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Help Files for NIST Search | msTwas spectl Database —

B 2 very quick guide to using SMDIS

-"Hover” over Program Icon with mouse and function description displayed ) AMDIS Help
AMDIS Manual (pdf)
: A anprs 2z Default P
" E::] Connect NIST WS software
4 el BB = vz = 7 ‘\ EI & Tandem Library Users ipdf) Help and
BB Lib2MIST Converter

. M S Interpreter
@ %+ @ E [1unknown - @ B @ aay MS Search v.2.4 Manual {pdf)
Lag

£E] 15 Search w24

| Replicates Off/On / Quick Start M3 Zearch (pdf)

B Read Me AMDIS

-Detailed documentation for NIST Search8 L] Read Me LibZNIST
| Read Me M3 Search

: . 8
-MS Interpreter included in NIST man b &) Tandem Library Use (pdf
-Windows Program Group
-NIST Tandem Search Quick Start Guide®
-"In program” assistance for both programs \ unknown - MS Interpreter
-Help button at cornergf all windows —Fite—Edit_View Options [ﬁ -
3|\ (@] 8>
I Mirhat's Mew
bazs | rt+ |= I43 About 5 Interpreter..,

# Src. Mame

1 E unknown

@ MIST M5 Search 2.4 - [Ident, Presearch Defawlt - InLib = 262, S spectra)

EIE”E Search Miew Tools Options ﬂindub\ﬂelp

ENETT il ‘ [ belpTopics |

W

Goto Update Website - Atarmic S_I,Iml:u:uls_
@ t! = kI [1. unknown Download Libraries 1€ ound M arne -
# Sic Mame  about nistms.. Font Settings
unknown Select Faont Sel all wiews
2 ] Cholesteral

[ 0k, H Cancel H Help ]




NIST Software in General is “Windows Compliant”

-left click (LMB) to select an item, double LMB on that item to perform operation

-right click (RMB) in area or item to see operations that can be performed or to change properties of
window

-LMB on first item and last item to select group while holding shift key

-LMB to select/deselect individual items while holding Ctrl button

-use up and down arrows on keyboard to step between entries

-some NIST windows such as librarian have no delete button to delete ions, must use delete key on
keyboard!

-control a (select all), control x (delete selected), control ¢ (copy); control v (paste)

-control k copies entries into windows in tab-separated text format, e.g., paste into Excel

-F1 MS Search help

-F9 send spectrum to MS Interpreter Tip 3: LMB and drag to
rearrange order of column
headers

|
# Lib. Mame kd atch Prob. (%] Rl .ﬁat Sy DBz =
1 d Undecane 35 8 3 2
2 & Urdecane 945 442 1100 945 4 a L
3 R Undecane 944 410 1100 5952 4 a I
4 wi rdecans q37 448 - 355 1 N
4] wi rdecans 334 445 - 350 1 N B
B wi rdecane 932 448 - 933 1 N
-LMB on column of interest Tip 2: When viewing structures
-Can sort in lower value first or higher Tip 1: When reviewing search in MS Interpreter, use left and
results, use up and down arrows right arrows on keyboard to
on keyboard to quickly step quickly review results!

through results!

.
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Abbreviations and Keyboard Sequences

-left click (LMB) to select an item, double LMB on that item to perform operation

-right click (RMB) in area or item to see operations that can be performed or to change properties of
window

-LMB on first item and last item to select group while holding shift key

-LMB to select/deselect individual items while holding Ctrl button

-use up and down arrows on keyboard to step between entries

-control a (select all), control x (delete selected), control ¢ (copy); control v (paste)

-control k copies entries into windows in tab-separated text format, e.g., paste into Excel

-LMB and zoom mass spectral windows, RMB then LMB to zoom out



Part IV: Importing MSMS Spectra
Methods for Importing Spectra Directly in MSP Format to NIST Search

»The easiest approach is to export the spectrum to the NIST search directly in MSP format
»>Simplified'® and Detailed! instructions are supplied by NIST
»Approach also includes icon to return to the exporting program, Switch to Caller”

{E] NIST MS Search 2.4 - [MS/MS, Presearch Default “Switch to Caller”
(| Eile Zearch Wiew Tools Options Window

3 SHEBED" « %




Mass Spec Manufacturers Use of NIST MS Search Software

»Some information difficult for me to confirm
»>| have only used Thermo, Agilent, and Waters software

»Please let me know if incorrect!
»References (Internet links to documents) included at end of this handout

Company
Thermo Fisher
Scientific

Agilent

Waters
Corporation
Sciex

OpenChrom
Shimadzu
Bruker

Perkin Elmer

NIST MSMS
Libraries Internally

Yes

No

No

Yes

Yes?

