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Tutorial 1: Does a peptide have a cycle ?

* Are y-ions observed in linear mode? No.

 Are multiple overlapping series of b-ions
observed in cyclic mode? Yes.

 Are scrambled ions observed in cyclic mode?
Yes.

- The peptide likely contains a cycle.



Example 1a

pE——

Peaklist Application
Peptide Type: [Linear hd ] Mode: [De Movo Search Engine - ]
Peaklist File: Peaklistsfcydosporin_recalibrated. txt Select Sequence Database File: Select
Precursor mjz Ratio: 1202.343645 = Maximum Mumber of Threads: 3 =
Precursor Ton Adduct: Score Type: Mumber of b-ions + dehydrated b-ions b
Charge: 1 = Maximum Mumber of Candidate Peptides Reported: 1000 =
Precursor mjz Error Tolerance: 1.000 ppm = Peptide Sequence Tag:
Fragment mjz Error Tolerance: 1.000 ppm - Fragment Ion Types in Theoretical Spectra: C -
Fragment m,z Error Tolerance for Deisotoping: 1,000 ppm — E:
Minimum Threshold of Relative Intensity: 0.000 — C*x

X | _
Minimum m,z Ratio: 150.000 5 ¥+
Database of Building Blocks ﬁ E
Building Blocks Database File: BrickDatabases/db33_v2.txt I A I
Maximum Mumber of Combined Blocks (start): 2 = :r:
Maximum Mumber of Combined Blocks (middle): 1 = W s
Maximum Mumber of Combined Blocks (end): 2 — [ Select Al ] [ Clear all ] [ Reset
Maximum Cumulative Mass of Blocks: 0.000 = Remove Hits of Fragments without Hits of Parent Fragments: [~
Generate Permutations of Combined Blocks:
M-fC-terminal Modifications File:
Miscellaneotis Searched Peptide Sequence
Action with Blind Paths in De Novo Graph: [remove (speed up the search) = ] B [NMe-Bmt]-[Abu]-[NMe~Ghy]-[NMe-Leu]-[Val]-[NMe-Lew] -[Ala] -[Ala]-INMe-Leu] -[NM:
Cydlic N-terminus: 0
Cydiic C-terminus: | N-terminal Modification:
Enable Scrambling: C-terminal Modification:

Enable Similarity Search: Branch Modification:

[ QK ] [ Cancel ] [ Apply ] Load ] ’ Save 'tutorial 1a.ini ] ’ Save As...




Example 1a

]

Eile Search Tools View Help

EHO®X VA RDUT® 0= ¢ 90 0 (e (e ]

*  ResultID Peptide Sequence Summary Formula  Moneisotopic Mass  Mumber of Bricks  MN-terminal Modification C-terminal Modification Matched Peaks  Sum of Relative Intensities B J ¥V |
1 1 [Hig]-[C14:0-Me(13)-0H(3)]-[Ala]-[Val]-[M... C62HI1IMI1012 1201841368 10 9 196 958944 & Jo i|
2 2 [C14:0-Me(13)-0HE)]-[His]-[Leu]-[MMe-... C62HI11MI1012 1201841368 10 9 142435576 & Jo
3 3 [His]-[C14:0-Me(13)-0H(3)]-[Ala]-[Val]-[M... C62H111MI1012 1201841368 10 9 185871909 & Jo
4 4 [C14:0-Me(13)-0H3)]-[His]-[Ala]-[Val]-[M... C62H111MI1012  1201.841368 10 9 196 958944 & Jo
5 5 [His]-[C14:0-Me(13)-0HE)]-[Ala]-[Val]-[V.. CBZHIIIMNI1012 1201841368 10 9 88.066762 & Jo
6 6 [C14:0-Me(13)-OH(3)]-[His]-[Leu]-[Gly]-[... C62HI11IN11012 1201841368 10 9 171804917 & Jo
7 7 [C14:0-Me(13)-0HE)]-[His]-[Ala]-[Val]-[M... C62H111MI11012 1201841368 10 9 185871909 & Jo
8 g [His]-[C14:0-Me(12)-OH(3)]-[Leu]-[Gly]-[.. C62HI11N11012 1201541368 10 9 160717882 I L
9 9 [C14:0-Me(13)-0H(3)]-[His]-[Ala]-[Val]-[V... C62HI1IMI1012 1201841368 10 9 88.066762 & Jo
10 10 [His]-[C14:0-Me(13)-OH(3)]-[Leu]-[Gly]-[.. C62HI11N11012 1201841368 10 9 74.0759100 & Jo
11 1 [C14:0-Me(13)-0H(3)]-[His]-[Ala]-[Val]-[V... C62H111IM11012 1201841368 10 9 99.153797 & Jo
12 12 [His]-[C14:0-Me(13)-0H3)]-[Lew]-[NMe-... CE2HI1IMNI1012 1201841368 10 9 54.589761 & Jo
13 13 [His]-[C14:0-Me(13)-0HE)]-[Ala]-[Val]-[V.. CBZHIIIMNI1012 1201841368 10 9 99.153797 & Jo il
LN n | G

