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Checklist before you start...

You need to have:

1.A computer with Java environment and Office(2003 or higher)
2.MS/MS spectra in MGF files

3.Latest version of MS2Analyzer jar file

4.Query text files

For additional validation with lipidblast, download the library and NIST
search software in the following link(download the 87 MB full version):

http://fiehnlab.ucdavis.edu/projects/LipidBlast



http://fiehnlab.ucdavis.edu/projects/LipidBlast

Instruction outline

Stepl: Using MS2Analyzer to search the spectra feature
Step2: Using excel filters to annotate lipids

Step3: Confirmation by checking retention time
(optional)

Step 4:Using NIST search for library validation(optional)



Step 1: Using MS2Analyzer to search the spectra feature

1.Double click on MS2Analyzer-verl.jar to start the program
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Step 1: Using MS2Analyzer to search the spectra feature

2.Click the “Browse” button under the “Input MGF/MSP file” and select the
MGF file you want to annotate.
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Step 1: Using MS2Analyzer to search the spectra feature

3.Click the “Browse” button under the “Input query file(txt)” and select the

query file you want.
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Step 1: Using MS2Analyzer to search the spectra feature

4 Type your desired parameters into “m/z window” and “intensity threshold”.

The first one depends on the mass accuracy of the instrument and the second one depends how
noisy the spectra are. Intensity threshold are relative intensity to the base peak, from 0 to 1.0.
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Step 1: Using MS2Analyzer to search the spectra feature

5.Click the “Browse” button under the “Output files (.xIs)” and choose the
pathway and name of the output file.

The default name of the output file is same as the name of the MGF files, but you may want to
add more information about the lipid class and parameters. Here’s an example:
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Step 1: Using MS2Analyzer to search the spectra feature

6.Click on “GO” button. The program will start searching mass spectra
features in the MGF file and generate a Excel 2003 file.

Depending on the speed of the computer, it will take a few minutes or longer. A progress window
will show up. When it’s done, the progress window will disappear, and you are ready to move to
the next Step!
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Step 2: Using excel filters to annotate lipids

1.0pen the Excel 2003 files you generated from the last Step.
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12 5h6kMSMSp.d, MS/MS of 237.0834021 1+ at 0.0806166666666667 mins 0
13 5h6kMSMSp.d, MS/MS of 391.2845829 1+ at 0.0833666666666667 0
14 5h6kMSMSp.d, MS/MS of 391.2845829 1+ at 0.0861166666666667 0
15 5h6kMSM g 0
16 5h6kMSM 0
17 5h6kMSM o 0
18 |5h6kMSMSp.d, MS/MS of 430.3896905 1+ at 0.0982666666666667 mins 0
19 5h6kMSMSp.d, MS/MS of 371.3161711 0 at 0.110283333333333 mins 0
20 5h6kMSMSp.d, MS/MS of 371.3161711 0 at 0.113266666666667 mins 0
21 5h6kMSMSp.d, MS/MS of 279.1604900 1+ at 0.118 mins 0
22 5h6kMSMSp.d, MS/MS of 279.1604900 1+ at 0.122716666666667 mins 0
23 5h6kMSMSp.d, MS/MS of 436.3415480 1+ at 0.127433333333333 mins 0
24 | 5h6kMSMSp.d, MS/MS of 436.3415480 1+ at 0.13215 mins 0
25 5h6kMSMSp.d, MS/MS of 389.0654247 1+ at 0.137566666666667 mins 0
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27 5h6kMSMSp.d, MS/MS of 237.0834021 1+ at 0.154183333333333 mins
28 5h6kMSMSp.d, MS/MS of 237.0834021 1+ at 0.15635 mins

29 5h6kMSMSp.d, MS/MS of 391.2845829 1+ at 0.158066666666667 mins
30 5h6kMSMSp.d, MS/MS of 391.2845829 1+ at 0.161783333333333 mins
31 5h6kMSMSp.d, MS/MS of 450.3579445 1+ at 0.164683333333333 mins
32 5h6kMSMSp.d, MS/MS of 450.3579445 1+ at 0.167566666666667 mins
33 5h6kMSMSp.d, MS/MS of 430.3896905 1+ at 0.170966666666667 mins
34 5h6kMSMSp.d, MS/MS of 430.3896905 1+ at 0.174366666666667 mins
35 5h6kMSMSp.d, MS/MS of 371.3161711 1+ at 0.186133333333333 mins
36 5h6kMSMSp.d, MS/MS of 371.3161711 1+ at 0.18885 mins
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38 5h6kMSMSp.d, MS/MS of 279.1604900 0 at 0.198033333333332 mins
39 5h6kMSMSp.d, MS/MS of 436.3415480 1+ at 0.2032 mins

