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Using MoNA and MS-DIAL
Libraries for MS/MS Searching

Free internet libraries converted to NIST format to extend

coverage alongside NIST high-resolution MS/MS libraries R
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See Full Course on NIST26 with new Integrated Deconvolution/Library Searching for LC-MS/MS!

link to course
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https://mzinterpretation.com/2026/04/v4-0_of_nist_msms-copy/

» NIST Library is the
gold standard for
MS/MS Identifications

» Price is very
reasonable, shop
around! Prices vary
Dramatically, see link

» However, free public
libraries and user
libraries are useful
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BEST PRACTICE Use NIST MS/MS Library as your primary reference for confident identification,
and complementary libraries to expand coverage and support discovery.

High Confidence from Quality ¢ Greater Coverage from Community

Supported by Quality
Data and Robust
Library Matching

f !> Matches from non-NIST
libraries should be treated
as TENTATIVE unless
confirmed by additional
evidence (retention time,
fragments, standards,
orthogonal data).


https://mzinterpretation.com/2023/04/nist2023-library-and-software-available-in-early-june/
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Free Public Libraries in NIST Format

NIST commercial MS/MS (Tandem) Libraries are the “gold-standard”

Majority of the most useful and diverse components in my identification evaluations
However, there are useful MS/MS spectra in free pubic libraries on the internet
Initially, use free copies of Free Public Libraries in NIST format found on my website
If useful, learn to create your own copies from more current versions

Definitely create your own unique user library

>500,000 free public MS/MS spectra downloaded at the following link

n 1 1 L
] : Library Search Options
Library Search Options X 24 P
Available 9132277 Structures in 101 Librari
| Search Available 10266011 Spectra in 102 Libraries Search valane uetresin raries
| Ir_msms_pos_new

M S/M S massbank M S/M S Ir_mwwiox2019_rebuild
massbank_mona massbank
e brari massbank_mona

Libraries ms_dial_neg_v1 Libraries gans_
ms_dial_pos_v19 c
msms_neg . _dial_neg_»

Automation msms_pos | Automation mems. neg
MsSMs_pas_new msms_pos
msms_pos_old P MSMS_pos_new

Limits new Limits msms_pos_old
new_2020
new 2023 . pen

Constraints Constraints >> Add >
Included Libs: w r 4 Induded Libs: *r ¥

- mona_lcmsms
s
mona_lomsms ms_dial_pos_v19
Free Libraries Free Libraries
Spectra Structures

521307 Spectra in 3 Libraries i 150404 Structures in 3 Libraries
Spectrum or Structure Search Spectrum search v Spectrum or Structure Search Structure search >

0K Cancel Help Cancel
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https://mzinterpretation.com/2023/10/free-ei-and-msms-spectra-in-nist-format/

Directory for Storing Free Public Libraries in NIST Search

» >500,000 free public MS/MS spectra downloaded at the following link
» After downloading zip file, unzip them to MSSEARCH folder with other NIST libraries
» Note in screen capture below, | have many other libraries that appear as folders

MSSEARCH X +
&« T~ & L > ThisPC > Local Disk (C) > NIST26 > MSSEARCH >
® New & O & U sort = View
2 Home Name Date modified Type Size
R Gallery hr_msms_nist#2 6/9/2026 1:58 PM  File folder
v @ james - Personal hr_msms_nist#3 6/9/2026 1:58 PM  File folder
’ Apps identifications 8/15/2026 2:13 P... File folder
’ Aftachments jl_MSMS 5/25/2026 12:08 ... File folder
> B Desktop . .
JI_MSMS_2 1/29/2026 5:34 P... File folder
> & Documents
. W Pictures j_LMSMS_3 1/29/2026 5:34 P... File folder
Kirill_2026-04-15.eval 5/29/2026 5:29 P... File folder
“ Desktop Ir_msms_nist 6/9/2026 1:58 PM  File folder
. u839430 o ~ .
mainlib 6/9/2026 1:58 PM  File folder
MSSEARCH
* Treasurer Information mona_lcmsms 5/14/2026 9:17 ... File folder
LCMS data files MoNA-export-LC-MS-MS_Spectra 5/14/2026 7:28 P... File folder
~ deposits ms_dial_neg_v19 5/14/2026 9:17 ... File folder
+ Downloads ms_dial_pos_v19 5/14/2026 9:17 .. File folder
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https://mzinterpretation.com/2023/10/free-ei-and-msms-spectra-in-nist-format/

Free Public Libraries

MoNA (May 2025) mona_lcmsms ~150K 150K
(~70% pos, ~30 neg)
MS-DIAL (2025-2026) ms_dial_pos_v19 ~300K (~88% pos) 0
MS-DIAL (2025-026) ms_dial_neg_v19 ~40K (~12% neg) 0
Approximately 30K unique compounds Total ~500K Total ~150K

NIST 2026 MS/MS Libraries

___ sowce | FileName | Ms/MsSpectra | Stuctures

NIST Hi-Resolution hr_msms ~2,600K ~2,60K
(~80%, ~20 neg)
NIST Low-Resolution Ir_msms ~400K ~400K
(~75% pos, ~25% neg)
NIST APCI apci_msms_nist 6K ~6,000
(~75% pos, ~25% neg)
Approximately 70K unique compounds Total ~3,000K Total ~3,000K

» NIST 2026 tandem library substantially larger and more much higher quality
» Use NIST26 as primary MS/MS library, relatively inexpensive
» Using NIST and Free Public libraries together with integrated processing unlocks the full potential!



