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LCMS Unknown Identifications Using MSMS Libraries

Part I: Overview of Software and User Customized Configurations
Part II: NIST MSMS Search Software and Libraries

Part ITII: More Detailed Discussion of MSMS Hybrid Search

Part IV: Importing MSMS Spectra

Part V: NIST Structure Searches

Part VI: MS Interpreter Correlation of Substructure to MSMS Ions

Part VII: Using and Creating Other MSMS Libraries
Part VIII: Identification of Unknowns with “Spectraless” Libraries



Help Files for NIST Search | msTwas spectl Database —
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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!

[J
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LCMS Unknown Identifications Using MSMS Libraries
Part Ill: More Detailed Discussion of MSMS Hybrid Search

Presentation Topics:

»Description and personal experience

=Example of unknown identification with hybrid

»DotProd vs. Score in viewing search results

»DeltaMass table and examples

»Understanding head to tail plots

»Use of additional information in process

»"Information on NIST MS/MS (Tandem) “hybrid” search
"Wiley MS/MS (Tandem) Library for Identity MS/MS searches



LCMS Unknown Identifications Using MSMS Libraries
Part Ill: More Detailed Discussion of MSMS Hybrid Search?®12

Program Description:

»Hybrid search generates a “hybrid” score matching fragments and neutral losses
»Extends the scope of the library by including “nearest neighbor”

=Success requires the presence of similar compounds in the library

»Mass difference must be confined to a single region of molecule and no significant
alteration of fragmentation behavior

=DeltaMass is the mass difference between query and library compound and reflects
the modification of the molecule

My Personal Experience:

=Personally used for over >20,000 El searches!3-16

=Routinely amazed by the types of similar compounds with high match factors
=\Very frequently useful results not noted in “simple” (standard) similarity search
=Utility in finding similar model compounds, support for fragmentation
mechanisms, and identification of unknowns

»Should be very useful in MS/MS searches for similar reasons

*"In process, testing Hybrid MS/MS using many new entries present in NIST 20

version of library against NIST 17 library
.



Hybrid Generates a Similarity Score on Matching Both Fragment lons
and Neutral Losses of Unknown to Library Reference Spectralt-19.22
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Hybrid MSMS Search Results for Unknown*
1) Best match factor (DotProduct) is 953

2) DeltaMass is 33.9610

3) Chlorine (mass 34.9689) replacing hydrogen (mass 1.0078) on ring, i.e. 34.9689-1.0078=33.9611

$E] NIST MS Search 2.4 - [MS/MS Hybrid, Presearch Default - 100 sp o |
EIEHE Search Yiew Tools Options Window Help - &%

SHAEE= 7%

& II [1nybiid MSMS unknoun cxample B e aay
# Sre Mams 158 8766 Marne: hybric MEMS unknown example -
1004 Erecursor type; [M+H]+
1 A hytarict MSMS unknown example Instrurnent bepe: HCD
2 hr 5+(3.4-Dichlorohenzyl-1. 3thiazol-2-amine Collision energy; NCE=65%
3 hr 5-(3.4-Dichlorobenzyl)-1,34hiazol-2-amine Precursor m/z: 258.9858
- : Ity 266 Exact Mass: 257978525 [D# 2 DE: Text File
4 hi Trifl e SRS e
' fupromagne Comment: NIST Mass Spectrometry Data Center =
504 lon mode: P
Instrurnent: Orhitrap Fusion Lurmos
122.9999 lonization; ESI
[% Callision gas: M2
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53.9905 1829767 Spectum fype: 152
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Plot/Text of Search Spectrum f,_Plot of Search Spestum _J,_Spes List
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2 by g29 937 799 928 24.0000 [hd+H]+ 80%% Carbamiridothioic acid, ( 0 Heme: 5-(2-Chlorobenzyli-1, Hhiazol 2-amine e
3 hy 751 933 33 164 339870 [M+H-C2H.. B5% 2-Chloro-NH5-(2-chlorobe 10 : Pracursot type: [MeH]+
4 by azn 929 790 919 24.0000 [M+H]+ B4%% 2.4-Dichlorobenzy imidott Instrurnent type; HCD £
5 by 816 927 786 97 24.0000 [M+H]+ 5% Carharmimidathinic acid, Callision enargy: NCE=353 448V
5 by 791 926 791 926 £8.9673 [MeH]* 90% N2, 4-Dichlorobenzylmet e M Erecursarmiz: 2250248
y . : 4D 2yl Formula: C1gHgCINZS
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" t f T T T T t T TR T
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] Lib. Seach Dther Search Names Conpars | Ubrarian |