40 5h6kMSMSp.d, MS/MS of 436.3415480 1+ at 0.208366666666667 mins
41 5h6kMSMSp.d, MS/MS of 416.3737694 1+ at 0.214366666666667 mins
42 5h6kMSMSp.d, MS/MS of 416.3737694 1+ at 0.22035 mins

43 5h6kMSMSp.d, MS/MS of 237.0834021 1+ at 0.23155 mins

44 5h6kMSMSp.d, MS/MS of 237.0834021 1+ at 0.233716666666667 mins
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46 5h6kMSMSp.d, MS/MS of 391.2845829 0 at 0.239016666666667 mins
47 | 5h6kMSMSp.d, MS/MS of 450.3579445 1+ at 0.2418 mins
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Step 2: Using excel filters to annotate lipids

2.Set filters on the second row with Home-Sort&Filter-Filter (here’s a example
of excel 2010)
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11 5h6kMSMSp.d, MS/MS of 237.0834021 1+ at 0.07835 mins.

12 Sh6kMSMSp.d, MS/MS of 237.0834021 1+ at 0.0806166666666667 mins
13 5h6kMSMSp.d, MS/MS of 391.2845829 1+ at 0.0833666666666667
14 Sh6KMSMSp.d, MS/MS of 391.2845829 1+ at 0.0861166666666667
15 5hBKMSMSp.d, MS/MS of 450.3579445 1+ at 0.0890166666666667
16 5h6kMSMSp.d, MS/MS of 450.3579445 1+ at 0.0919333333333333 mins
17 5h6KMSMSp.d, MS/MS of 430.3896905 1+ at 0.0951 mins

18 5hEkMSMSp.d, MS/MS of 430.3896905 1+ at 0.0982666666666667 mins.
19 5h6kMSMSp.d, MS/MS of 371.3161711 0 at 0.110283333333333 mins
20 | 5h6kMSMSp.d, MS/MS of 371.3161711 0 at 0.113266666666667 mins
21 |5h6kMSMSp.d, MS/MS of 279.1604900 1+ at 0.118 mins

22 | 5h6KMSMSp.d, MS/MS of 279.1604900 1+ at 0.122716666666667 mins
23 | 5h6kMSMSp.d, MSIMS of 436.3415480 1+ at 0.127433333333333 mins
24 | 5h6kMSMSp.d, MS/MS of 436.3415480 1+ at 0.13215 mins.

25 | Sh6KMSMSp.d, MS/MS of 389.0654247 1+ at 0.137566666666667 mins
26 | 5h6kMSMSp.d, MS/MS of 389.0654247 1+ at 0.142983333333333 mins
27 | 5h6kMSMSp.d, MS/MS of 237.0834021 1+ at 0.154183333333333 mins
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32 ShEkMSMSp.d, MS/MS of 450.3579445 1+ at 0.167566666666667 mins
33 ShEkMSMSp.d, MS/MS of 430.3896905 1+ at 0.170966666666667 mins
34 5h6kMSMSp.d, MS/MS of 430.3896905 1+ at 0.174366666666667 mins
35 5hEkMSMSp.d, MS/MS of 371.3161711 1+ at 0.186133333333333 mins
36 5hEkMSMSp.d, MS/MS of 371.3161711 1+ at 0.18885 mins

37 ShEkMSMSp.d, MS/MS of 279.1604900 0 at 0.193433333333333 mins
38 ShEkMSMSp.d, MS/MS of 279.1604900 0 at 0.198033333333333 mins
39 5h6kMSMSp.d, MS/MS of 436.3415480 1+ at 0.2032 mins

40 | 5h6kMSMSp.d, MS/MS of 436.3415480 1+ at 0.208366666666667 mins
41| 5h6kMSMSp.d, MSIMS of 416.3737694 1+ at 0.214366666666667 mins
42 | 5h6kMSMSp.d, MS/MS of 416.3737694 1+ at 0.22035 mins.

43 | Sh6kMSMSp.d, MS/MS of 237.0834021 1+ at 0.23155 mins
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Step 2: Using excel filters to annotate lipids

3. Filter out the 0 values in the head group(has the same name as lipid class,

in this case, MGDG )column, only leave the 1 value there.
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5h6kMSMSp.d, MS/MS of 436.3415480 1+
5h6kMSMSp.d, MS/MS of 389.0654247 1+
5h6kMSMSp.d, MS/MS of 389.0654247 1+ at 0.142983333333333 mins
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Sh6kMSMSp.d, MS/MS of 430.3896905 1+ at 0.170966666666667 mins
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Sh6kMSMSp.d, MS/MS of 371.3161711 1+ at 0.186133333333333 mins

o 1
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Step 2: Using excel filters to annotate lipids

4.Click on each filter under the name of lipids(in red), and check if there’s 1
value there. If yes, filter out ’;he 0 and show only the 1 value.

