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Methods
Non-target metabolomics analysis

GC-MS analysis

Sample preparationAbout 20 mg fecal samples were homogenized with
precooles al i ne (1: 4, wvwag adedtg the febhé Homagenatd (4:1,
elLel) a nmixed/ forrlbmento precipitate protein and extract metabolites.
After two times centrifugatior§4 €, 12000 rpm, 10 min)80 ¢ Lof the supernatant
was transferred to a brovgtass vial The mixture was incubated at 37 € for 90 min
after adding with 25 €L met hoxya ifheme
the mixture wasvacuum died at 50 € for 2 h (LabconcoCentriVap® , Kansas,
USA). After that, 120e Lof MSTFAwas addedo the vial for chemical derivatization,
and the mixture was incubated at 37 € for 2 Ih the end, thesupernatant was
collectedfor GC-MS analysis.

Instrument parametersCompound separation was performed onRiR-5MS

cpillary col umn ( 30. Qandeompounds wreletestesbyh O .

GC-MS-QP2010 Ultra (Shimadzu Inc., Kyoto, Japa@plumn temperaturavas
initially set at 70 € for 2 minand increased from0to 320 € (10 €/min) from 2 to

27 min and then maintained 820 € for 2 min. Theflow rate of carrier gas (Helium)

hydr o

25 ¢

was 1.0 mL/min The temperatures of the injector, transfer line and ion source were

maintained at 250, 250, and 200 @spectively. Injection volumeasl € Wwith a

split ratioat 30:1 Data acquisition was performed in full scan mode (from m/z 45 to

600); Mass spectrometer was operated in electron impact mode (El, 70 eV).
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Metabolitesannotation. Metabolitefeaturesdetected byGC-MS wasannotated
by comparing the mass spectrahathose available in National Institute of Standards
and Technology (NIST 11) library (similaritghould be80% or morg, and further
confirmed with available standard compounds the laboratory by retention time,
accurate mass as well as mass spectra.

LC-MS/MS analysis

Sample preparationThe procedures of sample preparation for-MS/MS

analysis were same to those for -GIS analysis except that there were no chemical

derivatization steps, i.e., the supernatant taken from methanol extraction was

transfered to a LEGMS vial for instrument analysis.

Instrument parameter&C-MS/MS analysiswas carried out on an UFLC system
coupled with ion trap/timeff light hybrid mass spectrometry (UFLET-TOF/MS,
Shimadzu Inc., Kyoto, Japanand compounds wereeparatd by a Phenomenex
Kinetex C18 column (100 x21 mm, . The rBobile pihpseas consisting ofA)
0.1% formicacidin waterand (B) acetonitrileThe eluting gadientwas 30 min and
described as followanobile phase A was decreased from 9%%, within 20 min,
maintained at 5% A for 3min, theéarought back t®5% and maintained there for 7
min. Flow rate was 0.4 mL/min. dlumn temperatur@vas set at 40 ; Injection
volume was & L Electrospray ionization (ESI) sour@e both positive andhegative
modes with m/z ranging fronl.00t01000was appliedTOF analyzer detectmoltage
was 1.8kV. Curved desorption line (CDLandheat blockkemperaturevere both set

at 20C . Interface voltagevas 4.5 kV for positivemodeand-3.5 kV for negative
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mode

Metabolites annotation. Compound formula was firstly predicted based on
theoretical and observed m/z valasswell agsotopic patternperformed byFormula
Predictor in LC/MS Solution softwareThen, metabolites were annotated by
comparing them/z values, formulae and the MS/MS fragmentatiovith to online

databases, such as HMDB http://www.hmdb.ch the Mass Bank

(http://www.massbank.jpand METLIN Metabolte (ttp://metlin.scripps.edu etc.

Further confirmation was done by comparing with available standard compounds with
respect to retention time, accurate mass as well as mass spectra.

Data analysis and differential metabolites screening

Quiality control (QC) was generated by pooling equal aliquot of each sample and
was processed together with actual samples. QC was injectedsevensamples in
the analytical sequence to check the robustness of thdarget metablomics
workflow. The variable importance in projectidiWIP) generated fronorthogonal
partial leastsquaresdiscriminant analysis (OPLBA) models and p values from
nontparametric ManinWhitney U test (SPSS 19.0, Chicago, USA) wesed to
determine whethea feature is significantly different between the two groups or not.
Only featuresvith VIP > 1 andp < 0.05 were considered faretabolite annotation
Target metabolomics analysis of bile acid

Sample preparationAbout 30 mg fecal samples wetgomogenized with
precooled saline (4; mg [). Methanol spiked with cortisone acetatat 5¢ g / mL

(internal standand was addd to the fecal homogenate(4:1, €L/ k). After


http://www.hmdb.ca/
http://www.massbank.jp/
http://metlin.scripps.edu/
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vortexmixing for 15 min, the mixture was centrifuged twice (4 €, 12000 rpm, 10
min), and therthe supernatant wasllectedfor LC-MS/MS analysis.

