacteria;Other;@tiesr 0 0 0 0 0 0o |0 0 0 0 0 0 0 0 0 0 0 0
p_Proteobacteria;c_Gammaproteobacteria;o_;f_;g_ 0 0[0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Proteobacteria;c_Gammaproteobacteria;o_Aerom@emfisAeromonadaceae;g0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Proteobacteria;c_Gammaproteobacteria;o_Alterodalas;f Alteromonadacege;

g_Cellvibrio 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Proteobacteria;c_Gammaproteobacteria;o_Alterodalas;f Shewanellaceae;g_ 2.03E-

Shewanella 0 0 0 0 0 0 0 0 05 0 0 0 0 0 0 0 0 0
p_Proteobacteria;c_Gammaproteobacteria;o_Entemtigles;f_Enterobacteriacepe; 1.02E- 9.11E- 1.59E-

Other 0 0 0 0 0 0 0 0 05 0 06 0 0 0 0 05 0 0
p_Proteobacteria;c_Gammaproteobacteria;o_Entemties;f_Enterobacteriacefe(003(0.0001/0.00080.00020.00010.00010.00040.00024.07E-(0.00030.0006/0.00020.00020.00020.0001}0.00970.00030.0003
o_ 7 55 36 33 25 97 09 68 05 57 2 78 33 08 31 58 57 32
p_Proteobacteria;c_Gammaproteobacteria;o_Entemiigles;f Enterobacteriacege; 7.95E-|
g_Citrobacter 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 06 0 0
p_Proteobacteria;c_Gammaproteobacteria;o_Enteiigles;f Enterobacteriacege; 1.59E-|
g_Enterobacter 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 05 0 0
p_Proteobacteria;c_Gammaproteobacteria;o_Entemiigles;f Enterobacteriacege;

g_Erwinia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Proteobacteria;c_Gammaproteobacteria;o_Enteiiles;f Enterobacteriacege;

g_Escherichia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Proteobacteria;c_Gammaproteobacteria;o_Entemiigles;f Enterobacteriacegae;

g_Klebsiella 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Proteobacteria;c_Gammaproteobacteria;o_Entemtigles;f_Enterobacteriacepe;

g_Pantoea 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Proteobacteria;c_Gammaproteobacteria;o_Entemtigles;f_Enterobacteriacepe; 9.11E-

g_Proteus 0 0 0 0 0 0 0 0 0 0 06 0 0 0 0 0 0 0
p_Proteobacteria;c_Gammaproteobacteria;o_Entemiiles;f Enterobacteriacege;

g_Providencia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p_Proteobacteria;c_Gammaproteobacteria;o_Entemiigles;f Enterobacteriacege; 6.11E-]

g_Trabulsiella 0 0 0 0 0 0 0 0 0 0 0 0 0 06 0 0 0 0

27



p_Proteobacteria;c_Gammaproteobacteria;o_Legidegiia;g_

p_Proteobacteria;c_Gammaproteobacteria;o_LegidegflaCoxiellaceae;g_

p_Proteobacteria;c_Gammaproteobacteria;o_LegidegliaCoxiellaceae;g_Aqui
lla

p_Proteobacteria;c_Gammaproteobacteria;o_LegidegllalLegionellaceae;g_

p_Proteobacteria;c_Gammaproteobacteria;o_LegidegflalLegionellaceae;g_Le
onella

Qi

p_Proteobacteria;c_Gammaproteobacteria;o_LegidegllaLegionellaceae;g_Ta
ckia

lo

p_Proteobacteria;c_Gammaproteobacteria;o_Pastdascll Pasteurellaceae;Oth

o

p_Proteobacteria;c_Gammaproteobacteria;o_Pastdassil Pasteurellaceae;g_A
nobacillus

1.83E-
05

p_Proteobacteria;c_Gammaproteobacteria;o_Pastdassil Pasteurellaceae;g_A
regatibacter