- M1 - Fo | MGDG34:7[M+NH4]+

A

1

2 Title

90 |5h6kMSMSp.d, MS/MS of 279.1546631 1+ at 0.42085 mins

221 |5h6kMSMSp.d, MS/MS of 504.3187866 0 at 0.859133333333333 mins
1075 Sh6kMSMSp.d, MS/MS of 762.5173035 1+ at 3.65928333333333 mins
1147 5h6kMSMSp.d, MS/MS of 764.5323079 0 at 3.82168333333323 mins
1149 Sh6kMSMSp.d, MS/MS of 765.5352173 1+ at 3.82351666666667 mins
1150 Sh6kMSMSp.d, MS/MS of 765.5352173 1+ at 3.82441666666667 mins
1197 5h6kMSMSp.d, MS/MS of 764.5323079 1+ at 3.942 mins
1237 Sh6kMSMSp.d, MS/MS of 764.5323079 1+ at 4.03366666666667 mins
1277 5h6kMSMSp.d, MS/MS of 766.5473429 0 at 4.12818333333333 mins
1387 5h6kMSMSp.d, MS/MS of 766.5473429 1+ at 4.38465 mins
1427 Sh6kMSMSp.d, MS/MS of 768.5623474 1+ at 4.48368333333333 mins
4970
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Step 2: Using excel filters to annotate lipids

5. Check the 1 values in the acyl chain loss columns(16:0 to 18:4 in this case)
and see if the sum of them matches the number in lipids name. If the sum
matches, this is a correct hit!

Example 1: 16:4+18:3=34:7 which means this lipid is
MGDG 34:7(16:4/18:3) [M+NH4]+

A B C D E F G H J K L M N 0
MGDG34 |MGDG32 MGDG32
T[M=NH |:op+NH 1N
1 MGDG  16:0+179 16:1+179 16:2+179 16:3+179 16:4+179 18:0+179 18:1+179 18:2+179 18:3+179 18:4+179 |4]= 4]+ 1+

179.0793  435.3195 433.3039 431.2882 429.2726 427.2569 463.3508 461.3352 459.3195 457.3039 455.2882 762.5155 748.5938 T746.5781
2 Title v 69 -T 862 w37 v 878 v 1386 v 1894 v 846 v 1354 v 862 v |37 v 878 1952 |42 v 192
1075 5h6kMSMSp.d, MS/MS of 762.5173035 1+ at 3.65928333333333 mins { 0 0 0 0 T 0 0 0 f 0 1 0 0
4970

Example 2: Sometimes there’s only one acyl chain loss found, but maybe
that’s also a potential hit. In this case, the lipid name is written as

MGDG 34:7(16:4/18:3) [M+NH4]+
While 16:4 is found by program, and 18:3 is back calculated: 34:7-16:4=18:3

A B c D E F G H I J K L M N
MGDG34 MGDG32
T[M=NH  :0[M-+NH
1 MGDG  16:0+179 16:1+179 16:2+179 16:3+179 16:4+179 18:0+179 18:1+179 18:2+179 18:3+179 18:4+179 4]+ 4+

179.0793 435.3195 433.3039 431.2882 429.2726 427.2569 463.3508 461.3352 459.3195 457.3039 455.2882 762.5155 T48.5938
2 Title v .69 -T862 3 v 878 v 1386 v 894 v | 846 v 1354 v 1862 - 3 v 878 v 1952 42 |7
1075|5h6kMSMSp.d, MS/MS of 762.5173035 1+ at 3.65928333333333 mins i 0 0 0 0 f 0 0 UI .l 0 1 0

4970



Step 2: Using excel filters to annotate lipids
5. Example 3:Sometimes,there are multiple possibilities...
First spectra:

16:2+18:3=34:5 MGDG 34:5(16:2/18:3) [M+NH4]+
Second spectra:

16:4+18:1=34:5 MGDG 34:5(16:4/18:1) [M+NH4]+

A B c D E F G H J K L M N
MGDG34 MGDG34

BIM<NH  :T[M+NH
1

MGDG  16:0+179 16:1+179 16:2+179 16:3+179 16:4+179 18:0+179 18:1+179 18:2+179 18:3+179 18:4+179 4]+ 4+
179.0793 435.3195 433.3039 431.2882 429.2726 427.2569 463.3508 461.3352 459.3195 457.3039 455.2882 766.5468 762.5155
2 Title ~ 69 Tlge2 [+l ~lg78 [~386 [-/894 |~ig46 [-[354 [-igE2 [-|37 -lg78 [-l936 [T952 |~
1277 5h6kMSMSp.d, MS/MS of T66.5473429 0 at 4.12818333333333 mins T 0 0 f f 0 0 0 0 { { 1 0
1387 5h6kMSMSp.d, MS/MS of 766.5473429 1+ at 4.38465 mins T 0 0 0 0 { 0 i 0 0 0 1 0
4970
4971

Both are correct and should be reported separately.



