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INTRODUCTION

» The 2020 NIST Tandem Mass Spectral Library will be released on June 2, 2020.

» The NIST tandem MS library provides reference mass spectral data for the identification
of compounds, such as metabolites, drugs, pesticides, peptides, lipids, sugars, glycan,
dyes and environmental contaminants.

|
» The 2020 release includes 1.3 M tandem mass spectra of 186 K precursor ions from 31

K compounds. Most of the MS/MS spectra have been measured on ion trap and
collision cell (gTOF, QQQ, and HCD) instruments using electrospray ionization (ESI).
Some of tandem spectra were acquired on gTOF instrument by atmospheric pressure

chemical ionization (APCI).




» The new MS library includes more than double compounds and spectra
compared with the previous version (2017)
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» In addition to the protonated and deprotonated precursors, spectra were collected for metal ion
adducts and abundant fragment ions formed by in-source reactions of precursor ions. For
example: [M+Na]*, [M-H,0]*, [M-NH,]*, etc.

» The spectra of about 90% compounds in the 2020 version are high resolution and high accuracy
spectra (less than 5 ppm), including MSn. The library was divided into two sub-libraries,

hr_msms_nist and Ir_msms_nist.

» Thermo Fisher and AB Sciex are our newest distributors !
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EXPERIMENTAL

Work flow for building library: |
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RYYVLZVUVIUVGH-
UHFFFAOYSA-N

30+ Collections

Wikipedia

FoodDB
EPA/FDA Lists

Drug Bank

Tandem
Library

Combine
& Rank

- _d

A\}ailable
Chemicals




Sample preparation and Instrument conditions

* Samples were dissolved in ACN/H,O/FA (50/50/0.1) at a concentration of about 0.1 mg/mL.

°* Nano LC conditions:
a) Gradient: ACN/H,0O/FA (50/50/0.1).
b) Flow rate: 350 nl/min.

°* MS conditions:

a) Instruments were operated in a data-dependent mode for the MS2, MS3 and MS4, the most intense ions
were selected for further analysis.

b) Dynamic exclusion was set at 90 s to allow sampling of other precursors. The resolution of MS1 and MSn
were set as 60,000 and 30,000, respectively.

c) For MS2 analyses, precursors were fragmented by higher-energy collision induced dissociation (HCD)
followed by FT analysis (FT-HCD). FTMS2 precursors were fragmented with a wide range of Normalized
Collision Energies (NCE) (...,14, 20, 30, 40, 50, 65,...). lon trap spectra MSn were acquired at a normalized
collision energy of 35 %.



Workflow for acquiring spectra on MS instruments

FT-FullMS

FT-HCD-MS2

IT-CID-MS3 IT-CID-MS3 IT-CID-MS3 FT-CID-MS3 FT-CID-MS3 FT-CID-MS3
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29 spectra per precursor !




Spectra of Fentanyl (m/z 337 for protonated precursor) in MS library |

lon trap Spectra:

100 185.1 100- 188.1428
IT-CID-MS2 from m/z 337 FT-CID-MS2 from m/z 337 @—\_ Q}O

T T N N
Oy

o 1051 146.1 216.1 2442  28].2 o 105;969‘]‘ 146.0?60 l 21?-,1376 - 2|81-,2003] 33|7£116

— aUEE [T I-I T !‘ LRI DL L L BVAN s % g b il LR T

120 150 180 210 240 270 300 330 120 150 180 210 240 270 300 330
100+ 105.0 1 00- 79.1

| IT-CID-MS3 from m/z 188 — | IT-CID-MS4 from m/z 105
50+
501 L

146.0

84.1
120.0 N e
<l 15 gl 1 1e00 1.2.;f'1 70 80 90 100
W | S LA — N

T | ' T
60 80 100 120 140 160 180 200




Spectra of Fentanyl (m/z 337 for protonated precursor) in MS library

HCD Spectra with wide range of NCEs:

100- 337.2264
FT-HCD-MS2 fromm/z 337 at 16 eV
50
1 188.1428
0 105.0693 | 281.2003 1
NG S LR (NI S S W B L L R
120 150 180 210 240 270 300 330
100- 188.1427
FT-HCD-MS2 from m/z 337 at 23 eV
] 337.2263
50
" 105.9694 . - 216.1375 281.2002
T et T[Tt S T I

N AR I A AR
90 120 150 180 210 240 270 300 330

100~

50-

100+

50

337.2263
FT-HCD-MS2 from m/z 337 at 20 eV
188.1427
105.0694 216.1375 281.2002
120 150 180 210 240 270 300 330
188.1428
FT-HCD-MS2 from m/z 337 at 33 eV
105.0694
84.0803| 132.0804 | 216.1374  281.2000 337.2256
RS VLI G B R S " 3

80 120 160

200 240 280 320




Evaluation of Spectra of Fentanyl with NIST MS Search 2.3
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MS Interpreter makes spectrum evaluation much easier !
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Verification of spectra by Hybrid Search in NIST MS search !
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Unexpected peaks in tandem mass spectra due to reaction of product ions with

water in collision cell
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Unexpected peaks in tandem mass spectra due to reaction of product ions with
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nitrogen gas in collision cell
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Reaction of product ions with water and nitrogen gas in collision cell
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Some unexpected peaks come from impurities !
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SUMMARY

d The NIST tandem MS library 2020, which provides reference mass spectra for the
identification of a wide range of compounds including metabolites, drugs, peptides,
glycans, lipids and environmental contaminants, contains 1.3 M tandem mass spectra
from >31,000 compounds. This release offers a significant software upgrade and covers
more than twice as many compounds as the 2017 version.

. lon trap (IT-CID and FT-CID and MSn) and HCD spectra were acquired with positive and
negative mode. lon trap spectra comprised of MS2, MS3 and MS4 were acquired at the
normalized collision energy of 35 % and high-energy collision induced dissociation (HCD)
spectra were acquired with a wide range of normalized collision energies (NCE) (2-180).

. Interpretation of fragmentation ions always plays an important role in examining mass
spectra. With aids of NIST developed “MS interpreter” and “hybrid search” software, it is
much easier to interpret most of fragmentation ions than before.
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