For Help, press F1

*Example using a spectrum from NIST 2020 hr_msms database (NIST# 1847874) as “unknown "and a small user created library of ~500 entries

Type of Search: MS/MS Hybrid Displayed: MS/MS Hybrid




Using Dot Product Instead of Score for Viewing Search Results

»Excerpt!’” from NIST Tandem Users Quick-Start
»Usually sort by LMB on DotProd instead of Score

Scores (reported in the Lib Search tab view's Hit List wi
When matching two product-ion mass spectra, Scords are reported as well as the Dot Product. The Dot
Product is a simple mathematical measure widely used in reporting spectrum similarity. An exact match is
reported as 999. The Score is adjusted for spectra with few peaks and is intended to adjust for the reduced
selectivity when matching small numbers of peaks. For a single peak spectrum for example, a match will
report a 994 for the Dot Product and significantly lower the Score depending on abundance. The difference
between the Dot Product and Score will reflect an estimate of the uncertainty in identification due to the
small number of peaks (generally less than four). This Score is simply a rough measure of identification
confidence and has no well-defined statistical meaning.

Lih. Score DDﬂ:TD? 0.Score o.DotProd Deltatdass  Frec. Twvpe  Energy Mame i
by 8hv 964 18 53 339610 [MA+H]+ B52% E-(2-Chlarobenzy()-1,3-thiazol2-amine [..
by 818 949 21 70 339610 [hd+H]+ 803 B-{2-Chlarobenzy()-1,3-thiazolk2-amine [..

10



DeltaMass Tablels

> | created!® a DeltaMass spreadsheet after looking at >20,000 spectral El hybrid
searches

»Also, useful for MSMS (tandem) searches

»E.g. below see entries for DeltaMass = 34 nominal

»Add accurate DeltaMass column in future

»For now, user will need to manually use accurate mass

Need to add in future

34 pyridinyg] group dirmethylamino group 33.9843
34 Sulfonamide group on aromatic nitro on aromatic 34.9877
34 chlorine on aromatic ring phenyl ring 33.9611
34 CF3 on aromatic chlorine replacing 34.0263

Only reasonable choice
in our example

11



Associating Some Very Simple Structures with DeltaMass Values?!®

" Some simple small MW compounds to illustrate types of substructural information
. Of course, these substructures can be a part of much larger molecules

Note: Odd values of DeltaMass contain one nitrogen change in structure, thus “Nitrogen Rule”
Isotope ratios and/or accurate mass helpful with redundancies
F

F o H Cl F F%

MW 96 MW 112 MW 78 MW 112 MW 96 MW'146

DeltaMass 16 DeltaMass 34 DeltaMass 50
F Br
F

= = I MW 112
MW 114
DeltaMass 2
MW 128 MW 78
OH CH,

MW 204 MW 156
DeItaMass 48

MW 96 MW 156
DeltaMass 60

DeltaMass 50
F | MW 146 MW 204
DeltaMass 58 X ©
@ © Z
N MW 94

MW 78 MW 92
MW 129 DeltaMass 2

MW 96 MW 204 N DeltaMass 51
DeltaMass 108 MW 79 MW 78
DeltaMass 1 12



Tip: See Normal “Peak Matching” Results in MSMS Hybrid Search Hit List
Add Column and Sort