Step 2: Using excel filters to annotate lipids

5. (Continue) After you are done with one lipid precursor m/z, clear the filter
by checking the 0 value under its filter again, and move to the next precursor
m/z.

B o - B - - - e pos_1A_005_05_DGDGxls [Compatibility Mode] - Microsoft Excel —

m Home Insert Page Layout Formulas Data Review View Add-Ins JChem Community Clips

Cut
# cu Arial

== P |
22 Copy - £ = Wrap Text General - }g ﬁ‘?—dl Normal Bad Good Neutral Calculation
— A _ -
f Format Painter B I U- Fad Merge & Center v § + % v | 0 5% Eourr’htjalg‘anr;ai a:OT;’E\aEt' lZI Explanatory ... Linked Ce Note -
Clipboard Font Alignment MNumber Styles
B2 - Fe | 34113219
A B c D E F G H J K L M N (8] P
DGDGHM: DGDG34: DGDG34: DGDG32: L
2[M+NH4 3[M~NH4 4[M+NH4 OfM+NH4 1
1 DGDG 16:0+NL  16:1+NL  16:2+NL 16:3+NL 16:4+NL 18:0+NL 18:1+NL 18:2+NL 18:3+NL 18:4+NL |+ I+ J+ J+ I
341.1321 |597.3724 595.3567 593.3411 591.3254 589.3098 625.4037 623.3880 621.3724 619.3567 617.3411 934.6466 932.6310 930.6153 910.6466 9
2 |Title hd 072 - |58 ~ 1088 - 1596 1104 - 1056 - 1564 ~|0T2 v 58 - 088 ~|622 13 -T1638 ~ 1622 =11
1437 S5hEkMSMSp.d, MS/MS of 932.631347T 1+ at 4.50T06666666667 mins 1 T 0 T 0 0 0 T 4] Sort Smallest to Largest 0 0
R ) N
;g;; Sh6kMSMSp.d, MS/MS of 932.6313477 1+ at 4.598 mins 1 1 0 0 0 0 0 0 2| sort Largestto Smallest 0 0
4971
4972 & Clear Filter From "932,631013"
4973
4974
4975 Mumber Filters 4

4976 e

4977 Search R
4978 v (Select Al

4979
4950
4981
4982
4953
4954
4955
4986
4987

—=
4990
4991
4992
4993
4994
4995
4996
4997

Sort by Color >




Step 2: Using excel filters to annotate lipids

6. Write the result into a Excel file.
The following is an example of the report:

Report: Title, m/z(with 3 decimals, e.g. 766.547), RT(retention time, with 2 decimals, e.g. 4.13),
Name of lipid, and Adduct

rlg“ [ |+ Chlamy_503_pos_MGDG_005_05.xlsx - Microsoft Excel = | Bt |
Home Insert Page Layout Formulas Data Review View Add-Ins JChem Community Clips & e = g 22
_"‘5 & Calibri Sl v A AT 02’ = EQ P ; General - _?;_gll Conditional Formatting - %‘ﬂlnsert" - W [?a
a- L $ - % » | & Format as Table ~ o Delete E' & _
Paste y B L U-fm- - A- SETEEE o =) Cell Styles ~ ElFormat- 2~ Eﬁtr;[,af :—f;chfi
Clipboard 1= Font ] Alignment u Mumber ] Styles Cells Editing
ES - .ﬁ' #
A B C D E @E‘
1 E
2
3 Title m/z RT{min}) Name Adduct
4 5h6kMSMSp.d, MS/MS of 766.5473429 0 at 4.12818333333333 mins 766.547 4.13 MGDG 34:5{16:2/18:3) [M+NH4]+ =
5 5hekMSMSp.d, MS/MS of 766.5473429 1+ at 4.38465 mins 766.547 4.38 MGDG 34:5{16:4/18:1) [M+NH4]+
6
7
3 L4
E :I
10
11
12
13 Yl
4 4 » ¥| Sheetl Sheet? Sheet3d ¥ 4] i | k1]

Ready | 3 | |@|§| I 100% -:_E_:- [} (+)




Step 2: Using excel filters to annotate lipids

TIPS:

MGDG, DGDG, DGTS,PE all have head groups and two acyl chains(same as the
example).

