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INTRODUCTION METHODS RESULTS
 Though significant differences in aberrant crypt foci (ACF) burden, M PART 1: Sample Collection and Metabolite Extraction N
early markers of colorectal cancer (CRC) development, have been L . . tal . ’
associated with early lifetime diets in female C57BL/6N mice, diet- * Mouse colon separation into proximal, medial, and distal sections (n ' -l e
related metabolomic variations producing these changes in ACF = 90 each) and tissue excision from these sections. g ‘B
composition (and thus CRC risk) have not yet been evaluated. * Monophasic extraction (2:5:2 CDCl;:CD;0D:H,0) CRN
* We analyzed colon metabolomic profiles in these mice to evaluate the ) Mhetabolom|c aru]nalhy&s usmlg gltra-hlgh-peﬁormance IquL“_c:C Tof o . e 9
interplay between metabolites, diet, and ACF formation identifying chromatography-high resolution mass spectrometry ( -QTort ), 10- IIII 6566y,
metabolites associated with ACF independent of diet, those associated feature extraction, and removal of peaks present in blanks/non-peaks n I 11111 RN
with diet independent of ACF, and those associated with an interaction ! | | CE v HE
between diet and ACF. : cove ! I .11 !
* Qur aim is to devise appropriate pre-processing operations for the 4391 metabolite groups from HILIC positive mode (POS) — i e ° o $ o 5
colon metabolomics data and construct linear models accurately 415 metabolite groups from HILIC negative mode (NEG) I cCusEE e ; I I {
extracting potential biomarkers for the characterization of the diet I CE vs. CH I o { I ¢ I I I
influence on CRC risk using a metabolomics approach. M PART 2: Metabolite Data Pre-Processing e =S ) ) )
/ rmoval o \ / \ / \ / \ : Number of Significant Metabolites*
STU DY DESIG N pF:aks Wi:hi; Removal of N lizat N lizati Figure 4. Summary of significant metabolites in a subset of pairwise diet comparisons and
coefficient of =) peaks absent | g %;msaa:ﬁzlf" m) E;Tjt;zlai'c:z" their intersections to each other.
Early Diet Progression Diet Diet groups variation (CV) in 80% of the weight count (TIC) S : : : _

Control Diet (n = 35) C.C >2f£.!,1‘e§° QC samples . Slgnlflcan_t metabolites were reported using the following cutoffs:

High Fat Diet (n = 36) oH % \_ J \_ J \_ J 0 4 FDRT adjusted p-yalue < 0.05 and -9.25 < quz_fold change =< 0.2_5.
= _ _ : 2 » Significant metabolites were detected in all pairwise models except in
= Energy Restricted Diet (n = 35) C-E : : : :

5 ﬂ s ™ e N N ™~ models comparing samples with the same progression diet (e.g., CE
§ Hiah Fat Diet Control Diet (n = 24) H.C P:\)ﬂgr:l:;gNogG Removal of t :,'ng ’ Missing value vS. HE) _ _ _ _
< Igh Fat DIet . 0h Fat Diet (n = 24) -H ncreased ACE burden in pre- 4= 4m| pooledQC |qum| "o OTICOT iqmm| imputation by  |dentification and further discussion of these detected metabolites are
2 (n=72) Energy Restricted Diet (n1=24) g | Mice consuming: processed samples intensities 72 minimum covered by Haley Chatelaine (second author) in her poster “Direct
I | | recicted (B diote \_ Y \_ J VRN Y comparison of early high fat, energy-restricted and control diets on
§ Energy Restricted "o Dret (0 =30) E-C control (C) diet in the : colon metabolomic profiles associated with aberrant crypt foci
: . . - ly phase. . . )
Diet High Fat Diet (n = 24) E-H , caryphase. . 772 Metabolite groups = Linear models (below) formation in a C57BL/6N mouse model” (abstract # 130).
(n=92) Energy Restricted Diet (n = 38) E-F the progression phase _ _ N _ | | | _ _
vo— - cutanasi Figure 3. Schematic detailing metabolite data pre-processing operations before input into linear models FUTU RE DlRECTlONS
(Weeks) 3 16 21 60 ) . ;
Figure 1. Schematic of ’Fhe original mouse feeding study design, and relevant outcomes (adapted M PART 3 Linear mOdels e Linear models to detect metabolites independently associated with
from Xu et al., 2016, Sci. Reports). e bt  To detect metabolites asspciated with all possible pairwise comparisons ACF and associated with an interaction between ACF and diet.
SIET ACF and diet ACF of diet groups, 36 comparisons were performed. » Extrapolate our results to humans by evaluating how identified
| * In each of the pairwise sub-datasets, intensities with a standard potential CRC biomarkers could be indicative of early CRC
: deviation in the lowest 5th percentile were removed, reducing the linear development in humans.
model input to 733 metabolites.
Associati Associat .1 _
N o AnE Linear model formula: ACKNOWLEDGEMENT
METABOLITES Metabolite ~ Diet group® + ACF” + weight + random ef fect * The Undergraduate research program Big Data for Indiana State
2 Term of interest, used to assess statistical significance. University (BD4ISU): NIH R25-MD011712-01.
* Only metabolites independently associated with diet are analyzed in this poster. ® ACF data were analyzed as binary (Presence/Absence of ACF). e The Sample analyses were Supported by NIH Award Number Grant

Figure 2. Interplay between metabolites, diet, and ACF composition and our tentative approach at © Random effect was added in each linear model to account for individual variability

analyzing them. since each 3 samples were harvested from the same mouse (1|subject ID). P30 CA016058, OSU, and OSUCCC.
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