6.11E-
06

0.0004
13

2.01E-
05

p_Proteobacteria;c_Gammaproteobacteria;o_Pastdassil Pasteurellaceae;g_H
mophilus

4.24E-
05

3.67E-
05

3.97E-
05

3.02E-
05

p_Proteobacteria;c_Gammaproteobacteria;o_Pseudoaesd_Moraxellaceae;g
Acinetobacter

p_Proteobacteria;c_Gammaproteobacteria;o_Pseudoaesd_Moraxellaceae;g
Enhydrobacter

p_Proteobacteria;c_Gammaproteobacteria;o_Pseudoesgd Pseudomonadad
e;Other

p_Proteobacteria;c_Gammaproteobacteria;o_Pseudadalesd_Pseudomonadag
€9_

1.59E-
05

p_Proteobacteria;c_Gammaproteobacteria;o_Pseudoesgd Pseudomonadad
e;g_Pseudomonas

8.92E-
06

1.22E-
05

p_Proteobacteria;c_Gammaproteobacteria;o_Xanthotatesf Sinobacteraceas;

p_Proteobacteria;c_Gammaproteobacteria;o_Xanthotatesf Sinobacteraceas;

_Steroidobacter

p_Proteobacteria;c_Gammaproteobacteria;o_Xanthatiadesf Xanthomonadaci
e;Other

ea
0

p_Proteobacteria;c_Gammaproteobacteria;o_Xanthatiadesf Xanthomonadaci
€.9_

daS4E-
05

p_Proteobacteria;c_Gammaproteobacteria;o_Xanthotadesf Xanthomonadac

0
ea
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e;g_Luteibacter

p_Proteobacteria;c_Gammaproteobacteria;o_Xanthatiadesf_Xanthomonadacea

e;g_Luteimonas 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

p_Proteobacteria;c_Gammaproteobacteria;o_Xanthathadesf Xanthomonadacea

e;g_Pseudoxanthomonas 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

p_Proteobacteria;c_Gammaproteobacteria;o_Xanthathadesf Xanthomonadacea

e;g_Stenotrophomonas 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

p_Proteobacteria;c_Gammaproteobacteria;o_Xanthatiadesf_Xanthomonadacea

e;9_Thermomonas 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.0003

p_SR1;c_jo_;f ;g_ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0

p_Spirochaetes;c_Spirochaetes;o_SpirochaetalegbcBpetaceae;g_ 0 0 0 0 0 0 |0 0 0 0 0 0 0 0 0 0 0 0

p_Spirochaetes;c_Spirochaetes;o_Spirochaetaleg:dcBpetaceae;g_Treponema 0 0 0 0 0 0|0 0 0 0 0 0 0 0 0 0 0 0

p_Spirochaetes;c_[Leptospirae];o_[LeptospiraleSkidiment-4;g_ 0 0 0 0 0 (O (0] 0 0 0 0 0 0 0 0 0 0 0

p_TM6;c_SJA-4;0_;f ;g_ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

p_TM7;c_TM7-3;0_;f_;0_ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4.63E-|0.00049.50E-/0.00050.00076.17E-/0.00030.00130.00160.00010.0002/8.43E- 7.02E-/4.77E-0.00040.0001

p_TM7;c_TM7-3;0_CWO040;f_F16;9_ 05 45 06 52 5 05 28 3 78 34 |1 06 0 0 05 05 66 51

p_TM7;c_TM7-3;0_EWO055;f_;g_ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

p_Tenericutes;c_Mollicutes;o_Anaeroplasmatales;aekaplasmataceae;g_Ana€ro 2.03E- 1.69E-/6.89E-| 0.0001

plasma 0 0 0 0 0 0 0 0 05 0 0 05 05 0 0 35 0 0

0.0007 0.0003 6.17E-/0.00020.00010.00030.000710.0002/8.43E-/0.00047.33E-/0.00040.00046.94E-2.01E-

p_Tenericutes;c_Mollicutes;o_RF39;f_;g_ 0 35 0 18 0 05 56 23 05 24 64 06 57 05 21 29 05 05

p_Verrucomicrobia;c_Opitutae;o_Opitutales;f_Opiteiae;g_Opitutus 0 0 0 0 0 (0] 0 (0] 0 0 (0] 0 0 0 0 0 0

