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Abstract

In omics studies using mass spectrometry, such as metabolomics and proteomics, it is
challenging to detect all metabolites or proteins. This difficulty can potentially introduce bias
into traditional enrichment analyses. To address this issue, this study proposes an analytical
method using single-sample enrichment analysis. Unlike conventional methods, our approach
leverages information from both detected compounds and those outside the detection scope.
It is particularly useful for omics data from mass spectrometry with many missing values and

where comprehensively covering all compounds is challenging.
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1. Introduction
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2. Methods
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3. Results and Discussion
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Tablel ORAIC X 32 v ) v F X v kg OfEE

all detected
Metabolic pathways
p-value g-value p-value g-value
Glycolysis 0.0000  0.0000 * 0.0000 0.0006 *
Pentose phosphate pathway 0.0034 0.0365 * 0.0340 0.2211
TCA cycle 0.0042  0.0365 * 0.0046 0.0593

Glutamic acid and glutamine metabolism 0.4552  1.0000  0.5046 0.8746
Alanine, aspartic acid and asparagine metabolism 0.0499 0.3246  0.3047 0.7922
Lysine metabolism 0.9894  1.0000  0.8347 1.0000

Valine, leucine and isoleucine metabolism 0.9491 1.0000 0.7828 1.0000
Glycine, serine and threonine metabolism 0.2727 0.7411  0.2650 0.7922

Cysteine metabolism 0.2134 0.6936  0.0929 0.3450
Methionine metabolism 0.9677 1.0000  0.8523 1.0000
Shikimic acid metabolism 0.8918 1.0000  0.5046 0.8746
Histidine metabolism 1.0000 1.0000  1.0000 1.0000
Urea cycle 0.0791 0.4114  0.0565 0.2937

Proline metabolism 0.5631 1.0000 0.2836 0.7922



Polyamine metabolism 0.1029 0.4458  0.0340 0.2211

Tryptophan metabolism 1.0000 1.0000  0.9321 1.0000
Tyrosine metabolism 0.9633 1.0000  0.0813 0.3450
beta-alanine metabolism 0.8023  1.0000  0.8738 1.0000
Taurine metabolism 0.2850 0.7411  0.3916 0.8746
Creatine metabolism 0.1794 0.6664  0.4886 0.8746
Purine metabolism 0.9999 1.0000  0.9980 1.0000
Pyrimidine metabolism 0.9827 1.0000  0.9274 1.0000
Ribonucleotide metabolism 0.9311 1.0000  0.9906 1.0000
Deoxyribonucleotide 1.0000 1.0000  1.0000 1.0000
Conjugated bile acid 1.0000 1.0000  1.0000 1.0000
Nicotinic acid metaboilsm 0.6822 1.0000  0.4770 0.8746

CORRER S & Hi#E X q<0.05 THEMHICHEE R YA 7 = 4 1% Glycolysis, Pentose
phosphate pathway, TCA cycle ® 3 2 TH 2 DICK L, #3513 q<0.05 THGEHICHE =K
#2724 13 Glycolysis DATH o7z, TOFEL Y BIFDO S BHMENICHERICR Y ©
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Table2 Glycolysis ® 2x2 7 v ZEGF1FHK
all FE AETHRWV &it detected AE BEThWV &af
Glycolysis 9 1 10 Glycolysis 9 0 9
Zoftt 80 563 643  Zoftt 80 193 273
&t 89 564 653 AaEt 89 193 282

& 72 %, Glycolysis @ p-value X% #1241 1.0030 X 107, 2.3266 X 10-° Td b K IC Table2(47)
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(R=-0.8984, p=0.0004, q=0.0043), Alanine, aspartic acid and asparagine metabolism (R=-
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Valine, leucine and isoleucine metabolism (R=-0.8601, p=0.0014, gq=0.0092). Pentose
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Pathway (R=0.5133, p=0.00016, q=0.0021), Classical Complement Pathway (R=0.4771,
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Conclusion
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