No

Export NIST Search
Automatically MSP
Format

Yes

Yes

Yes

No

Yes
No

No

and/or NIST MSMS Libraries

Precursor m/z tag
imported
Yes

Yes

No

No

Comments
NIST tandem library included
with all instrument
,purchases; Referencel314.16
Referencel?

Referencel®
create merged spectrum of

energies; exports to MGF
format

mzXML export
2



Example of Capability to Export MS/MS Spectra to NIST Search Program
Agilent MassHunter

»Several companies do a good job of exporting files in MSP format to the NIST Search

»>| currently only have access to Agilent MassHunter

»The program does a good job of exporting spectra in NIST MSP format to the NIST Search
»To perform, RMB to obtain pull down menu and select “Search Using NIST MS Program”

Agilent MassHunter Qualitative Analysis 10.0 - test.m -

B dBE S 9-v- @B F A GG M S & B Navigatorview [ Compounds view
File Edit ‘fiew Find Identify Method Configuration Tools Help

uuuuuuuuuu

b ] Cpd 9; 10,77

AddfFemove Columns..,

4 Il Select Al

= Method Editor: Extract v Display Hidden Compounds

L Shiowe in Highlighted Sarnples) »
e 9- o

Hide in Highlighted Sarmple(s) [
= Method Automation R G e
Workfl o Zearch Using MIST bAS Program... [:-S
Additional Chromatograms Add/Edit Manual Identification...
RS Send Spectra to PCOL

Clear Compound Identification Results
Expoart

}C Delete

= Chi k . oL
LT Initiate Quantitation..,

Integrate [M3] Copyta Cliphaard Ctrl+C

iy g

Integrate (M55 Print... 1

Extraction Data Format Export...

i} [ NSNS TSN T arr Sy -bl_":'_r'.ll.



Agilent MassHunter Export of Spectrum to NIST Search

»Spectrum is automatically transferred and searched
»Example of spectrum imported is shown (1)

»>Very important for the “MSMS Hybrid” and “MSMS Identity” that the Precursor m/z value is included
»>If not, the precursor m/z value would require manual insertion for each search
»Many values are included with the NIST library entries (2) in “MS/MS Hit List Filter Options” (3) which are not found in

spectra imported by mass spec companies

Jog| 550548
50 1260919
55 0958
1881068
700664 |
D T T lII II L lI T +H T T T T T T T T T ] T
50 B0 70 80 80 100 110 120 130 140 150 160 170 180 190 200

(TextFile) Cpd 3: 10.072: +ESI Product lon (it 10.020-10.1 36 min, 10 scans) Frag=1250v C

Mame: Cpd 9: 10.072: +ESI Froduct lon {1t 10.020-10.136 min, 10 scans) Frag=125.0% CID{
Instrument type: O-TOF kS

Collision energy: 15.29 %

Precursor mfz; 188.1102

kW NS 1D 43 DB Text File

Spectrum type: ms? 1

lonization: ESI

Synonyms:
No SyYNORYITS.

-

T 3

Flot/Text of Search Spectrum A Plot of Search Spectrum Spec List f

Mame: 5-(3.4-Dichlorobenzy(-1, 3-thiazol-2-amine

Frecursor tvpe: [h+H]+
Instrument type: HCO

Collision energy: NCE=80%: 41y

Precursor myfz: #53.9558
Formula: CrgHgClaMas

Dther DBs: Mone

lon mode: P

bA'Y: 258 Exact Mass: 257 978525 CASH: 420102-86-9 MIST#: 1847875 |D#: 1 DE: hybrid_demo_3_unknowns

Comment NIST Mass Spectrametry Data Center

[nstrurnent: Thermo Finnigan Elite Orbitrap

lonization: ESI
Collision gas: N2

sample inlet: direct flow injection

spectrum type: M2



Agilent MassHunter “Multi-Export “of Spectra to NIST Search

»More than one spectrum can be exported at a time

»Use the “shift key LMB” to select a group of spectra (1)

»Then RMB to obtain pull down menu and select “Search Using NIST MS Program” (2)

»The spectra are sent and the searches completed and stored in History Function of NIST for viewing (3)
»One can clear the history if necessary (4)

