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Research into the role that the microbiome plays in human The possible difference between healthy and diseased microbiota composition
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health has helped identify microbes associated with diseases leads us to the following objectives of this project: better in predicting —_ =
such as obesity and Crohn’s disease. However, current 1. Reduce environmental noise. diseased samples 08 1 _r'_lj
microbiome studies do not account for variations in human 2. Reduce the number of taxa considered "significant". using all taxa based on  :
anatomy, such as pH changes along the gut, which leads to the AUC results from e |
many spurious associations. Furthermore, these variations Data preparation, dataset normalization, permutation tests, significant taxa selection, the logistic regression £
increase the overall variance in the microbial abundance and receiver operating characteristic curve graph creation are all processes in the function. These results 2
profiles, making it harder to distinguish between diseased and pipeline. Our pipeline begins in data preparation where certain taxa and samples are suggest that 02 -
healthy microbiotas. To correc‘i‘: for these varla_tlon_s, \,/ye removed if they had missing information or were not present a specified amount. environmental factors _ T A Ave = 08
developed two new methods, “phylum normalization” and were most likely 00 " - - - -
\ . . = . False Positive Rate

reduced prlnC|!3aI _compon’ent _analySIS ! and app“e_d _them to Total Read Count : onif ROC Curve accounted for. Graph 1. The difference of the AUC for Log
the largest pediatric Crohn’s disease dataset containing more Dataset from the RISK 2RI pataset FEULELE LU Graph Transformed Relative Abundance (LTRA) and LTPNA
_ hort Preparation Normalization Tests Taxa Selection Creation with all.
than 1,000 diseased and control samples. Each method Cohor

tackled a different aspect of environmental noise in the data
and was used in permutation tests to identify possible disease-
causing taxa and for sample diagnosis classification. Phylum

Objective 2 Results

Dataset Normalization

LTRA vs. PC1 & PC2

normalization, in which relative abundances are obtained by Phylum Normalization and Reduced Principal Component were used to LTRA PC1 and PC2 : e =
normalizing with respect to phylum taxonomic level counts, normalize the data. Both datasets were log 10 transformed after abundances selected the fewest ] ] =
reduced the variance between samples—allowing for better were obtained. _ ciqnificant taxa when O
classification of disease and control. Reduced principal Log Transformed Relative J . foe]
component analysis, in which a specified number of Log Transformed Phylum Abundances Using Principal permutation tests were ¢

components causing the greatest data variance are removed, Normalization Abundances(LTPNA) components (LTRA PC) performed. The 11 taxa % oa [ [

decreased the number of disease-associated taxa, selecting * Find the eigenvectors(V) of the data produced similar AUCto ¢

11 taxa compared to 55 without the method, while preserving l;j = logio(asj + pseudocount) matrix M using singular value the 27| taxa Obia'”ed ; 2] 7 = imanac=on
classification power. Our methods could have applications in Where: count decomposition. uslmtg 9 l;rands orme T TR (Random Selecton) (11) AUC = 0.7
disease diagnosis and in prioritizing follow up studies on U = sammle phylum count toral * Multiply original matrix by transpose ;igggsetiangu; S?:OC:; T O N S TR

of V to give principal components
* Set to 0 the specified number of
components.

potential pathogens. Future work would entail validating
results with different datasets and other feature selection
methods.

Graph 2. The difference of the AUC for LTRA and LTRA
PC1 and PC2 with respective significant taxa. A random
selection of taxa chosen from LTRA significant taxa is
obtained for predictive accuracy.

disease association.
| = log abundance

a = abundance _ _ _
i = current taxon * Multiply again new matrix by the

j = current sample eigenvectors.
count = count of taxon in the current sample The specified number of principal
pseudocount = 1/(minimum sample count total) components have been dropped.

Background

* Validate results with different datasets

Healthy Colon * Compare using different feature selection methods

Permutation Test

Permuation test is used to obtain "significant" taxa from each dataset. ‘

Inflammatory bowel diseases (IBD)

are characterized by inflammation of the
gastrointestial tract and is an umbrella
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Null Hypothesis: The abundance of taxa in control and diseased is the same (no

Ulcerative Colitis \ term for Crohn's disease and ulcerative
. difference).

colitis. It currently affects around 1.6
million Americans and there are 70,000
new diagnhoses each year. [1]

- Crohn's disease can extend through
the entire bowel wall thickness and
mainly affects the connection of the
small intestine's end and colon's
beginning (the ileum). [1]
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Figure 1. Diagram showing contro Isease

inflammation differences in
inflammatory bowel diseases. [2]
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The microbiome is a collection of microorganisms that inhabit a
particular environment.
- Current studies show differences in microbiota composition

* A Logistic Regression function from a Python packet was used for determine
prediction power and to obtain ROC curves.
* Training was performed in 354 samples and testing on 90 samples.

between healthy and diseased samples and that alterations in * Area under the ROC curve, which plots true positive versus false positive rates, was ’BUII.D' DrvERsITY
the interaction between human gut microbiota and the mucosal used to determine the predictory accuracy. " CONSORTIUM
immune system may have an important role in IBD. [3] il e

TTTTTTTTTTTTTTTTTTTTTTTTTTTT



