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Investigating systemic gut microbiome derived metabolites from IL18-/- mice as potential mechanisms in health and disease T
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Overview 2.2 Data processing workflow 3. Results 3.2 Confidence in metabolite identification
= |n this work wild type as well as Interleukin-18 knock-out (IL18 -/-) specific pathogen One approach for processing untargeted metabolomics data; Following raw data file processing using MS-DIAL (to detect features, align features across Metabolite identification was performed in LabSolutions Insight using automated searching against
free (spf) and germ-free (gf) mice have been studied to highlight an end-to-end = MS-DIAL | raw data file processing, feature detection, alignment, filters applied. data sets), the dataset was exported to MetaboAnalyst for statistical analysis. an in-house MS/MS library of authentic standards with defined retention times for this analytical
i ' ' ' -LC-DIA- method (MSl-level 1), or by MS/MS spectral comparison to the MS-DIAL metabolomics MSP
untargeted metabolomics workflow using high resolution HILIC-LC-DIA-MS/MS. = MetaboAnalyst 5.0 | PCA and T-test. = MetaboAnalyst 5.0 | Principal components analysis was applied to give an ( vel 1) y P P

spectral kit (MSl-level 2). Figure 4 shows three examples of statistically significant metabolites with

" Plasma profiles separated predominantly based on the presence (spf) or absence (gf) = Compound Identification | LabSolutions Insight. overview of group distributions . MS! level 1 identifications, representing the highest confidence

of a gut microbiome, although it was also possible to identify metabolites significantly
different in wt and IL-18 -/- mice, some of which were specific to spf animals

