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[1] Table S1 - Participant Information

Information for the five participants is given. Bristol Stool Scale column rating refers to grading under the

system as detailed in manuscript®. Age is given in years. Smoking status, diet, and medication are self-

reported.
Bristol Stool Smoking

Participant Scale Rating Age Status Diet Medication
1 5 31 Non smoker Meat eater Nil

2 6 31 Non smoker Meat eater Nil

3 3 28 Non smoker Meat eater Nil

4 2 30 Non smoker Meat eater Nil

5 3 27 Non smoker Vegetarian Loratidine



[2] Table S2 — Xevo G2-XS QToF Instrument Operation Parameters

Instrumentation operation parameters of the Xevo G2-XS QToF instrument used during faecal analysis are

given.
Parameter Setting
Scan Time 1000 ms
Scan Mode Sensitive
Mass Analyser Time of Flight

lon Detection Mode

Negative and Positive

Mass Range (m/z)

50 to 2500

Sampling Cone 80V
Source Offset 50V
Source Temperature 100 °C



[3] Table S3 — Tentative Accurate Mass Identifications of Bile Acids

Tentative accurate mass identifications of bile acids are given through database searches of mass spectral

peaks, against the Human Metabolome Database using a mass tolerance of +/- 0.05 Da. The top five

identification matches, based on ppm values, are given after removal of compounds associated with

particular pharmaceutical or dietary intakes.

m/z Bin

ID

Adduct

Matched Mass

ppm

514.28

Tauroursocholic acid

Taurallocholic acid

Tauro-b-muricholic acid

Taurocholic acid

Taurohyocholate

514.2810

-1.9

448.31

Deoxycholic acid glycine conjugate

Chenodeoxycholic acid glycine conjugate

Glycoursodeoxycholic acid

Chenodeoxyglycocholic acid

448.3068

7.1

375.29

Allolithocholic acid

Isoallolithocholic acid

Isolithocholic acid

Lithocholic acid

12b-Hydroxy-5b-cholanoic acid

375.2905

-1.3

407.28

Cholic acid

407.2803

498.29

Tauroursodeoxycholic acid

Taurodeoxycholic acid

Taurochenodesoxycholic acid

Taurohyodeoxycholic acid

498.2895

1.2

391.29

Ursodeoxycholic acid

Allodeoxycholic acid

Chenodeoxycholic acid

Allochenodeoxycholic acid

Deoxycholic acid

391.2854



[4] Table S4 - Differentiating Features for PLS-DA and ANOVA Analysis of Bariatric Surgery Cohort

Tentative accurate mass identifications of the top 15 important PLS-DA features and top 15 ANOVA
significant features are given through database searches of mass spectral peaks, against the Human
Metabolome Database using a mass tolerance of +/- 0.05 Da with results ranked by ppm value. Where

matched compounds resulted in a ppm value of >10, a result of ‘No match’ was recorded.

m/z Bin ID Adduct Matched Mass ppm Source
PLS-DA Important Features

1166.9 No match

1194.9 No match

894.7 PC(44:3) M-H 894.6957 5 HMDB
1103.0 No match

908.7 PE(46:0) M+Na-2H 908.7090 10 HMDB
1166.8 No match

880.7 No match

645.6 No match

1168.1 No match

854.7 PC(42:0) M-H20-H 857.7003 0 HMDB
1192.9 No match

625.6 No match

872.6 PE(P-38:0) M+TFA-H 872.5998 0 HMDB
1143.0 No match

866.7 PE(46:1) M-H20-H 866.7003 0 HMDB
ANOVA Significant Features

1166.9 No match

1194.9 No match

890.8 Palmitoleoyl Ethanolamide 3M-H 890.7931 8 HMDB
887.7 Derivative of linoleic acid 3M-H 887.6982 2 HMDB
862.8 No match

