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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
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@ %+ @ 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 |
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2 ] Cholesteral
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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 Tip 3: LMB and drag to

-F9 send spectrum to MS Interpreter rearrange order of column
headers
|
# Lib. Mame kd atch Prob. (%] Rl = at Sy DBz =
1 i Undecane 95 A 3 ]
2 & Urdecane 945 442 1100 945 4 a L
3 R Undecane 944 st 1100 5952 4 a I
4 w Urdecans 337 443 - 355 1 1]
5 w Urdecane 333 443 - 350 1 1] B
E w Urdecane 932 443 . 933 1 1]
-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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Part VI: MS Interpreter®2 Correlation of Substructure to MSMS

_ _ lons
Session Topics:

-Setting up Library Search Options MS Interpreter
-Associating structure with spectrum
-Processing data



MS Interpreter for Correlating Structure to Spectrum:

Adding a Structure to a Spectrum

1) Import the mass spectrum from instrument data system

2) Open Librarian tab at bottom of MS Search Window
3) View in Librarian tab

—n ]

. orn 43 It ' |l||||_l.|||||lJJI a1 LN} | = /
Names Structures Hit List hPIUt."TEx‘l of Hit 4 Plotof Ht f /
h ames |

Compare | M Librarian |
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Lib. Search |
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el
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= I | 7 |
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MS Interpreter for Correlating Structure to Spectrum:

Adding a Structure to a Spectrum

1) Draw the proposed structure with drawing program and copy into clipboard
2) Open Librarian tab and select “ed “icon with left mouse click

3) LMB onFrom Clipboard to associate structure with spectrum

4) Modify name fields, synonyms, comments fields, or even edit spectrum

5) Addto List

@ MIST MS Search 2.4 - [Librarian]
B File Search \iew Tools Options Window Help

s+ 2RERE=EE « 7
FLF DA X5 0O
# Sre. o Spectrum Information S50
Tip: This is basically oA ke Pesk nfomaion
the approach used to Form.la : —
create a user library consneell |12 - e
and/or user library 2 e - .
entry. This will be D huber 8 ey - : 4
discussed in detail in R * °
Presentation VII in this e Nanes (Symanre) " ’ -
series. Instead of 4 ) ClARes spectrm pecks 164
“Add to List”, the “Add
to library” button wil = T
be selected. AlSO, one r - o T AT A SRR A 350L 400
can “Replace” a . AdditionalInfo | | Experimental Data
current spectrum in — [ From Cipboard | N,
user |ibrary after unkniown for webinar For MS interpreter " ®
correcting it. 4
Fram Inventary
5 Mo skruckure
Addtolibrary | [ AddtoList Replace Cancel ] Help ]
Z u
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MS Interpreter for Correlating Structure to Spectrum:

Sending to MS Interpreter

Entry is now ready to send to MS interpreter

Program has automatically calculated nominal molecular weight, exact mass, molecular formula, and InChiKey
Right mouse click on selected entry, then LMB on Send to/MS Interpreter

An alternative to step 3, is to send the entry to MS interpreter using F9 key

] NIST MS Search 24 - [Librarian] ——— — ———— —

T File Search Wiew Tools Options Window Help

LY T EEERE S

B0 ® D X% & X0

# Src. Name
TEIEI«{

245

Library Search
Structure Similarity Search

& cut

B Copy

EEaste
Delete
Select All

Import

Export Selected

Spec List

Compare List

37

405
L

AR LA A LA AT S AN AR AR S ARSI AR SARASARRSIN" AAARMA}
B0 270 280 290 300 310 320 330 340 350 360 370 380 390 400 470 420

3 > ettt > Default Structure Editor
Copy Structure to Clipboard

Insert Clipboard Spectra
Print
Print Presiewn
Properties
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MS Interpreter for Correlating Structure to Spectrum:
Processing Data in MS Interpreter

-All ions in black, yellow, and red correlated to structure automatically

-lons in white are not assigned
-Spectrum can be expanded like any spectrum in NIST programs by LMB and dragging to form box