ap = T - . Legend ;s 70.06472
suggesting a potential interaction between the gut microbiome and IL-18. 2.3 ldentlfylng features of statistical 3|gn|f|cance 20 - @ wild type specific pathogen free (n=5) s Arginine
1 I t d t For feature identification, a pooled QC sample was used to identify metabolites with S %@2 * O  IL-18-/- specific pathogen free (n=5) 3 0E406
. Introauction MS/MS library matching in LabSolutions Insight. 10 - ° o O wild type germ free (n=11) 2 5E+06 75 08056 116.06981 17541902, oo
The gut microbiome has a significant role in health and disease. Inflammation and altered = Transfer the significant feature list into LabSolutions Insight. 8 :1-'1?';' g:m freel (n=11) 20E+06 60.05469 |/ 112.08666. | 130.09695 158.09120 9401
. . . . . . . . . . — — i — Xperimental vs
gut microbiota have been implicated in several disorders including obesity, diabetes, = Use the default metabolomics library search methods, search multiple libraries in a 0l g ooe Sampe_ 1.5E+06 60.05562 112.08692" | 4130 09749 158.09240 library spectrum
inflammatory bowel disease and arthritis. One mechanism by which gut microbes could single method: ° o © PCA group comparisons 1.0E+06 - 3 == 72.08078
alter systemic disease is through generating metabolites from dietary substances which go ) | ®gg © o In the germ free group, the Interleukin-18 knock-out — = 116.07060
. 4 e . O J . d J * In house metabolomics library with HILIC retention times. o 8% o (IL18 -/-) mice could be separated from the wild type. | -
into the systemic circulation to have pleotropic effects. This proof-of-concept study . MS.DIAL metabolomics MSP iral kit which includ tories f -10 - o © However, in the specific pathogen free group, the 0.0E+00
considered the impact of the pro-inflammatory cytokine Interleukin-18 (IL-18) on the gut ) MEtabolomics spectral KiLWRICH INCIUGES Tepostitories Trom knock-out model and wild type showed minimal Phenylalanine 70.06513 17511895
. . . . .. . . . MassBank, GNPS, RIKEN and CASMI (converted .msp files . . . . . . differentiation. 9.0E+05 120.08049
microbiome by assessing the changes in the systemic circulating metabolites by high _ _ _ _ _ _ 20 -10 0 10 20 30
: : hitp://prime.psc.riken.jp/compms/msdial/main.html). Elution order was 8.0E+05 T 1
resolution LC-MS/MS analysis. _ _ o o _ _ _ o . S 7.0E+05 3 77 03807
considered for metabolites or lipids within the same chemical class to increase Figure 2. Principal components analysis of all samples (Log,, transformed) highlighting the oo Pt x| | 103.05394 Phenylalanine
. L o o
. the reporting confidence of MSI level 2 annotations. differentiation between pathogen free and germ free groups. oE+05 [HIE X 91.05341 166.08570 Rt 5.460
2. Materials and Methods P P Y o e, L erozeresoerd,” |- f, [1910464 Experimental vs
" Reporting confidence based on meeting specific criteria for mass error, isotope 3.05 N j 51.02293 65 03858 91_0'5 493 131.04914 library spectrum
The plasma profiles of four groups of mice (wild type specific pathogen free (spf; n=5), IL- agreement, retention time and library similarity. 3.1 Gut microbiome interaction with IL-18  omros 27 osss 166.08626
18-/- Spf (n=6)’ Wlld type germ free (gf’ n=11)’ and IL-1 8-/- gf (n=11)) were analysed USIng & LabSolutions Insight (Adrmin) - (ESl+ Untargeted Significant T-testiproc - ESl+ Untargeted Significant.lem) - a X 1.0E+05 . 103.05423
an untargeted HILIC-DIA-MS/MS method (LCMS-9030 Q-TOF system, Shimadzu Shorteuts - Compound L | |- Sample e 135 | | . Group comparison considered differences between wild type spf controls and IL-18-/- spf, 0.0E400 120.08078
Corporation, Japan). = ™, & ample Rome /2 ___found T LD Compound Rame LB 2ol as well as between wild type gf controls and IL-18-/- gf. Proline
QC-1-pos  |123.0550| 1,143 | Nicotinamide 92| 315214 _ _ 9.0E+05 70.06471
= HILIC LC Separation. o M mr " Presence of a gut microblome (Sb groups). The IL-18" p’ phenoyps showed O wt spf
el ! 7. o -4-pos ! . icotinamide 7.0E+05 °
= Shim-pack Velox HILIC (2.1x100mm 2.7um): 40°C, flow rate 0.3 mL/min S e il B e ool N | sl amn increases in a number metabolites including arginine, citrulline, methionine, | omeo | ool
_ . 220 |9469 6253188 6.762 6 |QC-6-pos  [123.0550|  1.143 | Nicotinamide 90| 223195 56480 phenylalanlne, prollne and valine in the plasma when Compared to wild type spf mice ' o T Q IL18-/- spf 116.07023 rofine
" Binary gradient; water + 10mM ammonium formate 0.1% formic acid, and 221 [1040 210.0499 5.520 7 |QC-T-pos  |123.0550|  1.141 |Nicotinamide 90| 218554| 55620 5.0E+05 ¥ —{ . ! . | = Rt7.009
L ) ] ] 222 |582 176.1024 8.003 8 |QC-8-pos  |123.0550|  1.138 | Nicotinamide 86| 210374 55021 v (t-test p<005) 4 0E+05 o ~ #z; O wit gf Experimental vs
acetonitrile:water + 10mM ammonium formate 0.1% formic acid [92:8] 223 | 2668 3121111 7078 | v || < > _ . _ R - library spectrum
= Cvcle time 18 minutes - Library Hits - 136 - OC-1-pos_009 : “ Absence of a gut microbiome (germ free groups). These metabolites were not BOEH05 j O L1 of 16,0708
: # ib. recursor lon ormula ib. Filename ” . . . . . . . . 2.0E+05 )
Y _ _ o . e Lo Frecumoriohy T rormue LB N 4 significant in the germ-free mice suggesting a potential interaction between IL-18 .
" Mass Spectrometry Detection. QTOF LCMS-9030 using external mass calibration 2 T BB R LT IR [T sy | v . . ' Q QC
. ) ) Compound Details 2 86 | Nicotinamide | 123.056100 1,699 | CBHBN20 | MSMS_Public_EXP_Pos V517 N = Compound and the QUt microbiome. 0.0E+00 70.06513
" MS mass scan m/z 60-1000; 100 msecs; positive and negative ion modes 3 |  86|Nicotinamide  [123.055800 | C6HEN2O | MSMS_Public_EXP_Pos VST7 ., g . : S :
= DIA-MS/MS 17 60-1000: solati nd 35D - = 0 Identified metabolites that differed significantly in the
”_'_ Mass ScaSSSrESZV - , precursor isofation window a 4% [ —— ; spf group including a number of amino acids. Figure 4. Box and whisker plots for the relative abundances of arginine, phenylalanine and proline
- EODEKI::;&ZQZOSE?MS_ i B st 20 T-test - wt spf vs IL18 /- spf in each group. Identifications were made by library search against MS/MS from authentic reference
- ; mass scans N e 40m4] . . . :
= Cycle time less than 1 second for MS and MS/MS mass scans T K cou o Metabolites common to both spf and gf including material acquired using the HILIC LC-MS/MS method.
y ' Library Hits a0es e R Experimental nicotinamide and LPC 18:1 sn-1 were also significant in _
= Data processing. ﬂ ] N e MS/MS wt vs IL18 -/- in the gf mice. q 4. Conclusions