1. LMB on o-DotProd column header to resort by “Peak Matching” part of Hybrid scoring
2. Top 30 hits contain the substructure with 2 chlorines atoms on benzyl ring
3. Consistent with addition of chlorine on ring of best hybrid fit structure

/ 1
_ <
# Lib. Scare DotFrod oScore oDotFrod  Deliabass Frec Type  Energy Mame 0
1 by 833 453 37 174 33.9610 [hd+H]+ 95% B-(2-Chlorobenzyl)-1,3-tt| =
Z by 5249 837 799 828 24.0000 [P +H]+ 80% Carbamimidathioic acid
by 751 433 33 164 339610 [M+H-C2H... BB 2-Chloro-MN-{5-(Z-chlarak

Resorted by o-DotProd

# Lib. Score DotFrod o.Score o.DotProd  Deltabass  Frec. Type  Energy MName i
1 by 829 937 799 928 | 24.0000 [M+H]+ 802 Carbamimidothioic | =
2 by 791 926 79 926 589673 [b+H]+ 0% M2, 4-Dichlorobenz
3 by 791 825 79 825 R4.0040 [M+H]+ 902 2.5-Dichlorophenyla
4 bwe  7RR a4 788 a4 2 -4 NRAN MhdsH-H?O ans M7 d-Mirhlarakhans
29 by BEZ 904 bE2 904 -156.008 [hd+H]+ 8Os biconazole [MM+H]+
30 by GO3 904 G083 04 | -47.0225 [hd+H]+ Bh% 1-{3.4-Dichlorobenz

N
B \
NH. Cl | N
NH-
S +CI-H S
Substructure
Cl ol < indicated by top 30

hits in o-DotProd
13



“Merge” Information of “Hybrid” and “Peak Matching Searches” Using

Accurate Mass Data for Fragments, Precursor, and DeltaMass

“Hybrid” Best Result
Accurate Mass DeltaMass, +CI-H

Top 30 “Peak Matching Hits’ for 2 CI’s on benzyl ring

100, 125.0147
= N
>~\NH2
50+ o
o
80,0380
sagsgs | | | 14d0046 2250243
i R B N o
B0 80 120 180 180 210 240 270

thyhrid_dema_3) 5-[2-Chlarobenzyll-1, 3-thiazol-Z-amine [M+H]+ HCD 35%
FlotiTesd of Hit 4, Plot of Hit J

“Unknown” Spectrum
Base beak shifted by mass of chlorine

1004

50+

0

158.9766

122.95949

1629767
L

T
B0

90

T
120

I Text File) hybrid MSMS unknown example [M+H]+ HCD B3 P=

L DL BLELE AL B
180 180 210 240 270

PlotiText of Search Spectrurn A Flot of Search Spectrum b Spec List §

Mazimum Rate: 65{chain) g 158.9763 m/z
mfz | exact mfz | Farmula lozs tupe rate [ relrate Jion.
189 (158976282 [CrHRCl: |CH4M2S |H-Displacement | B9 8 [
Ll
C H NH2
1 160
“Unknown Identity”
N
Cl / >\NH2
S
Cl Frecursor m/fz: 2589558
Formula: CygHaCl2MN25+H
14



Closer Look at Middle Display
Top is Unknown, Bottom is “Hybrid” Spectrum

In bottom spectrum, original ions in grey shifted by DeltaMass (A) to violet for user visual comparisons

lons not shifted in bottoms stay in “blue”