Lyso-DGTS only has head group and one acyl chain, in this case, the acyl chain
loss must be found in order to report.

DG and TG don’t have head groups. Therefore,
DG: only look for the two acyl chain loss(both must be found)

TG: only look for the three acyl chain loss(at least two of them must be
found)



Step3: Confirmation by checking retention time

If a RP column is used for the separation, among lipids in each
lipid class, the retention times usually follow the following rule:

Retention times increase with the number of carbon, while
decrease with the number of double bond.

This can be used as a further confirmation of the annotation.



Step3: Confirmation by checking retention time

~or example

RT MGDG 34:0< RT MGDG 36:0
RT DGDG 32:2 >RT DGDG 32:3
Quiz:

RT PE 34:1 ? RT PE 32:4

RT TG 50:4? RT DG 36:4




Step 4:Using NIST search for library validation

Now you have a list of potential lipid with its title and
annotation, you can visualize the spectra in NIST search
and search against available libraries to see if the

annotation results match.

Here we use lipidblast library as an example.



Step 4:Using NIST search for library validation

1. Extract the LipidBlast-Full.zip file, and double click on the
nistms.exe file in the LipidBlast-MSSearch folder.

When you open Nist search for the first time, it will give you a warning message. After clicking
OK, a window pops up to ask you to select library directory. Here we just keep it highlighting
LipidBlast-MSSearch and click OK, then the software will open.

[ MIST MS Search 2.0 Iﬁ Browse for Folder [é]

Select NIST M5 Database Directory

I:o:l Warning:NIST MS database directory invalid.

) LipidBlast-Development -
| LipidBlast-Examples

, LipidBlast-HandBook

e S 4| | LipidBlastMsSearch
""""""""""""""""""""" | CustomPC+Hpos.msp

= = — — —— — — —— /| | CustomPC +MNapos.msp

) LipidBlast-neg

, LipidBlast-pos

, PC-Acneg.msp

, PCFarm-neg.msp —

4 (L F

Ok ] | Cancel




Step 4:Using NIST search for library validation

2. Go to the import button, and select the MGF file where you

have your lipids in.

@ MNIST M5 Search 2.0 - [Library Search

5] File Search View Tools Options Window  Help

__J% EREILENEE" « %

T@] »[0] al@]

R CEL
L./

@ Choose file for spectra/structures impeort, — - - - — ﬂw
1 -H}; CerPid12:1/12:0) — -
2 SMsH]s; CerP(d18:1/12:0) || Lok | L POS s e®maE
3 L ABIQTRAP ‘“IH}: [M'H]': Llﬂlld A {d|PP'14'|-|E:" MName = Date medified Type - | Size
4 L ABI 4000 Q-Trap: [M-H: P1 36:1 || combined_pos_2.mgf 10/22/20133:15PM  MGF File 131312 KB
5 L ABI 4000 Q-Trap; [M=NH4]+; TG 52:3 || combined_pos_3.mgf 10/22/20133:27 PM  MGF File 87,084 KB
3 L ABIFAP 4000 QTrap; [M-H]-; GM2{d18:1/C18]| || combined_pos_4.mgf 10/22/20133:28 PM  MGF File 98,017 KB
7 L ABI-AP 4000 QTrap; [M-H]; GM2{d20:1/C18; | ¢, | pos 1Amgf 10/7/201312:36 AM  MGF File 93153 KE |
B L ABI 4700 MALDI-TOF/TOF: [M-H]: Ac2PIMA|| L pos1B.mgf 10/7/201312:35 AM  MGF File 96,332 KB
9 L ABI 4700 MALDI TOF/TOF, [M-H]-, Lipid A
10 L ABI 4800 MALDI-TOF/TOF; [M-H]-; Sulfatide
|
i
i
i
i
i
i f
I File name: |pos_1ﬂ.mgf |_|Qpen
Files of type: IAII Files (") LI —ICanceI
™ Open as read-only




Step 4:Using NIST search for library validation

Click on “Import All” and in the next window, choose Overwrite
or Prepend. It’ll take some time to load all the spectra.