p_Verrucomicrobia;c_Verrucomicrobiae;o_Verrucomiates;f Verrucomicrobiac

eae;g_ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

p_Verrucomicrobia;c_Verrucomicrobiae;o_Verrucomimades;f Verrucomicrobia©.1348(0.01870.11060.00320.02080.00260.02390.11150.23940.06700.2574{0.10360.12040.0013 0.00410.00160.002(Q

eae;g_Akkermansia 05 96 43 14 19 03 29 56 51 86 |26 75 27 75 0.003432 16 75

p_Verrucomicrobia;c_Verrucomicrobiae;o_Verrucomiziates;f Verrucomicrobiac

eae;g_Luteolibacter 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

p_Verrucomicrobia;c_Verrucomicrobiae;o_Verrucomizates;f Verrucomicrobiac

eae;g_Prosthecobacter 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

p_Verrucomicrobia;c_[Methylacidiphilae];0_Methyldghilales;f LD19;g_ 0 0 0 0 0 0 [0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

p_Verrucomicrobia;c_[Spartobacteria];o_[Chthonidbeales];f_[Chthoniobacterace
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aelig_

p_Verrucomicrobia;c_[Spartobacteria];o_[Chthonidbeales];f_[Chthoniobacterace 0.0001
ae];g_Candidatus Xiphinematobacter 0 0 0 0 0 0 0 0 35 0
p_Verrucomicrobia;c_[Spartobacteria];o_[Chthonidbeales];f [Chthoniobacterace

ae];g_Chthoniobacter 0 0 0 0 0 0 0 0 0 0
p_Verrucomicrobia;c_[Spartobacteria];o_[Chthonidbeales];f [Chthoniobacterace 3.18E-|
ae];g_DA101 0 0 0 0 0 0 0 0 05 0
p_Verrucomicrobia;c_[Spartobacteria];o_[Chthonidbeales];f_[Chthoniobacterace

ae);g_heteroC45_4wW 0 0 0 0 0 0 0 0 0 0
p_[Thermi];c_Deinococci;o_Deinococcales;f_Deino@mae;g_Deinococcus 0 0 0 0 0 0 0 0 0
p_[Thermi];c_Deinococci;o_Deinococcales;f_Truepeesg_Truepera 0 0 0 0 0 0 0 0 0 0
p_[Thermi];c_Deinococci;o_Thermales;f_Thermaceaetgiothermus 0 0 0 0 0 0 0 0 0 0
p_[Thermi];c_Deinococci;o_Thermales;f_Thermacea&tgrmus 0 0 0 0 0 0 0 0 0 0
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Supplemental Methods

Body Weight, Food Intake & Body Composition Analysis.

For measurement of body weight and food intake, daily measurements were made from
singly housed animals to ensure accurate food intake. The difference in food weight was
measured daily from the previous day’s ration. Non-invasive measurements of body
composition (i.e. fat mass, fat-free mass) were made weekly after a 2h period of food-restriction
using a mgl0 NMR analyzer (Bruker Optics Inc., Billerica, MA).