Takes a while to adjust to this view versus standard “Head to Tail” views

100 168.9763
“Unknown”
50
2589857
o 53801 86,0058 | e 8 | . 1829784 o0 pnpp 2149483 |
59,9398 Bl 11g01R2 | 149 4 ————0 9756 200.0022 214.9476
A A A
2 S 2250239 2589849
. . A
Hybrid Spectrum Best Fit
50
A =DeltaMass
=CI-H
=33.9689-1.00783
=33.9611
versus observed = 33.9610
1007 125.0147 156.9757
A L HL L B L L BN WAL LR L BN B L N WL BN BRI N A B B RN ~ N
50 B0 70 80 90 100 110 120 130 140 180 160 170 180 190 200 210 220 230 240 250 260 270

15



N =

Alternate Comparison of Hybrid Spectrum: Neutral Loss Display

Top is Unknown, Bottom is “Hybrid” Spectrum

RMB in spectrum window, LMB select Neutral Loss Display
Shows whole spectrum of reference shifted by DeltaMass of 33.9611
More efficient to look at “Hybrid” display with experienced eye!

- 100,024
5+
-0.0143
MRELR 172,994 Lo L . 7BNZIE  mgg7q 440517
-165.01 135862 -111.084 " 7509854 -50.9588 -44.0134
0.0239
MNeutral LR Display
B0 Set &nchors
Copy Plot 4 1
Send To 4
i Print i
__2 Print Prewview L
100+ = Properties » -99 9853
T T T T T T T T T T T T T T T T T T T T T T
-z000 -190 180 170 -160 1500 -140 1300 120 -110 -100 %0 -§0 -70 -6O 50 40 -30  -200 -10 0 10
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Other Things to Consider when Interpreting Hybrid
Search for Unknown Identification

Determining molecular formula using isotope ratios

Sample history

Logical fragments using MS interpreter

Other identified/related components found in sample

Information from organic chemist/sample submitter

Other techniques such as NMR, IR, elemental analysis, deuterium
exchange for active hydrogens (infusion), derivatization, etc..

17



Setting Up Default Parameters for Similarity MS/MS Hybrid Search (Step 1)
Critical Step

»Many of settings same as in other types of MS/MS searches

»Searches are restricted by precursor ion m/z
»Un-Check “in spectrum” if Precursor_m/z field is not listed in spectrum header information of

unknown
»Some manufacturers import Precursor_m/z with their spectrum, others do not

> 1f not, user must then enter value in “Precursor lon m/z” field
Library Search Options @

Search | M5/MS | Libraries | automation | Limits | Canstraints | RI 50|

Spectrum Search Type

—\"TﬂEﬂﬁb’-}-é- Similarity Precursor lon m/z

T [MSMS Hybid v | [#]in spectum

Spectrum Search Optiong

[7] Reverse Search Fenalize rare compounds 1
[7] Match lon Mode [T andem)

Prezearch
@ Default () Fast () OF MW 43E
() IMChIKey

blank = match search spectrum InChik.ey

Other Options
[ Awtomation [ Ao Report

AN Apply Lirnits [[] Use Constraints

tructure Similarity Search Options
{atch Mumber of Rings Shove Homologues

ﬁ QK ” Cancel ” Help

18




Setting Up Default Parameters Similarity MS/MS Hybrid Search (Step 2)
MS/MS Limits Tab
Excerpt from NIST Tandem Quick Start Guide?®

The precursor mass tolerance should be set to reflect the accuracy of your instrument - NIST Tandem
Library spectra always have the exact mass value for the precursor ion. It is generally recommended that
the product-ion tolerance be set at 0.01 m/z units to ensure that lower mass peaks are matched. Due to the
fact that spurious peaks commonly appear near the precursor ion, a setting of 20 ppm is recommended for
the Ignoring peaks around precursor specification. DO NOT select Peptide Scoring unless using
peptide libraries.