-RMB and then LMB Unzoom to return to original size

B Triflupromazine [M+H]+ - M3 II’ItEI'pIE‘IEr_ \ (= ) ||

File Edit ‘“iew Options Help

_|_|x-|-|_||c—m|1|mr|—|—_mu

| Formula Calculator Maximum Rate: 93{chain) & 308.0715 m/z
m.-"z\ exactm/z | Tformula Tloss | Wwpe [ H Jrate relrate Tiororate Tppm Jabund TO+E ]
_ Mass |+ |-z <40 ] eem| Loss -noms 353 | NC125001 [C1gHaF g | - [Pared [+1 [N7& | W/& | W& [25 | 38 [Even|

Formula ||E18H19F3N2S[H] | Parent=3531294

| 1lon |0+E [RDB| Mass [Ppm| C[H|[F[N][5S]

|C18H20F M 25 | Even| 85 |353.12838) 2.5[18|20] 3] 2] 1] | .

protonated Triflupromazine: [b+MNg

100

l}Uzoom

Options
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Showe Mouse Position
Show myz diff.{dbl click sets new anchar)

Log Scale for Spectra

Cancel

0
méz: (=11

For Help, press F1 fo




MS Interpreter for Correlating Structure to Spectrum:
Suggested Default Settings for MS/MS (Tandem)

1) Select Options with LMB click then Fragmentation options
2) Setup options as noted in window
3) Inthis case, “Protonated”, if M-H, select “Deprotonated” 2

Cptions

1

Dizplay

= - "
Triflupromazine [M\-(]+ - M5 Interpreter Bl Sl il

[ Show fragments with no peak,
File Edit View [Optiyns | Help . "
= < Hiahi .
@| | \|¥ e |—LI [v Highlight unfiltered peaks
N B Sowd B I [v Mark |zotope Peaks
Mass | Reduce Flicker i [v Shaow lan for Nearest Annotated Peak
Farmula Dr?T-?up _ =13 Show R atez Import
| | Printing Options L v Ahsolute © lorized I
1lon O+ : : 5
OLE Registration » .
(s
I|:1 EHzDFENleEVunl el i ikl I BN IR N 1 | I? HE'E“'\"E PrDtDnatEd

" Depratonated

v lan

[ Showupto |39
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o]

azsignments

Cancel |




MS Interpreter for Correlating Structure to Spectrum:
Suggested Default Settings for MS/MS (Tandem)

1) Select Isotopes Calc icon if your spectrum has isotopes
2) Select the Defaults as appropriate
3) This spectrum has no isotopes, just precursor

1

] Triflupromazine [M+H]+ - M5 I\terpreter

File  Edit Wiew Options HeIpN
Mazimum Rate: 93(chain) & 308.0715 m/'z

CH ]
S| | &% _I |_|_p\_| EI'*_I (LU [ = J_I
SUtUPE Calc iz | ewactmiz | Tormula [Tos= | twpe TH Trate Jreliate ||0n rate [ppm [ abund TO+E ]
M_hsau&a :,' 4 PP Less =0.0009 3 [F31200 [C1gHa0F s | - |Pavent [+1 [W7A | N | W/& |25 | 8 [Even]

Formula ||E18H19F3N2S[H] | Paent=3531294
1lon 0+E [RDE Mass Ppa| C|H|[F|M]|S
C1gHz0FaMz5 | Even| 85]353.12938] 2.5)18]20] 3] 2|1

\\ B ' Isotope Calculator @M
Ma 100 | [c1eH20FaN2s +] [ Recaloulsts |

|| Mass [Abundance | “Max

(|753.1293] 100.00000 100,00
354 1330 21.21886 | 21.22
356.1290| 6.61554 E.E2
366.1302)  1.06074 1.05] =
257 13158 0.1063 0.1
2531335 0.00778 0.m
253.1351)  0.00045 0.00

b Mominal = 353; Exact = 353.12993; Ave = 353.43 ¥ Legend
[ M5 [T Lock  Shift= ID J | Marging: L= . || R= I U

[~ Fit INormaI vl [ Use M- Basze peak fit _w| |Mark isotope peaks

M5 display mass spectiut it fit MS with isotope pattern

protonated Triflupromazine [k +H]




MS Interpreter for Correlating Structure to Spectrum:
Suggested Default Settings for MS/MS (Tandem)

1) RMB in spectrum window, then LMB to select Show Mouse Position/On Cursor
2) Formula Isotope button depressed to display window, also Formaula Isotope Calc if appropriate