Suggested Tolerances for Free Public MS/MS Library Searches
Identity MS/MS and Similarity MS/MS Hybrid

» See the high-resolution tolerances suggested below by NIST for their libraries

» The NIST Ir_msms_nist (low-resolution) library corrected automatically even with high-resolution tolerances
» Both public libraries supplied on my website contain some low-resolution spectra

» See separate video/handout finding low-resolution spectra present in high-resolution libraries

» Precursor ion can be added manually if necessary

Spectrum Search Type

NIST Suggested High Resolution

. O Idertity () Similarity

Settings MS/MS »
e S MS/MS h Library Search Options X
 Tolerance X < HiRes NoPrecursar

P E————— Spectrum Search Type
Sea rCh (O Identity 4 Similarity Precursor lon m/z
mfz Tolerance MS/MS Hybrid v In spectrum

i Precursorion = B9 ppm w MAC/NAC

Productions £ 40 ppm

Min Abundance (%) 0
|



Compounds with No Structures for Many Free Public MS/MS Entries

» Many of the compounds that will be found in Chromatogram Searches using the
Free Public libraries might not have structures
» e.g.|lmazapyr

» Imazapyr entry below, sent to Library Search with right click
" File View Window Help

B = ®

B Reloadon Startup @ BestHits  [|OnlyIDs  Highlight Score >=800 ~ Bkaod <=75% ~ [ JFilterScores < 900 ~ Fixed ~  Ab.Threshold Auto ~

Properties

\Abundance(Log) TIC
o 100 690712
o o}
o 1 217.0981
o 149.0345
o o @ o
s}
s} | 1es08 50+ 2621180
o e
¢ ]
: S oL
o o o o |-|| 1 | | 3134509 437.2098 5324975
) [ |
o}
—{ 5e+05
Ll A "
m
“ I Library Search |
. . C13H15N303
Library Search Options o
-2—
Send To ’ 100 217.097154
: : : : ; £ ' ' ' = 0 110 220 330 240 550
0 1 2 3 4 5 7 R 10 11 12
RT/mi COpy Selected Hits to C|Ipboard [aCheckout_TestMix_AMHead to Tail MF=603 Dot[¥ Imazapyr
/min E){ ort Selected HItS to Te:(t Flle Head to Tail j_ Side by Sid= ), Differsnce J, Subtraction j
# Scan RT Score Score (Unfiltered) Abund Rel. p Width XIC Num. Lib Dbs Lib ID
3 1225 42630 120 120 0.576 Show Selected 78 1 epa_starter Amidopyrine. desmethyl
4 1333 5.0540 258 258 0.00554 10 18 le-ms-ms_positive_mode Oxymetazoline hydrochloride
5 1370 47814 603 603 135 Show All 35 16 massbank Imazapyr



Lib Search of Imazapyr showing BLo@avy

St ru Ctu res & PRE-RELEASE NIST MS Search 4.0 (Tandem mode) £fprecursor = 262.1194, Presearch Default - 64 spectra]
" File Search View Tools Options Window Help

EHEB ~ 7%

@ P & B 1 Checkout_TestMix AMSMS.1370.137¢ -~ () & 0 @ @& F

» Many of the hits had o [ er o e

1A 0 Checkout_TestMix_AMSMS 1370.1 1004 satnz
2 A 0 Checkout_TestMix_AMSMS 2306.2
St r u Ct u re S 3L 0 Checkout_TestMix_AMSMS.3189.3,
4 L 0 Checkout_TestMix_AMSMS 31873
. . 5L 0 Checkout_TestVix_AMSMS 31573.. 2170981
> O ] Iy th e best h |t fo un d N 6 L 0 Checkout_TestMix AMSMS.2894.2.. 1490345
7L 0 Checkout_TestMix_AMSMS 2904.2...
. 8 L 0 CheckuuLTes(foﬁAMSMS 28962 50 2621180
Ch rom atog ram Sea rch d |d s L0 Checkou Tesilix AMSMS 2705 2 I
10 L 0 Checkout_TestMix_AMSMS 2494 2.
mL 0 Checkout_TestMix_AMSMS 25212
n Ot 12 L 0 Checkout_TestMix_AMSMS 2308.2
Names [ Siructurss Spec List
lepa_starter. Ic-ms-ms_agilent_gtof. lc-ms-ms_negative_mode; lc-ms-ms_orbitrap; lc-ms-ms_posiive_mode; lc-ms-ms_gtof, lc-ms-ms_spectra;
> M k t h " B t lc-ms_spectra: massbank: massbank_mona: msms-public_experimentspectra-neg-vs19: msms-public_experimentspectra-pos-vs13: 1080707 i Jl 1| h N II 1 I 3134509 3649902 4145115 4861285 532
ake sure e es otal spectra 50 100 B0 200 2500 300 350 400 450 500
1 (Text File) Checkout_TestMix_AMSMS 1370.1370. File:'Checkout_T estMix_AMSMS mzML' purity:0.994969 precursor_mz,