,f Library Search Cptions .
]ﬂ[ M55 | Libraries | Autornatian | Lirnitz | Constraints | il [GI:]| Add |t| Onal Iﬂformauon avallable
within program “Help Topics” on
MS5/MS and In-source HiRes search options MS MS paramete '°

Search mdz Tolerance

Precursor + 20 HElF'

Product iong £ 0.0 m'z - P W

lgnoring peaks around precurzor; D=default Go to Update e hsite L Bq:lk
= ide ocate ac

Precursar + 20

Download Libraries

2 . Contents| Index | Search
? Ahout nistms.., = m

[7] Peptide Scoring Type in the keyward to find:

‘ITISITIS

Note My Thoughts: For example:
i 1) Value in precursor ion window (Search m/z . . %
Tolerance) is not critical in Hybrid search Note. For Low Resolution library (LR_*)
? Often 96} be“ehf Vilfug"_ feTU'ts with ) product ions tolerance is fixed at unit mass
recursor+/- unchecked in “Ignoring peaks :

()4 ][ Cancel ][ Help 19




Setting Up Default Parameters for Similarity MS/MS Hybrid Search (Step 3)
Select the Libraries Used for Spectral Searches in Library Search Options

= MB on the Libraries tab and make sure Spectrum Search is selected
»Select the group of libraries to be searched
»>>Add>> all libraries to be searched

=Order of libraries normally only important in Other Search Tab which return maximum no. of hits
in Sequential Search Function

sAdd same libraries for structure search, discussed in detail in Part V of series

Library Search Options l&]

Search | M55 Libraries |.-’-‘n.utomation| Limitz I Constraints I Rl [GC]|
l | able 4920579 Spectra in 70 Libraries

rnainlib
replib Tl
agilent_pesticide_targeted_msms —
aqgilent_tox_targeted_msms

agilent_vet_test_targeted_msms

% Included Libs: < *r 4
== Add =
Ir_mnsms_nist
Included Libs: X+ + hr—msms—niSt_
- apci_msms_nist_kesk
Ir_msms_nist
bt _rmsrns_nisk . . .
apci_msms_nist_test 1245916 Spectra in 3 Libraries
1245916 Spectrain 3 Libraries
\ .
| dectium ssarch v 6 [Spectrum zearch v]
Spectum search
L T Structure search
[1]4 ] ’ Cancel ] ’ Help

20



Setting Up Default Parameters for Similarity MS/MS Hybrid Search (Step 4)
Selecting Up Limits and Automation Settings in Library Search Options

Library Search Options u Library Search Options g

| Search I M5 S I Libralies| Automation | Lirnits I Eonstraintsl Rl [Gl:]l | Searchl MS/MS I Libraries I .-’-‘«utomation| Limits |C0nstlaints| Rl [GE]| /
Apply Limits d
Murmber of Hits to Print B M Abundance| D ]

Ihclude Spectrum Plot it Report

Draws Structure in Plots FimirnLim rndz never greater than | 50

[] &pply M asimum Spectrum Length | 2000 2000 % I

\ Set Default ]

| Rreturn Focus to Caller upon Completion

Automatic Search On

b axirnum mdz

[ QK ][ Cahcel H Help

[ 0K ] [ Cancel ] [ Help
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Setting Up Default Parameters for Similarity MS/MS Hybrid Search (Step 5)
Constraints Applied to Hit List After the List Is Determined

1. 1very seldom use these to refine the search results
2. However, very useful when finding spectrain the libraries using Sequential Method under

Oth er Searc h Tab 4 M 2l ] U CUTanoIC acid, S~emnys, 1,.& 37
1. M 635 0.0 Hexanoic acid, 2.2-dimethyl-
1 A | il ]l O 04 L) ik H ial 1L A |
1 2 Mames j Structures J
- Library Search Options ' u Lib. Search | Other Search
| Search | WSS | Libraries | Automation | Limits | Ewtraints Rl (GC] or Help, press F1
[] Use Constraints e A
M Nomingl Mass| ] NIST MS Search 2.4 - IDs range 1-100000, 9
[T E xact Mass E K| File Search Miew Tools Options Mindc
[]Mame Fragment
[T Elements Value 3 PEREEBEDO «~ %
] [|Elements Present |
ih "Sequenlial Method Y\LE
L
Molecular Weight 1 2000 )
Sequential Search u