= MS-DIAL | raw data file processing, feature detection, alignment. Subsequent ] 25et hE ‘ ‘ N . _ _ . . _
filters applied to retain components detected in at least 80% of one of the four Survey B -0mt =F .|.|,, a1 I S " An untargeted metabolomics workflow has been applied to investigate the plasma profiles of mice
groups: wt spf, IL-18 /- spf, wt gf and IL-18 -- gf IJ\/ 2003 = o] soms ‘ e with and without a gut microbiome and interleukin-18 (IL-18).

" MetaboAnalyst 5.0 | used to find features that were found to be statistically QC Chart :'“4 = .ﬂ.;é ll\./llg;r:/lrg J & M J = Statistical tests revealed several metabolites which could be identified in the plasma profiles that
significantly different by univariate and multivariate methods. Further filters were — : ] o = “fﬁfamg 325 socuazs s o A J LNLAA JA Vr:m?c:z-s\/tigs’:;/(;?a”}; rSI'Ei:‘;Cji‘)ﬂy different between groups (specific pathogen free and germ free
applied to retain components with a QC RSD<20%. T o s ek m | e R AR A A SRR R AR A ’ '

Explore RT {min} /27 Micotinamide {+) RT-1.135 5102 1.007 ] ] . ; ; ; : : :

= LabSolutions Insight | used for compound Verification/Identification. Statistically p Figure 3. Mass chromatograms for 20 annotated metabolites in a QC sample. Metabolites ) _Th? w?rkflow will now be applled .to a Igrger cghort to validate these early findings which may be
significant features were identified to MSI level 1 or 2 using MS/MS library Figure 1. In this example, the ion at m/z 123.0550 (determined as an ion of statistical identified as being significantly different in the IL18 -/- spf group compared to the wild type indicative of IL-18 and gut microbiome interaction.
matching (in house and external data repositories including MS-DIAL metabolomics significance) corresponded to nicotinamide based upon a high reporting confidence (accurate spf group.

MSP spectral kit (http://prime.psc.riken.jp/compms/msdial/main.html). mass error, isotopic pattern matching score, HILIC retention time and product ion spectral Disclaimer: The products and applications in this presentation are intended for Research Use Only

library verification using in house developed MS/MS libraries or external MS/MS libraries). (RUQ). Not for use in diagnostic procedures.
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