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Figure S1. Workflow for parsing experimental (MS2) spectra and matching to CFM-ID predicted spectra. Blue outlines indicate vendor software
steps and orange outlines indicate steps taken via custom Python scripts
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Figure S2A. Distributions of candidate compounds (n=75) for a single CFM-ID query (by mass) based on calculated percentile (left) and quotient
(right) values. Here, the “pass” compound was correctly kept above the selected cut-off values, resulting in a “True Positive” (TP) assignment
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Figure S2B. Distributions of candidate compounds (n=111) for a single CFM-ID query (by mass) based on calculated percentile (left) and quotient
(right) values. Here, the “pass” compound was not kept above the selected cut-off values, resulting in a “False Negative” (FN) assignment
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Figure S3. Distributions of CFM-ID match scores at CE=10, 20 and 40V, where CEexperimental = CEinsilico
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Figure S4. CFM-ID match score quotients for “pass” compounds with MS2 spectra acquired at CE=10, 20 or 40V. Each open circle represents, for a
given “pass” compound, the quotient of the CFM-ID score when CEexperimentat = CEinsilico VS. the CFM-ID score when CEexperimental # CEin silico. The

blue horizontal lines represent the median match score quotients for the individual comparison groups (n=6). For each group, the median match score
quotient was significantly greater than 1 (p<0.0001)
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Figure S5A: Results of CFM-ID scoring for all “pass” compounds (n=377) when queried by mass. For each vertical pair, the blue point represents
the number of retrieved candidate compounds for a given mass match, and the green point represents the rank of the True Positive (TP) compound.
Data are sorted by rank (increasing) and then number of candidate compounds (decreasing). “Pass” compounds without an associated scoring rank
had insufficient fragment matches between the experimental and predicted spectra, and therefore, no match score
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Figure S5B: Results of CFM-ID scoring for all “pass” compounds (n=377) when queried by mass and filtered by molecular formula. For each
vertical pair, the blue point represents the number of retrieved candidate compounds for a given formula match, and the orange point represents the
rank of the True Positive (TP) compound. Data are sorted by rank (increasing) and then number of candidate compounds (decreasing). “Pass”
compounds without an associated scoring rank had insufficient fragment matches between the experimental and predicted spectra, and therefore, no
match score
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Figure S6. Scatterplot of quotient values vs. percentile values for all candidate compounds with a CFM-ID match score. The majority of values, for

both “True Positive” (red triangles) and “Other Candidate” (blue circles) compounds, are below the diagonal line, indicating a less-than proportional
increase in quotient values with rising percentile values. This trend reflects the uniform distribution of percentile values vs. right-skewed distribution
of quotient values
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+ Min/Max
Show 10 rows TSV csv Excel Search:
213.0784 Da + 10 Da | ppm
Chemical Structure ID Score (10eV) Score (20eV) Score (40eV) Sum of Scores
M0|ecu|ar Formu|a SearCh DTXCID501784 0.036 0.122 0.071 0.228
DTXCID801321803 0.022 0.136 0.006 0.164
DTXCID80827474 0.022 0.040 0.055 0.116
Mass or Formula must be entered before searching spectrum DTXCID10293103 0.010 0.052 0.027 0.088
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lonization Type
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+ v
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DTXCID80578535 0.009 0.044 0.018 0.071
Spectra Input
Single Energy Multiple DTXCID501228806 0.006 0.030 0.003 0.040
DTXCID50705972 0.006 0.008 0.008 0.022
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144 53254 10.03125 Showing 1 to 10 of 287 entries
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Peak Match Window: 0.02 Da | ppm

Search

Figure S7A: Input page (left) and search results page (right) for a prototype web-based tool for searching experimental data against the CFM-ID
database. The search requires: 1) an input neutral monoisotopic mass or molecular formula; and 2) experimental MS2 data in the format [fragment
m/z, fragment intensity] for each line in the input field. One or multiple energies of experimental MS2 data may be entered. The result of the search
is a table with all candidate compounds matched to the input mass or formula (identified by MS-Ready DTXCID) along with CFM-ID scores for
each CEinsilico. Each candidate result is linked to a visualization page for the experimental and predicted spectra
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Figure S7B: Visualization page of experimental and predicted spectra for a candidate compound using the prototype web-based tool. Displayed on
the page are the input experimental spectrum (top), predicted spectrum (middle), and spectrum comparison (bottom). The spectrum comparison is a
copy of the input experimental spectrum with regards to spectral peaks and intensities; ions appearing as red are those which have been matched to an
ion in the predicted spectrum. Each spectrum is scalable and scrollable through CE levels



