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Elemental Composition and Mass Spec

Measurement (e.g., C,cH,5N,0S*)

True Mass Spectrum @ R = Infinity
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Elemental Composition and Mass Spec Measurement

(e.g., C,cH,5N,0S*): Baseline Resolved w/HiRes

TOF, R = 8,000
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Elemental Composition and Mass Spec Measurement

(e.g., C,cH,5N,0S5%): Baseline Unresolved @ Unit Mass

Quadrupole, R = 800
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Elemental Composition and Mass Spec

Measurement (e.g., C,cH,5N,0S*)

Quadrupole, R =800
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Entirely Different MS Calibration

TrueCal: True & Fully Calibrated MS
(Cerno only)

Raw Profile MS and True MS
m/z-Only Calibration

conventional calibration
( |Mass Rccuracy )

True Mass Spectrum Plus Raw Profile Mass Spectrum

Spectral Accuracy
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The Unparalleled Gain in Performance
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The Unparalleled Gain in Performance
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Weak Monoisotopic Peak:

Cl/Br-Containing (z=1, Unit Mass Resolution)

C1oClyy*



Monoisotopic Peak Goes Missing:

50-nt RNA, z= |, Unit Mass Resolution

Seq: 5'-HO-UAUUCAAGUUACACUCAAGAAGGAAUAAUUUCUAAACCGUUACCAUUACU-OH-3'

Neutral formula:
C474H585N1820345 I:)49
Exact Monoisotopic Mass:

15,862.0969
Which mass’ accuracy and how?

~




Monoisotopic Peak Goes Missing:

50-nt RNA, z= |, Unit Mass Resolution
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Monoisotopic Peak Goes Missing:

BSA, z= , MALDI TOF MS

Lai, C. et al
ASMS Poster 2017



Monoisotopic Peak Goes Missing:

W-containing, Any Resolution

Yo Monoisotope: 0.00121




Monoisotopic Peak Goes Missing:

W-containing, z=-2, Orbitrap LC/MS, ESI-

Data courtesy of Mr. Abhijit Nandy & Prof. Shibdas Banerjee, Department of Chemistry, Indian Institute of Science Education and Research Tirupati



Monoisotopic Peak Goes Missing:

W-containing, z=-2, Orbitrap LC/MS, ESI-

Wide open mass tolerance 15.2Da

Spectral Accuracy search only



Monoisotopic Peak Goes Missing:

W-containing, z=-2, Orbitrap LC/MS, ESI-




Summary

e Mass accuracy is important and clearly defined when there is
observable monoisotope

e Spectral Accuracy is always well defined regardless

e Peak shape calibration is key to achieve high Spectral Accuracy at any
resolution

e Spectral Accuracy enables accurate mixture analysis

* It is possible to search for unknown elemental composition based on
Spectral Accuracy alone (computational efficiency)

e Compounds with metal ions are amenable to Spectral Accuracy
analysis

e Next step: organometallic compounds with Hg, Cr, Sn etc.
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