566.6 No match

889.8 TG(54:3) M+F 889.8024 3 HMDB
286.3 Triazaoctadecane M-H 286.2976 8 HMDB
11929 No match

283.4 No match

931.9 TG(58:0) M-H 931.9063 7 HMDB
1166.8 No match

889.7 TG(52:4) M+Cl 889.7057 6 HMDB
538.5 No match

283.5 No match



[5] Figure S1 — Experimental Design

Diagrammatic representation of the experimental design employed in this study is given. For each of the five
participants, the faecal sample was transferred from the FECOTAINER collection aid and split into four
approximately equal aliquots. Of these, one was transferred to a sterile microbiology Petri dish and analysed
immediately for heating power optimisation, whilst the remaining three samples were kept in sterile 50 mL
centrifuge tubes at various storage conditions and lengths as shown. An additional centrifuge tube was used
to store a sample aliquot for tandem mass spectrometry (MS/MS) after initial REIMS analysis had been
completed. Before REIMS analysis, stored samples were thawed at room temperature for one hour and

transferred to a sterile microbiology Petri dish.

FRESH HEATING POWER

]

10W to 50W in 5W
increments

-~

STRORAGE

— @ X4
U FREEZE/THAW SIX CYCLES

ULT Freezer (-80°C) for 2 hours
) @ X1

Room temperature for 1 hour
MS/MS

\@m

24 AND 72 HOURS

Room temperature
Refrigerator (4°C)
Freezer (-20°C)
ULT Freezer (-80°C)

nn 1

l

-80°C

!



[6] Figure S2 — Representative Negative lon Mass Spectra for Participants following Power Optimisation

(a) Participant 1 — REIMS full mass spectra (top) and complex lipid region (bottom) after background subtraction and mass drift correction using MassLynx.
The lock mass peak (554.2615) has been removed from the spectra due to its high intensity. Isotopic and dimer peaks are still present.
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[6] Figure S2 — Representative Negative lon Mass Spectra for Participants following Power Optimisation

(b) Participant 2 — REIMS full mass spectra (top) and complex lipid region (bottom) after background subtraction and mass drift correction using MassLynx.
The lock mass peak (554.2615) has been removed from the spectra due to its high intensity. Isotopic and dimer peaks are still present.
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[6] Figure S2 — Representative Negative lon Mass Spectra for Participants following Power Optimisation

(c) Participant 3 — REIMS full mass spectra (top) and complex lipid region (bottom) after background subtraction and mass drift correction using MassLynx.
The lock mass peak (554.2615) has been removed from the spectra due to its high intensity. Isotopic and dimer peaks are still present.
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[6] Figure S2 — Representative Negative lon Mass Spectra for Participants following Power Optimisation

(d) Participant 4 — REIMS full mass spectra (top) and complex lipid region (bottom) after background subtraction and mass drift correction using MassLynx.
The lock mass peak (554.2615) has been removed from the spectra due to its high intensity. Isotopic and dimer peaks are still present.
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[6] Figure S2 — Representative Negative lon Mass Spectra for Participants following Power Optimisation

(e) Participant 5 — REIMS full mass spectra (top) and complex lipid region (bottom) after background subtraction and mass drift correction using MassLynx.
The lock mass peak (554.2615) has been removed from the spectra due to its high intensity. Isotopic and dimer peaks are still present.
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[7] Figure S3 — Representative Positive lon Mass Spectra for Participants following Power Optimisation

(a) Participant 1 — REIMS full mass spectra (top) and complex lipid region (bottom) after background subtraction and mass drift correction using MassLynx.
The lock mass peak (556.2712) has been removed from the spectra due to its high intensity. Isotopic and dimer peaks are still present.
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[7] Figure S3 — Representative Positive lon Mass Spectra for Participants following Power Optimisation

(b) Participant 2 — REIMS full mass spectra (top) and complex lipid region (bottom) after background subtraction and mass drift correction using MassLynx.
The lock mass peak (556.2712) has been removed from the spectra due to its high intensity. Isotopic and dimer peaks are still present.
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[7] Figure S3 — Representative Positive lon Mass Spectra for Participants following Power Optimisation