Instrument parametersThe mobile phaseonsisted of (A) acetonitrile and (B)
0.1% formic acidin water Gradient elutiorwith the flow rate 0f0.45 mL/minwas
0-20min25% A 20-65min 25%40% A,and65-70 min25% A, Column temperature
was set a5 € . Injection volume was& L The electrospray ionization source was
performed in negative mode witipray voltage 3.8 k\and @pillary temperaturef
380C. Scan width br multiple-reaction monitoringgMRM) was 0.1 m/z. Detailed
fragmentatiorparameters of-8xo andcortisone acetatwereshown in Table S4
Cell Counting-Lite™ 2.0 luminescence Kit

Cell viability was determinedby Cell CountingLi t e E 2. 0 | u mi
accadingtot he manuf act u whkchgrevides a lRomogeneous tiea s
to determine the number wvfable cells by quantitating ATP, a molecule ative of

metabolicallyactive cells.

nesce
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Figures

1 2 3 4 5 6
- =
Model 6-10

FOLFOX 1-6

FOLFOX 7-12

FOLFOX 13-18
FOLFOX 19-24
FOLFOX 25-30
FOLFOX 31-35

FOLFOX 36-40

Fig. S1. Picture of tumors collected from Model and FOLFOX group.

metabolism
lococcus aureus infection
id metabolism

Alanine
Staj

Branched dibasic acid metabolism
Flavone and flavonol biosynthesis
Arginine and D-ornithine metabolism
Tyrosine metabolism

Lipopolysaccharide biosynthesis

Steroid hormone biosynthesis

Biosynthesis and biodegradation of secondary
ite:

Inorganic ion transportand metabolism
Arachidonic acid metabolism

Phenylalanine metabolism

Fig. S2. PICRUSt analysis of gut microbiota from S and NS mice based on

KEGG database (color-coded by z-score).



118
119

120

121

122

123
124

125

126

127

128

129

130

1 1 t Tttt 1t 1t 1t1
7 8 9 10 11 12 1314day

-
(3]

. Staphylococcus
ABX-Sta ABX (i.g. qd) (ig.at7,9, 11, 13 day)

. Jeolgalicoccus
ABX-Jeo ABX (i.g. qd) g at 7,99, 1. 13 day)

Sphingomonas
(ig.at7,9, 11, 13 day)

Prevotella
(ig.at7,9, 11, 13 day)

ABX-Sph ABX (i.g. qd)

ABX-Pre ABX (i.g. qd)

Fig. S3. Workfolw of the bacteria transplantation experiment.
ABX: 100 mg/kg Vancomycin, 200 mg/kg Neomycisulfate, 200 mg/kg

Metronidazole and 200 mg/kg Ampicilligd: once a day
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for g°PCRanalysis
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132 Fig. S5. Relative abundance of Prevotellain colorectal cancer patients (n=820)
133  and healthy individuals (n=8848) according to GMrepo data repository.
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136  Fig. S6. Non-target metabolomic analysis of pre-dose fecal samples from S and
137 NS mice. (A-C) QC samples were clusteregery well in PCA score plotslerived

138  from GC-MS, LC-MS (+) and LCMS (-) datasets(D-F) OPLSDA score plot based



139  on GGMS (R°X=0.519 R?Y=0.932, G=0.667), LGMS (+) (R’X=0.617, R*Y=0.984,
140  Q°=0.553) and LEMS (-) (R®X=0.449 R?Y=0.782, (=0.460 data respectively
141 (G-l) Permutation testesult 600 times) of OPLS®A modek constructed from

142  GC-MS, LC-MS (+) and LCMS (-) datg respectively.
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145  Fig. S7. Relative abundance of twenty differential metabolites in pre-dose fecal
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Fig. S8. Heatmap of Spearman correlation coefficient between the changed
twenty fecal metabolites and four bacterial genera. The intensity of the colors
represents the degree of association between the level of fecal metabolites and

bacterialgecaraabundance measur ed b VYhe®Bvaleca«O®dnds cor

were considered statistically significanp<0.05, **p<0.01.
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Fig. S9. Effects of 3-Oxo on the anti-cancer effect of FOLFOX. (A) Effect of
3-Oxo on CT26 proliferation Cell viability was determinedby quantitating ATP
(72h). B) 3-Oxo could attenuate the amtioliferation effect of FOLFOX (72hData

are expressed as mean +SD of three independent experimentp-vehes < 0.05



160  were considered statistically significanp<0.05, **p<0.01, ***p<0.001.
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163  Fig. S10. Workflow of the experiment investigating aerobic bacteria
164  transplantation on FOLFOX efficacy. FOLFOX (6 mg/kg Oxaliplatin followed by
165 50 mg/kg 5Fu and 90 mg/kg Calcium Folinate2 hours; Vehicle: Vehicles of ABX;
166  Vehicle: Vehicles of bacterial genusvehicle;: Vehicles ofFOLFOX; qd (once a day
167  g2d (every otheday); gw (onceaweel).