Mumber of Spectra found: 4967 ﬁ [ MIST MS Search 2.0 ﬁ1
# | The names of spectra retrieved - Import Al | __ ‘fou can either OVERWRITE or PREPEND the Spec
1 ShBkMSMSp d, MS/MS of 2370834021 02t 0 ‘-.IUSt contents.
2 BhekMSMSp d, M5/M5 of 237.0834021 02t 0 4
3 BhelkMSMSEp.d, M5/M5 of 351.2845825 1+ at
4 BhBkMSM5Ep.d, M5/M5 of 351.2845825 1+ at Import Options
B BhBkMSM5Ep.d, M5/M5 of 450.3573445 1+ at
6 ShBkMSMSp d, MS/MS of 4503579445 1+ at Search Options Orverwrite | Prepend Cancel
7 BhBlkMSMSp.d, MS/MS of 430.3896505 1+ at
8 SnBkMSMSp.d, MS/MS of 430.3896905 1+ at Cancel s
) BhBlkMSMSEp d, M5/M5 of 237.0834021 1+at -
1 i v Help
Imparting spectra @

ShEkMSMSp.d, M5/MS of 253.0830433 1+at 11.50043333333 || Tancel |

18%




Step 4:Using NIST search for library validation

3. When the importing is done, go to the Library Search Options
button, and set appropriate parameters.

For details, please refer to the user manual of lipidblast.

Library Search Options ﬁ Library Search Options ﬁ

Search MS/MS ] Libraries ] Automation ] Limitz ] Constraints ]

Available Libs:

custompc+hpos msp
custompc+napos. msp
lipidblast-neg
lipidblast-pos
pc-acieg.msp
pcform-neg.msp

Included Libs: | 4 | ¥

lipidblast-pos

pc-ac-eg.msp

pcform-neg.msp
custompo+hpos msp
custompc+napos.msp

lipidblast-neq

MS/MS Search m/z Tolerance

Precursor = |0.005
Product ions + (0.4]

[ lgnore Precursor

Peptide MS/M5 Options

QK | Cancel Help

234420 Spectra in & Libraries

23440 Spectra in 6 Libraries

Spectrum search

=l

QK | Cancel Help




Step 4:Using NIST search for library validation

4. Scroll down in the upper-left window and find your potential
lipids by its title(mainly RT, since RT is the increasing order).

Click on its title to show it spectra in the upper-right window.

Title RT(min) Name Adduct
5h6kMSMSp.d, MS/MS of 766.5473429 0 at 4.12818333333333 mins 766.547 4.13 MGDG 34:5(16:2/18:3) [M+NH4]+
4E] NIST M5 Search 2.0 - [MS/MS, Presearch Default - empty] = | B [
b B e EWERE - P
X File Search View Tools Options Window Help — = X
@| 3| | B2| [1. ShEKMSMSp.d. MS/MS of ?33.54?34ﬂ@ =)
i | sre. | Name ol BT 507 464280433857
1268 A BhEkMSMSp.d, MS/MS of 3506030638 1+ 2t 4.11138333333333 mins 995 25740829354
1269 A BhEkMSMSp.d, MS/MS of $30.6167603 1+ at 4.11256665586557 mins
1270 A ShEkMSMSp.d, MS/MS of 930.6167603 1+ at 4.11373333333333 mins
12711 A ShEkMSMSp.d, M5/MS of 389.0654247 1+ at 4.11506666556667 mins
1272 A BhEkMSMSp.d, MS/MS of 3890654247 1+ 2t 4.1164 mins
1273 A BhBkMSMSp.d, MS/MS of 757.5825195 1+ at 4.12635 mins
1274 A 5hEkMSMSp.d, MS/MS of 757.5825195 1+ at 4.12726666666667 mins
ol ?
1276 A BhEkMSMSp.d, MS/MS of 7665473423 0 at 4.12911566556657 mins
1277 A BhBkMSMSp.d, MS/MS of 7675458047 1+ at 4.13043333333333 mins
1278 A 5hEkMSMSp.d, MS/MS of 767.5438047 1+ at 4.13176666666667 mins
1279 A ShEkMSMSp.d, M5/MS of 3974161987 1+ at 4.13328333333333 mins
1230 A EhEkMSMSp.d, MS/MS of 297 4161387 1+ 2t 4.1248 mins
1281 A BhBkMSMSp.d, MS/MS of 793.8244013 1+ at 4.14475 mins
1282 A 5hEkMSMSp.d, MS/MS of 793.8244019 1+ at 4.14566666666667 mins 507 660635170562
1283 A ShEkMSMSp.d, M5/MS of 591.4458923 1+ at 4.14658333333333 mins o 1 VRN VRRY A FTUI L SOOI oy AP
1284 A BhEkMSMSp.d, MS/MS of 5914458323 1+ at 4.14748333333333 mins 80 160 24D 320 400 480 560 64D 720 800 880 96D
1285 A BhBkMSMSp.d, MS/MS of 456.4886932 1+ at 4.1484 mins = | (Text File) BhBkMSMSp.d, MS/MS of 766.5473429 0 at 4.12818333333333 mins
4 L1 2 Flot/Text of Search Spectrum )\ Flot of Search Spectrum )\ PlotText of Spec Listf
. xr [ —— L4 - D




Step 4:Using NIST search for library validation

Double click on the title to search against libraries. Sometimes there’s no good match in lipidblast
because the specific lipid is not covered in lipidblast.