Hyperinsulinemic-Euglycemic Clamp Studies

Insulin sensitivity was measured at 4 weeks postoperative by the Vanderbilt Mouse
Metabolic Phenotyping Center (MMPC, Nashville, TN) similar to prior studies®. Briefly, one week
prior to clamp, carotid artery and jugular vein catheters were placed for sampling and infusions,
respectively. Washed erythrocytes were replaced to preclude any decrease in hematocrit that
occurs with the repeated blood sampling. A primed (1.5uCi) continuous (0.075pCi/min) 3-[°H]-
glucose infusion was started at -20 min. The clamp was initiated at 0 min with a continuous
insulin infusion (2.5 mU/kg/min) that was maintained for 145 min. This insulin dose was chosen
to (a) achieve a steady-state, plasma insulin concentration similar to the peak insulin
concentrations obtained during the OGTT and (b) to enable discernment of any potential effects
on hepatic glucose production or peripheral glucose uptake. Arterial glucose was measured at
10 min intervals to provide feedback to adjust the glucose infusion rate (GIR) containing 3-[*H]-
glucose as needed to clamp glucose concentration and specific activity. Glucose kinetics were
determined at -10 min and at 10 min intervals at steady state (a priori defined from t = 80-120
min). Plasma insulin was measured at -10, 100, and 120 min during the procedure to verify
steady state insulin concentration and physiologic hyperinsulinemia. A 13uCi intravenous bolus
of 2-[*"C]-deoxyglucose was administered at 120 min and used to determine the glucose
metabolic index, an indication of tissue-specific glucose uptake. Blood samples were collected
at 2, 5, 10 and 25 min after injection to measure decay of plasma 2-[**C]-deoxyglucose. Tissues
were collected to assess tissue specific rate of glucose uptake. All samples were deproteinized
with BaOH, and ZnSQ, prior to scintillation counting. Endogenous glucose production, a
measure of hepatic glucose production, was calculated as described.

Hyperglycemic Clamp

Studies were performed as previously described®. Baseline blood sugar and insulin
levels were drawn and infusions of insulin (Humulin Regular U100 at 4mU/kg/min) were started
at t=0 and continued until t=120. Rate of glucose infusion was adjusted using measured glucose
levels every 5 minutes throughout the experiment. 3-[*H]-D-Glucose was infused continuously
throughout the study and *C-2-deoxyglucose was infused at t=120 minutes to detect the rate of
endogenous glucose production and the rate of glucose utilization in selected tissues. Mice
were transfused with blood from age matched male mice to maintain hemoglobin levels during
experiment.

Hepatic Glycogen Measurements

Pulverized liver tissue (100 mg) was added to a 5-fold volume of 0.6 N perchloric acid in pre-
chilled tubes. After neutralization with potassium bicarbonate, samples were treated with an
amyloglucosidase-sodium acetate solution and incubated in a 40<C bath for 2 hours prior to the



measurement of liberated glucose using the glucose oxidase assay (Infinity; Thermo Scientific)
and oyster glycogen reference®

Glucose Tolerance Testing

At 4 or 8 weeks postoperative, mice were subjected to oral glucose tolerance (OGTT)
testing after a 5h period of food restriction. Animal transport from the rodent housing facility to
the laboratory was done early in the morning (0700-0800) following the beginning of the light
cycle, and mice were acclimated to the laboratory environment. Blood was sampled from the talil
vein before and at 10, 20, 30, 45, 60, 90 and 120 minutes after oral gavage of 20% dextrose (2
mg/g body weight). In additional experiments, 5 hr fasted mice at 4 weeks postoperative were
dosed with the GLP-1R antagonist Ex9 (50 pg, i.p.; Tocris Biosciences) 120 min prior to OGTT>,
Blood glucose concentration (mg/dl) was measured serially using a glucometer (Accu-Chek,
Roche, Indianapolis, IN). Additional blood samples (~100ul) were collected (0, 20 min) for
determination of insulin or GLP-1 concentration.

Intestinal Glucose Uptake

Determination of intestinal glucose uptake is well-described in rats as well as other larger
animal models®® using the glucose analog, 3-O-methyl-glucose (3-OMG). 3-OMG is transported
by SGLT1 and GLUT2® with an affinity similar to that of D-glucose, is nhon-metabolizable, and
widely used to assess intestinal glucose absorption”®. The experiment was conducted on three
separate groups of mice over a three-day period and fresh tracer was prepared no more than 30
minutes prior to gavage for each day. 3-[°H]-OMG (~10 puCi/mouse) was spiked into a 20%
dextrose solution and provided via oral gavage. Blood was collected for measurement of [*H] at
background and then at 2, 5, 10, 20, 30, 60, 90 and 120 min post-gavage. The rate of 3-OMG
appearance (i.e. slope of the tracer appearance over time two to twenty minutes) in the blood
was used as a surrogate for intestinal uptake. Small plasma samples for tracer appearance
(disintegrations per minute, dpm), were measured using scintillation counting (LS 6500;
Beckman Coulter) and expressed that as a percentage of total dpm administered to each animal
via oral gavage.