Congtraints
[1ze Constraints = T

][ ominal Mass)
[(]Exact Mazs
[]Mame Fragment
[T]Elements 4 alue
[T]Elements Presert
[[|Peaks

[10ther Databases

»

m, |

M olecular W eight 1 2000
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Setting Up Default Parameters for Similarity MS/MS Hybrid Search (Step 6)
Ways of Simplifying Search Results Display

»These settings used to minimize spectra shown in library search results
»Turn them off initially, but use as needed to refine the results

»They can be used to limit the results without repeating the search

»The 15t setting removes hits from list with same CAS number

»The 2" group of filter settings uses tags in library spectra to filter results

HE] NIST MS Search 2.4 - [ident, Pr
ﬂEiIe Search Wiew Tools Options Window Help

1t
-Off when not depressed

SHEEm" - F / -On when depressed
@ %9 & EI |1 Atazine Cpd 8:8.295: +ESIProductlon i v () % (») @ ¥ /
M.

B @

MS/MS Hit List Filter (T

.@ MIST WS Search 2.4 - [I[dent, Presearch Default - Inlib = 439, 100 spectra

n File Search Miew Tools Options Window Help
. % ﬁ . % ? || Enable Filtering {Tandem Only)
ER B ==
Instrument Type Allow Precursors
M £H
@ T & EI |1 Auazine Cpd 8:8.295: +ESIProductlon i ~ |(H) % (») &) @)‘?’ Vlg-ToF
[ Jon Trap + FT a0 [T1M + na, K, C, HCOZ
[] other HCD = e,
2 n d [ &ll other (dimers,losses)
A F It tt [T Excchude isotopic precursars
-Access Filter settings
_I n Itlal Iy do not CheCk “ Enable FI Ite rl ng” Preferred MCEValkage 20 [1nclude M53+ spectra
Palarity Arvy hd
QF ] [ Cancel ] [ Help
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Setting Up Default Parameters for Similarity MS/MS Hybrid Search (Step 7)

£E] NIST MS Search 2.4 - [ldent, Presearch Default - InLib = 451, 57 spactra] | e

Setting Default m/z Range Displayed in Spectra

ﬂﬁile Search VWiew Tools

Options WMindow Help

cEBERESHES

@ t! = E 1. Benzc

Llsary&arch Optiohs

Replicates

Spectrum Import Options
Pubchem Search options
303 options

Comment Field Display

® =@ aay

# Srco Mam
1 I Benz
b b Acet
3 ki 1-Mo
4
F

-I prefer min/max of both spectra

EF3-0ME, =13, 4-CICAIOrOEnEmy

ki g-Mitroguinoline

Lei k- A-TMichlarabhonalinrnnan-2esming

m/z range

@ Maormal display

() Meutral Lozs digplay

() Scale as hit list spectum

@ Min/max of bath specta

(") Fized  Minm/z |0

Anchorz

1 Scale az gearch/spec list spectrum

b ax sz | 1000

[ k. ] [ Cancel ] [ Help
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Setting Up Default Parameters for Similarity MS/MS Hybrid Search (Step 8)
Adding or Changing Columns in Results Display

»Useful to have “Rev-Dot” added as column in Identity MS/MS Search Results

»Can left click on column header and resort results by Rev-Dot
»Rev-Dot score is not penalized for ions found in unknown spectrum not found in reference spectrum

Frec. |vpe

b+ H]+
b+ H]+=
b+ H]+=
hd+H]+=
h+H-C5
b+ H]+>
b+ H]+
M+H]+=
M+H]+=
h+H-H2
M+H]+=
M+H-CH
b+H]+>
hA+H1+

