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Principle: Given a set (library) of chemical compounds, the identity of an
unknown chemical compound can be proposed by comparing the similarity of the spectrum of

the unknown with the spectra contained in the library.
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What if a spectrum of the unknown was not contained in the library?



Hybrid Similarity




Combines fragment ion AND neutral loss matching when computing
spectral similarity

— DeltaMass = A,;,= MW(Query Compound) — MW(Library Compound)
— Compare each query peak to two peaks in the library spectrum at
corresponding:

* (1) m/z [match suggests compounds form same fragment ion]

* (2) m/z + DeltaMass [match suggests compounds form same neutral loss]
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* Generates high spectral similarity scores between compounds that differ
by the insertion/deletion or replacement of a single chemical moiety that
does not greatly affect fragmentation mechanism
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Hybrid Similarity Search of
query against SWGDRUG 3.3
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Can we do more?



Fentanyl ClassifieR




Fentanyl ClassifieR (prototype)



Fentanyl ClassifieR (prototype)

Objective: Make mass spectral library searching “easier” by re-casting our search question.



Fentanyl ClassifieR (prototype)

Trivial example:

Here is an exotic fruit, what is it?

Hard question — requires knowledge of all fruit

Here is an exotic fruit, is it an apple?

Easier question — requires knowledge of all apples




Fentanyl ClassifieR (prototype)

1) Build a highly curated
library of JUST fentanyl
analogs




2)

Measure similarity
between the query
spectrum and the library
spectra

Traditional Library Searching

(1) Measure Similarity () Rank by Similgrity

o
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4) Learn (e.qg. cluster)



Details

Fentanyl Classifier (MS Search Details)

Molecular weight information was contained in the Query MSP. The nominal MW of 384 Da was employed inthe Hybrid Search.

abundance

T T T
100 120 140 160

Proposed Hit Details

Name: Benzodioxale fentanyl
Formula: C27H28N203

Exact Mass:

MW:
InChlKey:

Confidence:

Fentanyl Mod Type A Mod Type B Mod Type C Mod Type D Mod Type E

atthe Nations! Instituts of Standarcs and Technology.




Fentanyl ClassifieR (prototype)
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Fentanyl ClassifieR (prototype)
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Fentanyl ClassifieR (prototype)

Compound hMF A Relatedness
Index

Valeryl fentanyl —
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Fentanyl ClassifieR (prototype)
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Fentanyl ClassifieR (prototype)

Compound hMF Relatedness
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Fentanyl ClassifieR (prototype)

B Fentanyl B Mod Type A Mod TypeB © Mod Type C Mod Type D Mod. Type E



Can we extend this to other classes of drugs?



Questions?

arun.moorthy@nist.gov
chemdata.nist.gov
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