B

Removing edges forming paths which can be substituted by longer paths... ok
Edges removed: 1
Mumber of edges: 239

Calculating the number of paths forming peptide sequence candidates... ok
Mumber of paths found: 92

Comparing theoretical spectra of candidates with the peak list. ..
ok

CydoBranch successfully finished at 09:26:59 {time elapsed: 0 hrs, 0 min, 0 sec). i




Example 1b

Peaklist Application

Peptide Type: I[Cydic 'I Mode: [De Nova Search Engine - ]
Peaklist File: PeakLists/cydosporin_recalibrated. bt Select Sequence Database File: Select
Precursor myz Ratio: 1202.343645 = Maximum Mumber of Threads: [ =
Precursor Ton Adduct: Score Type: MNumber of b-ons + dehydrated b-ions hd
Charge: 1 = Maximum Mumber of Candidate Peptides Reported: 1000 =
Precursor myz Error Tolerance: 1,000 ppm = Peptide Sequence Tag:

Fragment myz Error Tolerance: 1.000 ppm - Fragment Ion Types in Theoretical Spectra: A

Fragment myz Error Tolerance for Deisotoping: 1,000 ppm — :(

Minimum Threshold of Relative Intensity: 0.000 — Ay

Minimum mjz Ratio: 150.000 5 E,

Database of Building Blocks gfx

Building Blocks Database File: BrickDatabases/db33_v2. txt C

Maximum Mumber of Combined Blocks (start): 2 = Ex

Maximum Mumber of Combined Blocks (middle): 1 = Cx

[ Select Al ][ Clear Al ][ Reset

Ak

Maximum Mumber of Combined Blocks (end): 2

Maximum Cumulative Mass of Blocks: 0.000 = Remove Hits of Fragments without Hits of Parent Fragments: [~
Generate Permutations of Combined Blocks:

M-fC-terminal Modifications File: Select

Miscellaneous Searched Peptide Sequence

Action with Blind Paths in De Novo Graph: [remove (speed up the search) = B [NMe-Bmt]-[Abu]-NMe~Gly]-[NMeLeu] -[Val]-[NMe-Leu] -[Ala] [Ala]-NMe-Leu] -[NM:
Cydlic N-terminus:

M-terminal Modification:

Cydic C-terminus:
IEnabIe Scrambling: I C-terminal Modification:

Enable Similarity Search:

Branch Medification:

[ QK ] ’ Cancel ] [ Apply ] Load ] ’ Save 'tutorial 1b.ini' ] ’ Save As...