Mesenteric Lymphatic Cannulation & Lymph Collection

Incretins and other intestinal-derived hormones are secreted by enteroendocrine cells into
the lamina propria, the space drained by intestinal lacteals. These lacteals coalesce into the
mesenteric lymphatics, and sampling from this space allows for a much more sensitive method
to assess intestinal hormone secretion® . In order to assess basal and nutrient-induced incretin
responses after bile diversion, separate groups of mice underwent laparotomy and mesenteric
lymph duct cannulation with polyvinylchloride (PVC) tubing (0.2 mm ID, 0.5 mm OD; Tyco
Electronics). Cyanoacrylate tissue adhesive was used to secure the lymphatic catheter that
drained to gravity. A second feeding PVC catheter (0.5 mm ID, 0.8 mm OD; Tyco Electronics)
was inserted into the stomach and extended so that the tip of the catheter terminated within the
first portion of the duodenum. The feeding catheter was held in place with a purse string suture
and sealed with a drop of cyanoacrylate glue. Both catheters were exteriorized and mice were
allowed to recover with a nutrient and electrolyte solution (5% dextrose in 0.9% saline) via the
feeding catheter (500 pl/hr) to replace fluid losses. Mice were recovered overnight in Bollman
mouse cages in a temperature- and humidity-controlled incubator at 25C and 45% relative
humidity (Isolette Warmer Incubator, Hill-Rom Air-Shields). The following morning the



dextrose/electrolyte solution is discontinued and 0.9% saline is begun and allowed to equilibrate
for one hour prior to beginning lymph collection. Following equilibration, animals undergo a two-
hour basal collection period and then a 300ul nutrient bolus (Ensure®, Abbott) is given in 50pl
fractions over a three-minute period. Mesenteric lymph is collected hourly for the next 5h for
analysis. To accurately measure the volume of lymph production, fractions are collected in pre-
weighed tubes and the volume of lymph produced is calculated using an estimated density of
1.02 g/ml*.

Bile Acid Controls, Chemicals, and Calibrators.

All bile acids were purchased from C.D.N. Isotopes Inc. (Pointe Claire, Montreal, PQ, CA).
Tauro-B-muricholic-d4 acid (5B-cholanic acid-3a,6,7p-triol-N-[2-sulphoethyl]-amide-2,2,4,4-d4,
TBMCA-d4), was purchased from United States Biological Corp., Swampscott, MA). HPLC
grade water, acetonitrile, ethanol, methanol, ammonium acetate and ammonia were purchased
from Sigma Chemicals (St. Louis, MO). Formic acid was purchased from Thermo Scientific
(Rockford, IL).

Stock solutions of 2.5 mM of all bile acids (THCA, HCA, TaMCA, TBMCA, TwMCA, HDCA,
THDCA: 10 mM) were used to prepare calibrators with concentrations of 100 uM in methanol.
For the preparation of calibrators, bile acids were mixed to achieve final concentrations of 20,
2.5,0.75, 0.25, 0.05, 0.015, 0.005 uM. To prepare 20ml of a 2.0 nM internal standard, 250 pL
each of d4-CDCA, d4-TCA, d4-GCDCA and 500 pL d4-CA, d4-TBMCA and d4-GCA were
added to 20% (v/v) acetonitrile.

Sample preparation of bile acids for UPLC/ESI-MS.

For bile acid measurements, the following were added to 50ul of homogenate: 200ul of 100
mM aqueous sodium hydroxide and 50ul of a 2 nM internal standard mix. The sample was then
heated at 64°C for 30 min, centrifuged for 10 min at 14,400 x g, and the supernatant acidified to
pH 7.0 with 50ul of 0.1M hydrochloric acid. The sample was brought to a final volume of 1 ml
with water and applied to a 1 ml (30 mg) Oasis HLB cartridge (Waters, Milford, MA) previously
equilibrated first with 1 ml of methanol, then 1 ml of water (Rodrigues, 1996). The column bound
bile acids were washed with 1 ml of 5% (v/v) aqueous methanol then 1 ml of 2% (v/v) aqueous
formic acid. Bile acids were eluted from the column with 1 ml of 2% (v/v) ammonia in methanol
and the eluent evaporated to dryness using a rotary evaporator at 30°C for 2 hr. Samples were
re-suspended in 100ul of 25% (v/v) acetonitrile in water.