[
[
[
[
[
[
[
[
[
[
[
[
[
[

1) RMB anywhere in results box, then select properties

Energy Mame

Library Search

Structure Similarity Search

B3 Copy
Select All
Close &ll Replicates

Export Selected

Send To

Copy Structure to Clipboard
Link Cormpound ID

Print

Print Prewiew

Library Search Properties

S

| Hit Text Info |

Unknown Test Infa

| Spec List Test Infa | Comp. Result | Histogram

Hits List | Spec List | Plat of Hit | Unknown Plot | Spec List Plot

Structure View Options
Structure Size in %
[T Structures Only

Items to Display

[rotProd
] THF-q
Few-D
] Mumt4P

HiRes/Stucture
Hi

HiRes

HiR ez Hybrid

Short Library Mame
[] Clear Histary on Exit

2) Select columns needed to

reproduce display in bottom
window, can sort by any
column desired by clicking
on heading after search is
complete, the o-score is part
of the hybrid score based on

Calor Settings
Bonds and Rings -
Atornic Symbols
Cormpound Marie -
Font Settings
[ Select Font ] [ Set for all views ]
[ QK J [ Cancel ] [ Help

“direct peak matching” so
similar to that obtained in
first search, “El Simple
Similarity”

Lib.  Score
1 5999
p 9385
3 965
4 hr 938
5 hr 936
E Ir g3z

DotProd
495 939

9497 676
974 965
982 938
930 3

9492 932

0.5core

o0.DotProd

994
974
879
982
49

942

Deltabass  Fre

c. Type

14,0157 [+ H]+ 35%
-0.0000 [hd+H]+ 35%
-0.0000 [hd+H]+ 40%
12,0267 [hd+H]+ 35%
-0.0000 Ihdee H1+ 35%

Energy
[h+H]+ 36%

Marme

Atrazing [M+H]+ IT-FT :3:.
Sebuthylazin [M+H]+ [T-F—
Atrazine [M+H]+ HCD 35
Atrazine [M+H]+ HCD 40
Ametryne [M+H]+ HCD 3
Atrazine [M+HI1+ IT 3524

m | »
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Setting Up Default Parameters for Similarity MS/MS Hybrid Search (Step 9)
Saving Setup of Standard Search Parameters

» After all the parameters are setup for search, save them for future use
»Example setup below was named Similarity Hybrid MSMS
»In the future, this can be “restored” by selecting it from this menu

] NIST MS Search 2.

Z7Eile Search View Tools Options Window
Dpen.. Ctrl+0 I

=_ Print Setup... I
i & print Report .
B Print Auto Report

Swneitch to Caller

> Save Configuration

N Restare Configuration

% Uirect Peak Matching kAsha%5
2 msms_nist

3 mams_dimitri

4 chemical_noise_check [
3 settings_M5MAS I
& El_hybrid

Euit
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Searching Demonstration

-Example searches demonstrated in live presentation in YouTube video

Tip1l: When reviewing results, use
up and down arrows on keyboard
to quickly review results!

Tip2: When viewing results of
search, consider adding No.
Synonyms and No. of Other
Databases to columns displayed.

The number of associated
synonyms and databases makes a
candidate more likely to be correct
structure in many cases!

-

Library Search Properties

Hit Test Info |

ko Text Infa

Spec List Text Info | Comp. Result |

Histogram

Hits List | Spec List | Flat of Hit | U rikricwn Plat I Spec List Plot

Structure Wiew Options
Structure Size in % |G

[ Stuctures Oy
Items to Display

Library

Mo, Synonums
[7] Prec. Type
[ Inetr. Type

HiResz
HiResz

[ Mods
- Ma. Other Dbz

Shart Library Mame
[] Clear Histary on Exit
Color Settings

Bondz and Rings -
Atarnic Symbals
Compaund Hame -

Faont 5ettings

Select Font Set for all views

[ Rl
Prob.[%]

HiFe=

El
|deritity

Lok |

Cancel ] [

Help
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11.
12.
13.
14.
15.
16.
17.