3) Low confidence mechanism and unknown mechanism buttons depressed to show additional fragmentation

Unzaoarm

Options
¥ Show Low Confidence Reactians
v Showe Unexplained Commaon Losses

Show Mouse Posiwn >

Showe iz diff.(dbl click sets new anchor)

Log Scale for Spectra

Cancel

: Triflupromazine [M+H]+\\\Q5 Interpreter //

File Edit “iew Options

||| || &l M&IMWI__I J_I

v OnCursor
On Top
Off

Formula Calculator

Mass | + |-|353.1285 =40 =] pem| Loss =0.0008 ;n;;

Farmula | |I:1 BH19F3M25(H) | Parent=3531294

1lon  |O+E |RDB| Mass [Ppm|C[H|F[N] S|
C1sH20F 3M25 | Even| 8.5 |353.12938] 2.5]18 20| 3| 2| 1]




MS Interpreter for Correlating Structure to Spectrum:
Displaying the Proposed Structures

1) LMB on the ion of interest and the
2) Structure in highlighted in red in top window

100

il

a0
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1]
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L-Click: Select, R-Click: Menu, L-DbICIk: send or set parent, L-Drag: zoom
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iz
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MS Interpreter for Correlating Structure to Spectrum:
Stepping Through More Than One Proposed Structure

1) LMB onthe tick mark forion of interest , the display will toggle through all 4 in this example
2) Ifmorethan one is present, the box will indicate the number, in this case Y4
3) Also, you can select one of the tick marks with LMB then use your left and right arrows on keyboard to step through the
assigned ions in the mass spectrum
1 2
click on tick marks /
K/ o] o [me=a 0881 (174) ~]
.[ Maximum Rate: 93{chain) @ 308.0715 m/z
Mz exact m/z Tormula T losz | [ [rate Jrelrate Tion.rate [ppm Jabund T O+E |
5B [1/4] |53.0651257 | CaHgN |C1EH12FaN5 | Dissociation/H-Loss | B0 | 76 | B2 |56 | 743 |Even|
100
75
) F
50 ‘
protonated Triflupromazine [b+H]+
25
. 3
: /
m/z: B0 a0 100 120 140

L-Click: Select, R-Click: Menu, L-DbICIk: send or set parent, L-D'rag: zoorm
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MS Interpreter for Correlating Structure to Spectrum:

Other Miscellaneous Tips: Lassoing lons Manually

1) Lasso your own substructure by LMB and circling, shows type as highlighted
2) Theformula, exact mass, and loss will be shown in the “Formula Calculator” window

/

-| Mazimum Rate: 93(chai
mfz | exactmfz [formula lozs tupe abund JO+E
103 | 103.0033712 [CgH4S |Cy2Hi5FaM2 [Highlighted | 0 [Odd
CH. — L. D.\I\:
1 // CH ' N//

Ha Hz
3\\\"”// 2E\KIIIHEJ/E

CH3

/L‘\F
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+ HCD 1603

Any Structure and Associated Spectrum in NIST Program

Can be Sent to MS Interpreter

P07 1 | hioes: spec=uonsensus Nreps=ci,
] rmode: P
Libraty Search urnent: Thermo Finnigan Elite O
Structure Similarity Search zation: ESI
ision gas: M2

B Copy nple inlet: direct flow injection

rctrum type: MS2
ey ChvREHLMULYFRERRJ-LIH

Spec List

Export Selected
Send To

Copy Structure to Clipboard Cormpare List

tra- [M+H]+ ChernSketch
tra- [M+H]+ HCD 35% P=4252
tra- [M+H]+ HCD 40%: P=425.2 =
I B 17y T 1T 1 ol G370 e St 1 e |
3 Pyridine, 222" 2" -[ethylenebisnitrilodimeth ra- [M=H]+ - MS Interpreter [
File Edit View Options Help ]