Bile acid analysis by HPLC-MS

MS analysis was performed using a TSQ Quantum mass spectrometer (ThermoFinnigan,
Sunnydale, CA) equipped with an ESI probe in negative-ion mode. The following (optimized)
parameters were used for the detection of the analytes and the internal standard; N2 sheath
gas, 49 p.s.i.; N2 auxiliary gas, 25 p.s.i.; spray voltage, 3.0 kV; source CID, 25 V; capillary
temperature, 300C; capillary offset, -35 V; tube | ens voltage, 160 V; Q2 gas pressure, 1.5 mtor;
Q3 scan width 1 m/z; Q1/Q3 peak widths at half-maximum, 0.7 m/z. Calibration curves and
concentration of individual bile acids were calculated by LCQuan 2.5.5 software
(ThermoFinnigan). Concentrations of individual bile acids were calculated from peak area in the
chromatogram detected with SRM relative to the appropriate internal standard.



An Acquity ultra performance liquid chromatography system (UPLC; Waters, Milford, MA)
was used with an ACQUITY UPLC BEH C18 1.7 um, 2.1 x 100 mm column, from Waters
(Milford, MA), was heated to 50C, and a binary sol vent system of 20% (v/v) acetonitrile in water
(mobile phase A) and 80% (v/v) acetonitrile in water (mobile phase B) both containing 1 mM
ammonium acetate were used to resolve plasma bile acids as previously described* MS
analysis was performed using a TSQ Quantum mass spectrometer (ThermoFinnigan,
Sunnydale, CA) equipped with an ESI probe in negative-ion mode. The following (optimized)
parameters were used for the detection of the analytes and the internal standard; N2 sheath
gas, 49 p.s.i.; N2 auxiliary gas, 25 p.s.i.; spray voltage, 3.0 kV; source CID, 25 V; capillary
temperature, 300C; capillary offset, -35 V; tube | ens voltage, 160 V; Q2 gas pressure, 1.5 mtor;
Q3 scan width 1 m/z; Q1/Q3 peak widths at half-maximum, 0.7 m/z. Calibration curves and
concentration of individual bile acids were calculated by LCQuan 2.5.5 software
(ThermoFinnigan). Concentrations of individual bile acids were calculated from peak area in the
chromatogram detected with SRM relative to the appropriate internal standard.

Immunoblot analyses.

Liver and skeletal muscle tissues were collected at four or eight weeks postoperatively and
snap frozen in liquid nitrogen. Tissues were pulverized, powdered, and then homogenized in
lysis buffer and pelleted. Protein concentrations of the supernatant were analyzed, and
equivalent amounts of protein were loaded onto a polyacrylamide gel. Primary antibodies raised
against CYP7AL (ab65596, 1:1000) were purchased from Abcam (Cambridge, MA). Goat anti-
FXR (sc-1204; 1:1000). Rabbit anti-SHP2 was a gift from Dr. Gen-Sheng Feng, University of
California San Diego, CA. The primary antibodies were diluted in Li-Cor blocking buffer and
incubated at room temperature for 1h. Goat anti-rabbit, donkey anti-goat, goat anti-mouse or
donkey anti-sheep fluorescently-labeled secondary antibodies (Li-Cor Inc., Lincoln, NE) were
diluted 1:10,000 and incubated in blocking buffer at room temperature for one hour with
shaking. After three rinses with PBS solution, the membrane was scanned with the Odyssey
Infrared Imaging System (Li-Cor, Inc.). Akt phosphorylation status in skeletal muscle as a
surrogate for insulin signaling was examined in gastrocnemius harvested before or after
intravenous insulin injection. Those tissues were pulverized, powdered and homogenized in
total lysate buffer. Total protein concentration was assessed by Lowry Assay and 30ug of
protein (equal volume and concentration) was added to a Mini-Protean Precast Gel TGX (Bio-
Rad) 4-20% Acrylamide used with Tris/Glycine Buffer (Cat. # 456-1094). Volume of protein per
well was 16 uL containing a 1:1 volume ratio of Laemmli Sample Buffer (Bio-Rad, Cat. # 161-
0737) with B-Mercapto-ethanol denatured at 95 for 5min. Trans fer efficiency was assessed
using Ponceau S solution (0.1 % PonceauS (w/v) in 5% (v/v) acetic acid (Sigma, Cat#. P7170).
Phospho-Akt (Ser473) Rabbit antibody was diluted 1:1000 in TBST containing 1%
polyvinylpyrrolidone (PVP) (#9271S Cell Signaling), and total Akt (Cell Signaling #2920S) was
diluted 1:1000 in TBST containing 1% PVP.