»0One can AutoReport, but | have not explored that capability, for assistance contact David Sparkman

@CDmpuund List: 9 found x
Fe <& 4 1
Showe'Hide Label W Mass W RT WWidth W Height™F Area =7 Score ™7 Base Peak ™7 Ions ™7 Satur /
' Cpd1: 29 2926 0,35 32093 136499 137.0835
2 Add/Remove Columns...
' Cpd 2: 3.8 3.899 0,301 214802 90144 2020434
' Cpd 3: 4.8 Select Al 4,813 0,19 B6G2 26122 69,0705
' . 5, . . , , . h
Cpd 4 5.8 J D|5p|a}-' Hidden CDmpDunds 5,625 0,202 G563 36088 124,9519
' Cpd5: 6.8 ) o 6.8 0.21 13690 53349 72,045
v Cpd 6: 7.1 Show in Highlighted Sample(s) Y 7105 0474 9228 31857 1589763
' Cpd 7: 7.9 Hide in Highlighted Sarmple(s) 3 7.902 0.247 17608 71702 123.0438
' Cpd & 8.9 . 5,939 0,299 51051 19386 134,0965
3 3 Identify Compound(s)
L3 L' Cpd 9: 10, 10.07 0,23 4135 18172 55,0548
Search[Msing MNIST MSE Program..,

a m LAAFAt bdannal Tdentificatinn \ .

3 4

/

3. Cpd 7: 7.902: +ESI Product Ion irt: 7.863-7 1\1@ L. o & 6 %

=1. Cpd 9: 10.072: +ESI Product Ion (rk: 10.020-10136 min, 10 scans) Frag=125.0¥ CID/@15.3 (188.1102[z=1] -= **) Pesticides_TestMix_pos_TMSMS.d
2. Cpd &: §.939: +ESI Product Ton (rt: $.901-8.991 min, & scans) Frag=125.0% CID@20.7 (278.1059[z=1] -> **) Pesticides_Testhix_pos_TRASMS.d

. B : +ESI Product Ion (rk = **) Pesticides TestMix pos TRSRS.d
4, Cpd &: 7.105: +E5SI Product Ion (rk: 7.067-7.157 min, § scans) Frag=125.0¥ CID32 1.8 (297.0562[2=1] -= **) Pesticides_TestMix_pos_TM5MS.d
5. Cpd 5: 6.800: +E5I Product Ion (rt: 6.761-6.8365 min, 9 scans) Frag=125.0¥ CID/@17.7 (229.0741[z=1] -= **) Pesticides_TestMix_pos_TMSMS.d
6. Cpd 4: 5.825: +ESI Product Ion (rt: 5.786-5.890 min, 9 scans) Frag=125.0¥ CID/@17.8 (230.0071[z=1] -= **) Pesticides_TestMix_pos_TRMSM5.d
7. Cpd 3: 4.813: +ESI Product Ion (rt: 4.774-4.865% min, § scans) Frag=125.0¥ CID/T@19.7 (262.1189[2=1] -= **) Pesticides_TestMix_pos_TMSMS.d
§. Cpd 2: 3.899: +E5I Product Ion (rt: 3.560-3.964 min, 9 scans) Frag=125.0¥ CID@16.1 (202.0435[z=1] -= **) Pesticides_TestMix_pos_TMSMS.d
9, Cpd 1: 2.926: +E5I Product Ion (rt: 2.887-2.991 min, 9 scans) Frag=125.0¥ CIDN@16.6 (209.1287[z=11 -= **) Pesticides TestMix pos TM5MS.d




Importance of Proper Settings in NIST Search “Spectrum Import Options”

»LMB the Options/Spectrum Import Options on the toolbar (1)
»The typical settings for “Accurate m/z spectrum type” and “decimal places” are selected (2)

»This must be done before spectra are imported
»Useful information found in Help menu (3)

» Save with the configuration (4) with the MSMS search methods
»Intensity Threshold “% of max” or “absolute” very useful for filtering noisy spectra! (5), normally set with no filtering, filter as needed

@ MIST MS Search 2.4 - [MS/MS, Presearch Default - 16 spectmi-

Efile aearch Yiew Toals | Options Mdindow Help

SER= W4T T range

Library Search QOptions

Replicates
@ T & E |(Lcpdo 2
Spectrurm Import Options
# SIC. = Fubchem Search options
1 & Chpt Cormment Field Display L
1 @ NIST MS Search 2.4 - [MS/MS, Presearch Defaul
TN File Search “iew Tools Options Mdindow
Open.. Ctrl+0
Print Setup...