168
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170  Fig. S11. Workflow of the experiment investigating anaerobic bacteria
171  transplantation on FOLFOX efficacy.
172
1 1:1S 2: 3-Oxocholic acid
100 2
: 0 AN AINA PN
173 “ Time (min)
174  Fig. S12. Representative chromatograms of 3-Oxocholic acid in target
175  metabolomics analysis (1 — Internal standard; 2 — 3-Oxocholic acid).
176
177
178  Tables
179  Table. S1. Detailed grouping scheme (Mice labeled with F10, F27 and F32 died
180  before the end of the experimgnt




Miceno.  Grouping by RTV  Grouping by Ki67 Final grouping (S or NS)

F1

F2 S2

F3 S1

F4 S1 S2 S
F5 S1 S2 S
F6 S1 S2 S
F7 S1 S2 S
F8 NS1

F9 NS2

F10

F11 S1 S2 S
F12

F13

F14

F15 NS1 NS2 NS
F16 NS1 NS2 NS
F17 NS1 NS2 NS
F18 NS2

F19 S1 S2 S
F20 NS1

F21 NS1 NS2 NS
F22 NS2

F23 S1 S2 S
F24 NS1 NS2 NS
F25

F26 S1 S2 S
=27

F28 NS1 NS2 NS
F29 NS1 NS2 NS
F30

F31 S2

32

F33 NS1 NS2 NS
F34 S1

F35

F36 NS1 NS2 NS
F37 S1

F38 NS1 S2

F39

F40 S1

181



182  Table. S2. Differential metabolites in pre-dose fecal samples between S and NS

183  group
No. Metabolites VIP pvalue Fold change(S/NS)
1 Propanedioic acid 2.09 0.027 y3.48
2 Threonine 1.09 0043 Z1.55
3 Tetradecanoic acid 3.03 0.034 yl.68
4 Ribonic acid 1.38 0.027 zZ1.77
5 Linoleic acid 1.22 0.034 yl.31
6 Eicosenoic acid 1.41 0.021 y2.28
7 Deoxyadenosine 2.52 0.004 Z5.18
8 LeucykGlutamate 1.36 0.004 Z1.34
9 Indole-3-carboxylic acid  1.69 0.001 Z3.21
10  N-Acetyl-L-methionine  1.82 0.007 Z12.56
11  Phenylalanylphenylalanin: 1.78 0.034 yl. 27
12 3-Oxocholic acid 1.24 0009 Z33.83
13  12-Ketodeoxycholic acid 2.06 0.034 yl. 614
14  Sphingosine 3.09 0.007 y4.10
15  LysoPC(18:0) 3.01 0.021 y6. 71
16  PhenylalanyAsparagine 1.44 0.004 Z1.35
17  N4-Acetylcytidine 1.82 0.043 Z1.38
18  Hydroxypregnenolone 3.25 0.016 y2.69
19  LysoPC (22:5) 1.58 0.012 y2.08
20  9,10,13TriHOME 1.04 0.027 Z1.36

184

185

186  Table. S3. PCR primers
Primer Direcion Sequence (56 Y 30

Total bacteria detection Forward GTGSTGCAYGGYTGTCGTCA
Reverse ACGTCRTCCMCACCTTCCTC

Staphylococcus Forward GCGTGGGGATCAAACAGGAT
Reverse GTTCTTCGCGTTGCTTCGAA
Jeotgalicoccus Forward TCACCAAGGCGACGATGCA
Reverse GCCAGTTACTACCTCAAGTGTTCT
Sphingomonas Forward GCGACGATCCTTAGCTGGTC
Reverse GCATTGCTGGATCAGGCTTT
Prevotella Forward CCAGCCAAGTAGCGTGCA

Reverse TGGACCTTCCGTATTACCGC

187



188  Table. S4. Optimized MS parameters of the analyte for bile acids analysis

Analyte  Precursor ionr/2 ESI mode Collision energy (V) Productionin/2

3-Oxo 405.26 - 20 405.26
IS 401.20 - 40 340.50

189



