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Table S1: Notation summary

m complete spectral dataset consisting of N MS/MS spectra

m, the n-th MS/MS spectrum of the spectra dataset (m)

Ky number of m/z fragment peaks in the n-th MS/MS spectrum

Mk the k-th m/z fragment peak of the n-th MS/MS spectrum

<, candidate list/set for the n-th MS/MS spectrum

Ch size/length of candidate list/set ¢,

Cne ¢ — th candidate of candidate list/set [

frck fragment-structure (of candidate ¢y,) assigned to m/z fragment peak m

(m,,, fnc) peak fragment assignment of candidate ¢, to MS/MS spectrum m,,

1 placeholder indicating a non-annotated annotated m/z fragment peak
fk fingerprint of fragment-structure fj,
M, reduced m/z fragment peak domain (for training MS/MS spectra)
Fr reduced fingerprint domain (for training MS/MS spectra)
Dirain list of single peak fragment assignments
m, query MS/MS spectrum
Mgk the k-th m/z fragment peak of the query MS/MS spectrum
fack fragment-structure (of candidate cy.) assigned to m/z fragment peak mgy
Kq number of m/z fragment peaks in the query MS/MS spectrum
Cq candidate list/set of query MS/MS spectrum m;
M reduced m/z fragment peak domain (for training MS/MS spectra 4+ query MS/MS spectrum)
F reduced fingerprint domain (for training MS/MS spectra + query MS/MS spectrum)
9m~ probability of fragment fingerprint }vgiven m/z fragment peak m
9Mf£ maximum likelihood estimator for § ~
mf mf .
mF absolute frequency of observing fragment fingerprint f and m/z fragment peak m
Nyt absolute frequency of observing a non-annotated m/z fragment peak m
7rm}~ hyper parameter for prior distribution
a, B pseudo counts for prior distribution
oML mean posterior estimator for 6 ~
mf mf
lnkh m/z fragment loss between m/z fragment peaks m,; and m,p,
Frehk fragment-substructure of f,,.x excluding f,.; assigned to l,,xn
Lir reduced m/z fragment loss domain (for training MS/MS spectra)
ﬁt]; reduced loss fingerprint domain (for training MS/MS spectra)
Dthm list of single loss fragment assignments
ML reduced m/z fragment loss domain (for training MS/MS spectra + query MS/MS spectrum)
FL reduced loss fingerprint domain (for training MS/MS spectra + query MS/MS spectrum)
wmf~ hyper parameter for prior distribution of fragment loss model
ok, gL pseudo counts for prior distribution of fragment loss model
¢>lf~ probability of loss fragment fingerprint }vgiven m/z fragment peak m
;‘}{L maximum likelihood estimator for wl}«
NL absolute frequency of observing fragment loss fingerprint fand m/z fragment loss m
SJClvjetFmg MetFrag score of a candidate ¢
Sheak statistical score evaluating fragment - m/z peak assignments of a candidate ¢
5% 0ss statistical score evaluating loss fragment - m/z loss assignments of a candidate ¢
S awpPear | Mon-normalized statistical score evaluating fragment - m/z peak assignments of a candidate c
w1, w2, w3 | single score weights
Stin final/consensus score of a candidate ¢