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

Methy! Ester Derivatives for GC-MS

Lipid Matrix lonization Effects in LC-MS

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

Surfactant Identification

Combining Fragment-lon and Neutral-Loss Matching during Mass Spectral Library Searching: New
General Purpose Algorithm Applicable to lllicit Drug Identification

. The Hybrid Search: A Mass Spectral Library Search Method for Discovery of Modifications in

Proteomics

Hybrid Search: A Method for Identifying Metabolites Absent from Tandem Mass Spectrometry Libraries
Structure Annotation of All Mass Spectra in Untargeted Metabolomics

YouTube Video for NIST El Hybrid Search

Associated Handout for NIST El Hybrid Search

Delta Mass Table Constructed from El Hybrid Searches

Handouts and Other Resources for NIST El Search

NIST Tandem Quick Start Guide
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https://littlemsandsailing.wordpress.com/
https://littlemsandsailing.wordpress.com/2020/08/20/most-current-user-manuals-for-nist-search-and-amdis/
https://littlemsandsailing.wordpress.com/2011/05/01/chemical-ionization-gas-selection-and-manifold-construction/
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https://littlemsandsailing.wordpress.com/2011/05/01/identification-of-silylation-artifacts-in-derivatization-reactions/
https://littlemsandsailing.wordpress.com/2011/05/01/identification-of-silylation-artifacts-in-derivatization-reactions/
https://littlemsandsailing.wordpress.com/2011/05/01/identification-of-artifacts-in-diazoalkane-derivatization-reactions/
https://littlemsandsailing.wordpress.com/2011/05/01/identification-of-artifacts-in-diazoalkane-derivatization-reactions/
https://littlemsandsailing.wordpress.com/2011/05/01/identification-of-artifacts-in-diazoalkane-derivatization-reactions/
https://littlemsandsailing.wordpress.com/2011/05/01/marix-effects-in-lc-ms-simple-way-to-monitor/
https://littlemsandsailing.wordpress.com/2011/05/01/marix-effects-in-lc-ms-simple-way-to-monitor/
https://littlemsandsailing.wordpress.com/2011/05/01/marix-effects-in-lc-ms-simple-way-to-monitor/
https://littlemsandsailing.wordpress.com/2012/05/24/access-and-origin-of-webpage-information-2/
https://littlemsandsailing.wordpress.com/2012/05/24/access-and-origin-of-webpage-information-2/
https://littlemsandsailing.wordpress.com/2012/05/24/access-and-origin-of-webpage-information-2/
https://littlemsandsailing.wordpress.com/2011/05/01/identification-of-surfactants-in-commercial-products-by-mass-spectrometry/
https://pubs.acs.org/doi/abs/10.1021/acs.analchem.7b03320
https://pubs.acs.org/doi/abs/10.1021/acs.analchem.7b03320
https://pubs.acs.org/doi/abs/10.1021/acs.analchem.7b03320
https://pubs.acs.org/doi/abs/10.1021/acs.analchem.7b03320
https://pubs.acs.org/doi/abs/10.1021/acs.analchem.7b03320
https://pubs.acs.org/doi/abs/10.1021/acs.analchem.7b03320
https://pubs.acs.org/doi/10.1021/acs.jproteome.6b00988
https://pubs.acs.org/doi/10.1021/acs.jproteome.6b00988
https://pubs.acs.org/doi/abs/10.1021/acs.analchem.9b03415
https://pubs.acs.org/doi/10.1021/acs.analchem.8b04698
https://www.youtube.com/watch?v=VnQqgCmNJLU
https://littlemsandsailing.files.wordpress.com/2020/09/class_powerpoint_hybrid_searches_v4-6.pdf
https://littlemsandsailing.wordpress.com/2020/10/11/excel-deltamass-table-for-hybrid-searches/
https://littlemsandsailing.wordpress.com/2020/08/17/ms-master-class/
https://littlemsandsailing.files.wordpress.com/2020/12/tandem-library.pdf
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