{ &% Print Report I
B Print &uto Repoart

4= Suvitch to Caller

E:a-* Configuration
>4 . .
Restore Configuration
1 Similarity M3SMSE Hybrid
4 2 Direct Peak Matching MSMS
3 mema_dimitri
4 msms
S ELhybrid

6 chemical_noise_check

Exit

-

Spectrum Impaort Opticns

(oS

EI Spectrum m{z Rounding
rulkiply my'z in imported speckra by

and round ko the

1 nearesk inkeger

Example:

(CH2In correction is 0,99583
Cptional
Add this term ko all mjfz

0 befare rounding

Adding spectra to Spec Lisk
@ Prepend {add to the top

Speckra withouk precursor ion mj'z walle
Accurake pifz spectrum bype

(71 EI fnominal mfz)

RI bype if unspecified

[ Include Syngrfyms

Tandern Spectrum Accuracy

Precursaor ion m,z

'

w | decimal places

Praduct ion m/z

decimal places

@ Accurate my'z

[Llnspecified - ]

[

Set default values

R

ok | | cancel | | Hel 1}/
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Importing Spectra Manually Indirectly in MSP and Other Formats

»Spectra can be imported in other formats besides MSP
»This indirect approach less convenient

»Just RMB in the Spec List and LMB the Import Option (1)
»Pick the desired File format and the file of interest (2)
»Import Selected or Import All depending the file type (3)
»Items will be imported into Spec List window for processing
»In some cases if not recognized format, possibly try All files?

»SDF will import spectrum with associated structure if pre~~=* . vou |
ul
@ MIST MS Search 24 - [MS/MS Hybrid, Presearch Default - 100 spectra] -
| File Zearch View Tools Options MWindow Help I 3

SHEBEE" « %

T

= E [l.lpaegdeg v]@ B @ @ @ '?'

# Sre. MName Mumber of structures found: 1 \ ﬁ
1 A tpa ey deg s E N\
2 E tpaegdey - N #  The names of structures retrieved Irnport Al
3 E tpaeg deg M [SRFHE £7:3DF) vJ L tpa eg deg
4 E tpa eg deg MIST Text (%hASP) e Impart 5 elected
5 A Test 126 699 (3.923) Cm (B97:700-(709:714+687:692)) S leamp-dx (%0 :: | o
] A Test 1041147 (5.789) Cm (1146:1143) L] et el
7 L 1H-Indole-3-sthanamine. alpha.-methyl-5-{2-thienylmethomx)- A
il L 1H-Indole-3-sthanamine. .alpha.-methyl-5-{2-thienylmethoxy)- [ r
9 L TH-Indole-Fethanamine, alpha-methyl-5-(2-thienylmethox)- MGF (%MGF) CE=t

. . DTA (*DTL) 086
10 L TH-Indole-Fethanamine, alpha-methyl-5-(2-thienylmethox)- 8] PKL (*PKL)
M ot fourth time addad ' B
O/\‘V mzXML oz sg BF
| mZD.ata (*.mzData) Intengity threshold = 1(% of max.]
Hame: ASFTETEI] L \H’O\-""" AL”,.F.”ES (w'w), e s A SE 5
Ir_msms_nist; hr_msms_nist apci_msms_nist_test 1245916 to 0 0 OH
100 WDN
Select All
10 Send To G
aOH
I ol ol I P

13



Exporting Spectra Manually in MSP and Other Formats

»Spectra can be exported in other formats besides MSP

»For example, a group of spectra can be exported in SDF as shown below

»Select a group or even one to be exported using Ctrl-LMB, then RMB on one of the spectra highlighted in blue
»LMB on Export Selected (1)

»LMB to pick Save as type: (2)

»SDF is a useful format because the associated structure is saved in same file as spectrum

8 T s seach 24 OB B P ST e

B File Search Wiew Tools Options MWindow Help £E] Chaose file for spectra/structures export. I

PR SEEEE~ ?\

Ol\:) |ﬂ. ¥ TWA Sailor ¢ Downloads »