] NIST MS Search 2.0 - [Peptide, Presearch Default - 307 spectra e o e |
5 File Search View Tools Options Window Hel - |= | x
p p
& WEa « %
@|%s | | 22| [1. ShekMSMSp.d. MS/MS of 766.54734 - | ()| & || &
% | Se. | Neme = 87 454280433557 Name: ShEkMSMSp d, MS/MS of 766.5473423 0t 21281 mins
7 7 MVW: /A ID#: 3828 DB: Text File
1274 A ShBMSMSpd, MS/MS of 757.5825195 1+ at 4127266666667 mins 1004 335 257402253543 B e a7
1255 A BhBMSMSp.d, MS/MS of 766 5473429 D at 4.12818333333333 mins Commert: Parert=765 5473423 RTINSECONDS=247.691
1276 A ShB<MSMSpd, MS/MS of 766 5473423 0 at 412911665656567 mins
1277 A 5hGcMSMSp.d. MS/MS of 7675498047 1+ 2t 4.13043333333333 ming
1278 A ShGKMSMSpd. MS/MS of 767.5438047 1+ at 4.13176666666667 mins
1279 A BhB<MSMSpd, MS/MS of 357 4161587 1+ ot 1332833333333 mins
1280 A GhB<MSMSpd. MS/MS of 357 4161587 1+ ot 41348 mins
1281 A ShGkMSMSpd. MS/MS of 793 8244019 1+ 3t 414475 mins 7
1282 A 5hGcMSMSp.d. MS/MS of 7938244019 1+ at 4.14566666666667 mins 5
1283 A BhB<MSMSpd, MS/MS of 5914458573 1 ot 4 1465833333333 mins
1284 A GhB<MSMSpd, MS/MS of 5914458523 1+ ot 4147483333333 mins
1285 A ShB<MSMSpd. MS/MS of 456 4886332 1+ ot 41484 mins
128 A d. MS/MS of 456 4886932 1+ at 4.14931656666667 mins -
[\ Hames f_Stuctures 7 Spec List
pidblast pes: pe-ac nea msp: pefomneg msp; customp e hpes map; cUstompe napos mp: ipidblestneg; 234420 tota specta DM m J I A %07 660635170662
100 100 200 300 400 500 600 700 €00 %00 1000
4, MS/MS of 766.5472429 0t 4.1281833333333 mins ol I v
ctrum FlotText of Spec List
101
100 335.257408293943
1
50
; 135.117528648017 L
. Letiodailn sl Bl v
1000 360 sio 70 B 560 2h0 300 200 100 [] ]
47426225
# | Lib_| Scors | DotPro_. | Prob (%) | Rev-Dot | Mams -
[ 153 188 408 714 PE 38:4; [W-H}: GPEIn(12:3(62,52,122)/201(11E)) Bl 5
2 153 185 406 i PE 38:4: [W-H}- GPEin(18:3(62.52.122)/201(112)) =
3 153 186 406 714 PE 38:4; [M-H}: GPEin(18:3(62.92,122)/20:1(138))
4 i 153 185 406 7i4 PE 38:4; [W-H}: GPEin(12:3(62,52,122)/201(132)) 100 27721662
. o= e FEd m:}SES:E:i:gig}:gggmgg @ @ 130 180 200 20 280 30 30 400 240 50 530 A0 600 640 680 730 7ED @0 e40 60 930 960 1000
S 193 et e T PE 36:4, MM} GPEIn(18.307 127 157/20-1(136) [AERERNSNIS, d. WS/N1S of 766 527323 U = 4 128 1B 30390 il Feadio Tal MF=153 RIF=TE5 ~ PE 354 WHE GPEm 8362 32122720 1TTTE]
pol ! - Difference ) Head to Tail 4_Si= by Sig= _Subtractien J 153 186R 4.06P
g i 153 186 406 74 PE 384, [M-H): GPEin(18:3(92.122.152)/20:1(132)
9 i 153 185 406 7i4 PE 38:4; [M-H}: GPEIn(20-1(11E1/18:3(62.52.122)) — Name: PE 36:4, [W-H]- GPEin(18 3(62.52.122)/201(116))
] 153 186 406 74 PE 38:4; [M-H): GPEin(20:1(11E)18:392.122.152) 100 7 MW/, 766 |D:z. 109843 DB Ipidblastnea - )
0o 153 158 P PE 8.6 [M H]. GPENZ0.1(112)/18. 462 92, 127) Parent =706 53063 Wz _sxact-TO5 53063  PE 304 1 GPEn(16:362 92 122201
12 0 153 185 406 Ti4 PE 38:4: [M-H}: GPEin(20-1(112)/18:387. 122.152)) 50692481 200.00| 45625163 50.00
130 153 186 406 74 PE 384, [M-H): GPEIn(20:1(1361/18:3(62.92.122)
140 153 185 406 7i4 PE 38:4: [W-H}: GPEin(20- 1135118357, 122.152))
150 153 186 406 714 PE 38:4: [M-H]: GPEIn(20:1(132)/18:262.92.122))
% i 153 186 206 714 PE 38:4; [W-H}: GPEIn(20-1(132)/18:3(87, 122.152)) 000 [ Hjan2H20
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Step 4:Using NIST search for library validation