Cecal Content Sampling & Microbiota Analysis

Cecal content samples were collected 8 weeks postoperatively and stored at -80C. DNA
extraction, amplification, library prep, and sequencing were done by at Vanderbilt University as
previously described". Briefly, 16S universal Eubacteria primers (PCR primers 515/806) were
used to amplify the V4 variable region. A single-step 30 cycle PCR using HotStarTaq Plus



Master Mix Kit (Qiagen, Valencia, CA) were used. Following PCR, all amplicon products from
different samples were mixed in equal concentrations and purified using Agencourt Ampure
beads (Agencourt Bioscience Corporation, MA, USA). Microbial sequencing was analyzed by
bacterial tag encoded FLX amplicon pyrosequencing (bTEFAP) using a Roche 454
pyrosequencer and titanium reagents and 3-5K nominal sequences per sample of high quality
extracted DNA. Sequences were depleted of barcodes and primers then short sequences <
200bp are removed, sequences with >1 ambiguous base calls removed, and sequences with
homopolymer runs exceeding 6bp removed using the statistical software package Quantitative
Insights Into Microbial Ecology (QIIME). Microbiome differences were calculated using the
nonparametric Adonis method*%. OTUs were then taxonomically classified using BLASTn
against a curated GreenGenes database.

Clinical Chemistry

Plasma was collected from mice after 5h food-restricted and stored at -80°C unless stated
otherwise. Packed cell volume was measured on microvolume samples in pilot studies to rule
out anemia. Plasma insulin was measured using an ultra-sensitive ELISA for mouse insulin
(both exogenous and endogenous insulin; Mercodia, Uppsala, Sweden), while incretin
concentrations (GLP-1, GIP) were measured using Luminex Bead-based Multiplex Assay (R&D
Systems, Minneapolis, MN).

Fecal Fat Analysis

Total feces were collected over a 6h period and (100 mg) were extracted 3:1 with chloroform
and methanol, respectively, with the resulting lipid extract weighed as described®®. FFAs were
analyzed using the non-esterified fatty acid analysis kit (Wako Life Sciences, Richmond, VA).

Statistical Analysis & Data Visualization

Sample size and power calculation estimates were based on previous weight loss and food
intake observations in high-fat fed mice after bariatric procedures®. Data are expressed as
means * standard error unless otherwise stated. Error bars are included on all data, but may not
be visible when the error bar is smaller than the symbol representing the mean. Nonparametric
methods (Kruskal-Wallis with multiplicity adjustment) were used instead of parametric
equivalents to decrease error likelihood and increase statistical power, as data distributions
were not reliably normally distributed and nonparametric methods have 96% efficiency of
parametric methods and are much more robust to violations in method assumptions™. Student’s
t-test (unpaired, two tailed) was used for binary comparisons. All analyses were two-tailed with
alpha = 0.05. Statistical analyses and data visualization were performed using Prism version 6.0
(GraphPad, La Jolla, CA) or R version 3.2.1 (The R Foundation for Statistical Computing).
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