@ P = K [Lipaegdeg B e 8 ay Organize « Mew folder
# Src. Marne "
: . =l Marme
1 A tpa ey dag i Faworites
2 E tpa eg deg B Desktop . hybrid_rmsms_dema
j E tpaegdeg & Downloads | = ./ hybrid_msms_demo_2
5 A Test_12 . uB384302 .. hybrid_demao-3
- Librany Search
A Test_10 i r] ]
L = : Structure Simnilarity Search I.I hrldge b — hyhrld_msms_demo
% iCloud Photo |7 hybrid_msms_demo_2
L L. & Cut
- 1 — ] B2 Copy . Holder 20 | 7] hybrid_derno-3
10 L 1H—Ind.ole—3—ethanamine, .alpha.-methyl-5-{2-thie Paste . NIST weark | 7] MoNS-export-LC-MS_Spectra
1 te fourth time added =
Select Al . tesla || test_sdf
Send To 4 L MNIET20
 MNames [ Stuctures 7
I tt
Ir_msms_nist hr_msms_nist; apci_msms_nist_test; 1245916 total spectr ;mpo celocted .« concord cyc
100 Export Selecte L NIST17
Insert Clipboard Structure
Copy Structure to Clipboard - Watauga Lake -
10 Insert Clipboard Spectra )
Copy Selected to Clipboard File name:
orint Save as type: |SDFile (*.SDF)
N Pl Pz ' NIST Text (*.MSP)

= Hide Folders

. | M5 Jeamp-de (FJDX)
Properties [ | Mol File (*.MOL)
/ SDFile(*sDE) ]
|

-_— - = — ———

14



Example of Typical *.MSP of NIST Entry with Fields That

Can be Filtered After Searching

hame: Bi=z(Z-hydroxyethyl) phthalate

Ion_mode: P

Instrument: Orbitrap Fusion Lumos

Instrument type: HCD

Tonization: EST

Collision energy: NCE=5%

Collision gas: M2

gample inlet: direct flow injection

Spectrum type: M3Z

Precursor_type: [M+H]+

PrecursorMz: Z55.0863

Notes: micromol/L in water/acetonitrile/formic acid (S50/50/0.1);
Vial ID=31887 Zpec=Consensus Nreps=31/31 Mz diff=Z.4ppm
Data source:Met Lumos 2015 11h FTMEn~112Z2

InChIKey: CAEVEHUYTFYBPE-UHFFFPACY3A-N

Svnon: EBenzene-1,Z-dicarboxylic acid bis{EZ-hydroxyethyl) ester
Svnon: l,Z-FBenzenedicarboxylic acid, 1,2-hisi{Z-hydroxyethyl)
ester

Formula: Cl1ZH1406

MW: Z54

ExactMass: 254.079039%9

cagff: 84-73-1; NISTH#H: 3268373

DEf#: B56B3Z2

Comments: NIST Mass Spectrometry Data Center

Num Peaks: 10

1490237 999.00 "CAHSCI=p-C4HIO0O3/2.éppm 31731"
150.0271 59.54 "CBHSO3+i=p-C4HIO0O3+1/2. 6ppm 317317
133.0501 &64.83 "Cl0H9O4=p-C2HAOE /2. 9ppm 31/31"
174.0534 51.35 "C10HS9O4+i=p-CEHEOZ+1/2.4ppm 31/31"
229.00%2 14.1% "? 1&/31"

237.0764 504,10 "Cl2H13O5=p-HZ2O/EZ.7ppm 317317

£38.0798 48.65 "ClEHIZICS+1=p-HZO+i/Z.7ppm 31731"
£55.02Z53 7.89 "? 15/31"

255.0866 2.70 "p/l.lppm 23/31"

£55.9530 23.88 " 31 /31

15



Live Demo on YouTube
LC/MS Unknown Identifications Using MSMS Libraries
Part IV: Importing MSMS Spectra
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Presentation References (Internet Links)

James Little Mass Spectral Resource Website

NIST Search Software Detailed Manual

Chemical lonization for MW Determination

Trimethylsilyl Derivatives for GC-MS

Methyl Ester Derivatives for GC-MS

SciFinder/ChemSpider and Accurate Mass LC-MS Data for Unknown ID’s

Surfactant Identification

Lipid Matrix lonization Effects in LC-MS

NIST Tandem Quick Start Guide
Approach for Importing MSMS Spectra to NIST Search: Simple Description

. Approach for Importing MSMS Spectra to NIST Search: Detailed Description
. Agilent MassHunter Importing to NIST
. Thermo Fisher Scientific FreeStyle Brief Importing to NIST

Thermo Fisher Scientific FreeStyle Detailed Importing to NIST

. Waters Corporation Masslynx Importing to NIST
. Thermo Fisher Scientific TraceFinder Importing to NIST
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