If the library search result match the MS2Analyzer result, then the annotation is further
confirmed. Here’s an example of good match.

Title m/z RT(min) Name Adduct
5h6kMSMSp.d, MS/MS of 586.5369873 1+ at 6.739 mins 586.537 6.74 DG 32:0(16:0/16:0) [M+NH4]+

{E] NIST MS Search 2.0 - [Peptide, Presearch Default - 17 spectral s 5 |
L1 File Search View Tools Options Window Help e x
RESLREEE" « %
@)|%s | | B3| [1. shEkMSMSp.d, MS/MS of 586.53698 ~ | (| T.|H| &
#_ | Sc. | Name P [ — Name: 5nB<MSHSp d. MS/MS of 5865369873 1+ & 6.739 mins
724506757 i
2287 A ShGKMSMSp d. MS/MS of 552 4334585 0 ai 6 7165833333333 mins 100 A e e ARGE~1+ RTINSECONDS~404.34
288 A 5Bl MSMSp d. MS/MS of 552 4334535 0 at 6 71813333333332 mins e ! = =
h roest p
2283 A 5nBKMSMSp.d, MS/MS of 553 4381104 1+ at 6 72866656666557 mins 5 o
2290 A 5nGKMSMSp.d, MS/MS of 553.4381104 1+ at 6 73016656666557 mins 551498085796966 2
2251 A BnGKMSMSp.d, MS/MS of 628 5B65479 1+ at 6 7319165666655 mins
25 A SnGMSMSpd. MS/MS of 628.5865479 1+ at 6.73365 mins
2253 A 5hGkMSMSpd. MS/MS of 612.5553284 1+ at 6.73545 mins
2254 A 5hGkMSMSpd. MS/MS of 612.5553284 T+ at 6.73723333333333 mins 2
2255 A 5nGkMSMSp.d. MS/MS of 586.5369873 T+ at 6.739 mins 5t :
2286 A 5nGKMSMSp.d. MS/MS of 5865369873 1+ at 6 74076656666857 mins
2257 A 5nBkMSMSp.d, MS/MS of 654 6063232 1+ at 6.75071656666557 mins
2788 A 5nGMSMSp.d, MS/MS of 654 6063232 1+ at 6 75163333333333 mins
2799 A EnGkMSMSp.d, MS/MS of 371.0545708 1+ at 6 75255 mins -
M\ Names A Stuciies 7 Spee List 116.964630397103
ipidolast pos: pe-ac-ned msp: pofomneg map: pc+hpos msp; custompe+napos msp: ipidblast neg: 234420 totdl spectra N Lol 812.480265725655
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TN 318 489 548 M=NH4E-, DG(16.0/16.0/0. 5t 55152743
2 0 7 144 034 687 DG 32.; [M+NH4J+; DG(14:0/18:0/0.0)
3 7 144 034 687 DG 32.0; [M+NH4}+; DG(18:0/14:0/00)
4 66 127 066 631 DG 32:0; [M+NH4}+; DG(15:0/17:0/0:0) 1004 31327810
2 :‘ gg 2 g ff g;; 52 i; g: m:z::}: gg::; gj;: gjg g; 40 80 120 160 200 240 280 320 360 400 440 480 520 560 600 640 680 720 760 8OO 840 BAD 920 960 1000
o P - 0 e 06 320 (M-NHAJ-. DD 0120/00) = £ T Teadtc T AP =TT FMF ~ % 120 WA DGE 07150700
’ ! ! N \_Differsnce f_Side by S Subt
8 i 33 55 017 356 DG 32:0; [M+NH4}+; DG(8:0/24:0/0:0) T1erEnc: p Head lo Tail A_SS2 By S48 p,_Subrcton 319 439R 84,89
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That's it!

Thanks for using MS2Analyzer.

Feel free to email yanma@ucdavis.edu if you
have any question and comment.
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