PlotiText of Search Spectrum /_ Flet of Ssarch Specium _J\,_Spee Lt

Matching Only” is not

100 69.0712
lected (d d), or th
selected (depressed), or the
. . 50 174.0679 262,180
duplicates with structure 7 g P | 2
T T T T T 4 -I Ll . l.L. 1 J l 2752
. 1000 900 800 700 600 500 400 300 200 100 0 97,0649 1 1 1 T T
might not be found : sz |
# Lib. Score DotProd Prob.(%) Prec.Type Inst. Type Energy DBs PSS-Do
i = s e 1000 b 2 0 ol s6056 149.0337 2341234
B Ic 473 676 1000 [MeH]- 202-30 721
3 e 473 676 1000 [MeH} 202-30 721 217,066
4 3 473 676 1000 [MeH} 20230.. 721
5 Ic 473 676 1000 [MeH]+ 202-30.. 721 1004 2621185
6 ma 473 676 1000 [MeHp 20230.. 720 0 8 100 120 140 160 180 200 220 240 260z
7 ma 4 676 1000 M=} 20230 721 [aCheckoul_TesMx_AMSMS.1370.1370. File: Checkoul_TesMi_AMSMS.mzML' purily.0.994]
8 ms 473 669 1000 [M+H 202-30 710 Head to Tail /i Swe by Swe_jy Difference J\, Subuaction
9 3 401 596 1000 [MeHp 616
10 3 401 596 1000 [MeHp 616 2621185
1 Ic 401 596 1000 [MeH]+ 616 1004
12 ms 399 555 1000 [MeH} 567
13 ma 361 521 1000 [MeH} 10 530
14 ms 357 569 1000 [MeH] 30ev 502 2170966
15 e 332 563 1000 [MeHp 30eV 504 o
16 e 332 568 1000 [MeHl 30eV 604
17 3 332 568 1000 [MeHp 306V 604
18 3 332 568 1000 [MeHp 306V 604 -~
19 ma 332 568 1000 [MeH} 306V 604 86,0963 N
2 ma 332 568 1000 [MeH] 30eV 604 -
21 ma 329 555 1000 [MeH} 40 598
2 3 243 474 1000 [MeH] 202V 507
2 3 243 474 1000 [MeHp 202V 507 174.0652
24 e 243 a7 1000 [MeHl 20eV 507
2% 3 243 a7 1000 [MeH} 200V 507 . L \ )
2% ma 243 o 1000 Ml 20e¥ il 5 100 150 200 250 300 350 400 450 500



Suggested Tolerances for Free Public MS/MS Library Searches in
Lib Search and Chromatogram Windows

This essentially matches the observed spectrum to the library MS/MS spectrum

Can be useful for determining the class of a compound by looking at the top 2-5 hits
Normally, use the Product lon +/- 40 ppm, Precursor setting not important, not utilized
Low-Resolution spectra searched with El type searches, see separate video/handout

Both public libraries supplied on my website contain some low-resolution spectra

See separate video/handout finding low-resolution spectra present in high-resolution libraries
Precursor ion can be added manually if necessary
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Library Search Options x

Spect S h T
il Search Pe rum- earc._- ype ] Precursor lon m/z
| © ldentity () Similarity

I ~ I ct
MS/MS HiRes MoPrecursor B In spectrum

Standard Product ion Tolerance for

Library Search Options High-Resolution Spectra

i

Spectrum Search Type
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O Identity () Similarity High Resalution Library Search Tolerances
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S R n spectrum
MS/MS
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Precursor= ] ppm w
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Library Search Options >

Spectrum Search Type
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Create Your Own Updated Version of Free Public Libraries in NIST Format

» Another tutorial showing how to create your own NIST libraries from internet sources on my website
» See NIST full “List of Sources” of Free Public MS/MS Libraries in my website resources, see link

List of Sources Public Tandem Libraries/Data

NIST Compatible msp or SDF files (convertible to libraries with the Lib2NIST program)

MassBank-Europe - https://github.com/MassBank/MassBank-data/releases
MoNA - hitps://massbank.us/downloads (includes SDF files with chemical structures)
MS-Dial - https://systemsomicslab.github.io/compms/msdial/main.htm|#MSP

mzinternretation.com - httns//mzinternretation com/20223/10/free-ei-and-msms-

Note full list, see link


https://mzinterpretation.com/wp-content/uploads/2026/05/public-tandem-library.pdf
https://mzinterpretation.com/wp-content/uploads/2026/05/public-tandem-library.pdf
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