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Analytical Performance IMOSS-500K Metabolomics Data Predicts Results of Numerous Clinical Lab Tests

» Untargeted metabolomics is widely used for developing disease diagnostics. It is commonly applied to Enhanced Sensitivity  etention Time fetablonts ethod min-—— » We examined the potential of the derived metabolomics data to predict the outcome of multiple blood tests conducted on the same day by the collaborating
identify novel blood biomarkers via small-scale retrospective case-control studies, which typically suffer

healthcare organization.
from technical confounders that hinder reproducibility across studies. Hence, growing efforts are made to

shift biomarker research to large-scale prospective-cohort trials. Accordingly, Buergel et al. have recently
analyzed ~120,000 samples from the UK-Biobank with NMR-based metabolomics (~150 metabolites/sample).
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(~20% compared to a traditional LC method of 25 mins).

Leveraging machine learning, the metabolomics data successfully predicted out-of-range values for an additional 117 clinical tests (AUC > 0.8), including protein

i biomarkers, electrolytes, complete blood count, and enzyme activities.
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Here, we report the first population-scale untargeted metabolomics screening of 500,000 patients using

LC-MS - the Israeli multi-OMICS Serum Screening (IMOSS-500K) study. We describe developing a cost- ) Glucose WBC Leucocytes CRP C-reactive Protein
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Figure 2. Enhanced sensitivity of MetaSight's method due to narrow 0 K /,,_—-
« Serum samples (~500,000) collected from hundreds of clinics in Israel were obtained from an Israeli HMO

chromatographic peaks and similar peak capacity to traditional LC method
Reliabl ducibilit . | auc=0.94 auc=0.98 | auc=0.87 auc=0.84 | auc=0.89
between July 2021 and April 2022. eliable reproducibility | | | | |

. ore : . . 0.0 0.2 04 08 0.8 1.0 0.0 0.2 04 08 0.8 1.0 0.0 0.2 04 08 0.8 1.0 0.0 0.2 04 08 0.8 1.0 0.0 0.2 04 08 0.8 1.0
o We eStab“Shed 9 Seml_automated SyStem for hlgf-thl‘oughput |Iqu|d_|lqu|d metabollte extractlon from ngh Scan ra;?/\”e-lmab::es‘lazccuratﬁ q#;ntlflcatlon Wltl:(an False Positive Rate False Positive Rate False Positive Rate False Positive Rate False Positive Rate
serum via a robotic liquid handling system; utilizing organic solvents to precipitate protein prior to LC-MS average 1om OF ~1.Z's, with ~Io scans per peak.

analysis. Rapid separation was performed using a dual-channel LC system equipped with amide columns A pooled Serum OC sample was run every.10 S.amples - .8 @0 - CaCalcium B N ALPﬁ\ItkaIme Phosphatm -
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K Figure b. Representative

examples for the prediction of
out-of-range values for a variety
of clinical lab tests.

» A proprietary computational pipeline was developed to analyze the unparalleled amount of raw LC-MS data.
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Figure 3. Accurate quantification achieved by a high number of scans
per chromatographic peak.
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High Throughput Analysis

LC separation in one column within sub-minute of MS acquisition time, in parallel to washing and Overall detected ions/annotations ® HetaSights Method
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equilibration of the second column, provide an overall sample running time of b5 seconds and supporting We quantify the concentration of > 6,000 metabolite False Positive Rate False Positive Rate False Positive Rate False Positive Rate
the analysis of up to ~1,200 samples per system per day. ions (RSD < 30%)
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Preliminary Metabolomics Signatures for Early Disease Diagnosis

Channel
Figure 4. RSD Cumulative distribution of the detected ions for MetaSight's

athod versus traditional LC method - We identified novel robust signatures COLON CONGESTIVE HEART LIVER
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We annotated 360 metabolites with high confidence (chemical standards or MS/MS fragmentation) and

. . (EHR).
Channel another 1150 metabolites based on accurate mass and isotopic measurements. o
#2 e The analysis utilized samples from
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hundreds of patients collected prior to
diagnosis, overcoming potential bias
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Figure 1. Scheme of high throughput analysis with synchronization of MS acquisition window (highlighted in light blue) and active separation/ " Mminoacids,  Steroids® Carbohydrates Benzened  Caboxlic  Phenols  Hydroxy  Organoosygen Indoles&  Organic  Imidazopyr-  Diazines  Ketoacids&  Others heart failure, and liver cirrhosis.

Figure 7. Diagnostic performance of identified metabolomics signatures
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