(c) Participant 3 — REIMS full mass spectra (top) and complex lipid region (bottom) after background subtraction and mass drift correction using MassLynx.
The lock mass peak (556.2712) has been removed from the spectra due to its high intensity. Isotopic and dimer peaks are still present.
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[7] Figure S3 — Representative Positive lon Mass Spectra for Participants following Power Optimisation

(d) Participant 4 — REIMS full mass spectra (top) and complex lipid region (bottom) after background subtraction and mass drift correction using MassLynx.
The lock mass peak (556.2712) has been removed from the spectra due to its high intensity. Isotopic and dimer peaks are still present.
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[7] Figure S3 — Representative Positive lon Mass Spectra for Participants following Power Optimisation

(e) Participant 5 — REIMS full mass spectra (top) and complex lipid region (bottom) after background subtraction and mass drift correction using MassLynx.
The lock mass peak (556.2712) has been removed from the spectra due to its high intensity. Isotopic and dimer peaks are still present.

911.74
1007 183.06
919.80
921.81
© 185.06 895.79
893.78. | 192383
237.16 601.57 873.78
369.38 599 56 924.83
285.18 | 385.38 59553 | 31.17 855.82
925.84
397.42 049,84
0- Ay . 116809121605 iz
400 600 800 1000 1200 1400 1600 1800 2000 2200 2400
100+ 911.74
919.80
921.81
S 895.79
893.78 923.83
1 897.81
601.57
| 873.78
881.84 924.83
1//60459  631.17 655.53 0 o 695.56 851 7955582 925.84
634.1 ‘ ‘ w 711.56 779.62 J ‘ ( 949.84 977.88
0"“[‘_1‘1‘1}“1“ “ﬂ » H [ ‘“w i \ ‘ \MJ‘/“ bt b bbb b JJ Hn J H “‘ bbb bl ““/98191‘m/2
600 620 640 680 720 740 760 780 800 820 840 860 880 900 920 940 960 980 1000

.16 -



[8] Figure S4 — Analysis of Sample Heterogeneity Between Five Analytical Repeats

Following heating power optimisation for faecal analysis in REIMS, negative ion detection mode data

was interrogated for sample heterogeneity by plotting each of the five analytical repeats using 35W

heating power. Principal component analysis shows clustering of analytical points within each

participants’ sample across both the (a) 50 to 1200 m/z and (b) 600 to 1000 m/z ranges.
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[9] Figure S5 — Principal Component Analysis of Positive lon Detection REIMS Mass Spectra

Following optimisation of heating power for faecal analysis using REIMS in negative ion detection
mode, these parameters were applied to the same faecal samples using positive ion detection mode.
Principal component analysis shows that within both restricted mass ranges (a) 50 to 500 m/z and (b)
600 to 1000 m/z, no significant differences can be observed between any participants. This is in

contrast with negative ion detection mode data where participant differences are evident.
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[10] Figure S6 — Effect of Storage Condition and Length
Signal intensities within the lipid and noise mass ranges are stable over all storage conditions, whilst
the low molecular weight metabolite signal intensity increases based on length of storage. Error bars

show one standard deviation around the mean. RT indicates room temperature (20°C +/- 5°C).
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[11] Figure S7 — Effect of Freeze/Thaw Cycles

(a) Kruskal Wallis non-parametric analysis of variance testing showing that the majority of significantly
different mass spectral bins (filled black circles) between freeze/thaw cycles are towards the lower
and upper regions of the REIMS mass spectra. This is further supported by (b) signal intensity analysis
which shows a positive correlation only between freeze/thaw cycle numbers and low molecular

weight region signal intensity. Error bars show one standard deviation around the mean.
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[12] Figure S8 - Feature Importance in PCA and PLS-DA Analysis of Bariatric Surgery Samples

(a) Feature importance plot for principal component analysis showing bot those features and samples
which contribute to the separation observed in Figure 6a. (b) Feature important plot for PLS-DA
analysis show in Figure 6b, identifying those which are the main contributors to the observed
separation. Tentative identification of features contributing to PLS-DA separation are given in

Supplementary Table S4.
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