30% Podz52

F'ru:uper‘ties

Default Eucture Editor

1. Either LMB select then RMB
Send To/MS Interpreter
2. Or select F9 on keyboard

S|E| f=E S [F T 28U [ e _|J_||m222513391f_|

Formula Calculator Maximum Rate: 99(chain) &2 92.0495 m/z

[ Tlon [0+ [RDB] Mass [Pem[C [H[N]
[C1sHeNa]Even] &5 22612387 0 1[14]16] 3]

o

W [ eectnfz | foma | los tpe[ale [ieliate | ale [ oo [2bund [ D4F |
_ Mas | ¢ <[5 <@ <] eem| Lose 1391109 726 (1/2) | 226.13957 | C14M16Ma | G121 W5 [F-Deplecement | 53 | 0 | 93 | 34 | 067 [Even]
Formula CoEH2BNEH) <] Perert= 4252048

Mass Spectrum for C26H2BN6(H); Mass = 425.2448; CAS = 1685802.9; [M+H]+

protonated Pyridine, 2.2'2". 2" [ethylenebis[nitilodimethylens]ltetia- [#+H]+

S

i | EREEETE

220

I . .
&0 ] 100 120 140 160 180 200
L-Click: Select, R-Click: Menu, L-DbICIk: send or set parent,, L-Drag: zoom

240 260 2a0 300 320 340 360 340 400

420 440
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MS Interpreter for Correlating Structure to Spectrum:
Other Miscellaneous Tips: Direct Structure Paste

1) Copy structure into clipboard from drawing program, then directly paste into MS interpreter with control V on
keyboard or pull-down menu/paste

2) The structure cannot be saved with spectrum upon exiting MS Interpreter

[ I unknown - M3 Interpreter 31 il &% ¥ e -

File Edit View Options Help

}
wlul) oim] &) F® 20 [To [ =l

Formula Calculator 1

Mass =5 -|5nn ~| mDal
No Structure
Elemerts < ; | ‘
. =] %
Recalculate lons | 0+E [RDB [Mass [mDa B3 Esotope Calculator
I I My [T00 -] ~|  Recaloulate
I } } Mass | Abundance [ “Max
b
MW: Nominal = 0; Exact = 404.91842; Ave = 406,05 o e I
CES S TE T WM [ lock  mize[005 o wagnet= [T [ Re[ [o |
I ¢t [Nomal <] ¥ UseMT [Base peakfic - | [MS peak o0~
M5 display mass spectium; Fit: fit MS withistope paiten
100
Hc TV FrAmET W o WEEEW al@l ®
Fle Eon View Opboms Hep
75 S(a o0 8| [T el Clu [ = o
Formula Calculator r
50 (% totope Colcuistor Tl o e |
M [0 ] [CoHE0
. = z
25
0;
v i [i] 1] 100 12 140 150 160 200 220 240
For Help, press F1
MW Nominal = 245, Exact = 244 38634, Ave = 20504 7 Legend
@ M @ Lock shit=[d || Magnele[T  |:|R= 4
™ Fit [Nomal ] ¥ UseM1  [Base peak it | [MS peak Da/Dif bi

MS: csplay mass specim. Fi # M5 wih sotope pafein

iz

= 245; Bract = 24494634; Ave = 245,04
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MS Interpreter for Correlating Structure to Spectrum:
If your MS/MS (Tandem) Spectrum is acquired with isotopes

1) RMB on the formula for the ion, then LMB on Send “x” to Isotope Calc

2) Theoretical isotope ratio compared to observed

méz | exact miz armula

055 type rate |relrate [1on.rate | abur +

245 | 244.5457839 | CgH

[CeH4C2N [ Dissocistion [ 30 [ 100 [ 76

=

Send CEHEIO to [sotope Calc

[ 993 [Even |

i ' Isotope Calculator E@u
Max |100 _=| |CeHEID | |_Recaloulate |

Masz | Abundance | *Max |

244.3463)100.00000 | 100.00
245.94597|  8.75968 8.76
246.9522)  0.54236 0.54
247 .9547|  0.02536 0.03
248.9577  0.00079 n.oon
249.9603) 0.00002 0.aa

Base peaks fit -- discrepancy = 0.0 [0.80/100) ¥ Legend

W OMS [ Lock  shit=[0 o Magnel=[T o R=[1
v Fit INDrmaI vl W Use M1 |Base peak fit v | |MS peak On/Of -

lzotope abundances table heading.
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Live Demo on YouTube
LC/MS Unknown Identifications Using MSMS Libraries
NIST Structure Searches
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