Example 1b

| Theoreticl Spectnum No.
PQées Qaa ppr

-

View mfz (from - to):  0.000000 1 1202.848650 % Ring break up point:

1+ 1-11_B4
= 675.480
= — 425312
524,381 R
594,435
1+ 1-11_B8
944 655 1184838
521535 : 1071754
703.475 1202848
I] 972.549[
O — Ll 1 L 1 II I
0 1202.35

-~

-~

Acronym Peptide Name: “ Linearized sequences from &ll ring break up points: s
[Ala/D-2la/blla/MMe-Gly] - [MMe-Leu/D-1Me-Teu/MMe-Tle/MMe-alle/D-lMe-aTle/bMe-Tle/Hil/Ee| | 1-11 [Ala/D-Ala/biAla/NMe-Gly]-[MMe-Leu/D-MMe-Leu/NMe-Ile/MMe-alle/D-MMe-alle/bMe-Tle/H| |
2-1 [NMe-Leu/D-MNMe-Leu/NMe-Ile/NMe-alle/D-NMe-alle/bMe-Ile/Hil/Et-Nva,/Dov/Ca:0-Me (2)-N

Full Peptide Name: 3-2 [Val/D-Val/Ival/D-Ival/Nva/D-Nva/Mabk/NdMe-Rla/C5:0-NH2 (3) ] - [NMe-Leu,/D-NMe-Leu/NMe-
[DL-&lanine/D-Alanine/beta-Alanine/N-Methyl-Glycine] - [N-Methyl-Leucine/D-N-methyl-Leuc: 4-3 [WMe-Leu/D-NMe-Leu/NMe-Ile/NMe-alle/D-NMe-alle/bMe-Ile/Hil/Ec-Nva/Dov/Ca:0-Me (2) -1l
5-4 [Bla/D-Rla/bRla/NMe-Gly]-[Ala/D-Ala/bhla/MMe-Gly] - [MMe-Leu/D-NMe-Leu/ MMe-Ile/MMe-a
Path in the De Howo Graph: 6-5 [Rla/D-Ala/bila/NMe-Gly]- [HMe-Leu/D-lMe-Leu/HMe-Ile/MMe-alle/D-Me-alle/bMe-Ile/Hi.
1.007276 -> 199.144190 using brick(s}: [Ala/D-Ala/bAla/NMe-Glv]- [HMe-Leu/D-NMe-Leu/HMe- 7-6 [NMe-Leu/D-NMe-Leu/NMe-Ile/NMe-alle/D-NMe-alle/bMe-Ile/Hil/Et-Nva/Dov/Ca:0-Me (2)-Hl
159.144190 -> 298.212620 using brick({s): [Val/D-Val/Ival/D-Ival/Nva/D-Nva/Mab/HdMe-Ala, 8-7 [MMe-Leu/D-NMe-Leu/NMe-Ile/NMe-alle/D-NMe-alle/bMe-Ile/Hil/Et-Hva/Dov/Ca:0-Me (2)-H
298.212620 -> 425.312330 using brick(s): [NMe-Leu/D-NMe-Leu/NMe-Tle/NMe-alle/D-HMe-aTl¢ 9-8 [Leu/D-Leu/Ile/D-Ile/alle/D-alle/NMe-Val/D-NMe-Val,/t-Leu/D-t-Leu/Map/D-NMe-Nva]-[H
425.312330 -> 496.349340 using brick(s): [Ala/D-Rla/bRla/NMe-Gly] (mass difference: 71, 10-9 [MMe-Bmt/C1l0:0-NH2 (2)-oxo (8) ] - [Me-Ala/NMe-bAla/Rbu/D-Abu/Aib/D-30Me-Ala] - [Ala/D-i
496.349340 -> 567.386000 using brick(s): [Ala/D-Ala/blla/WMe-Gly] (mass difference: 71. _  11-10 [NMe-Ala/MMe-blla/Abu/D-Abu/Rib/D-30Me-Ala]-[Ala/D-Ala/bhla/NMe-Gly]- [HMe-Leu/D-]1 _
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Example 1b

[ e =
@ Q \.—‘ (— &k e\g @\{b N F‘j |::: View m/fz {from - to):  0.000000 S| 1202.848850 |% IRingbreakuppoin. I

g 675.480
== 425312
524,381
694,436
- 1184.836
. 1071.754
703.475 821.585 1202.349
972E49[
o — [T 1 bl I
0 1202.85

- -

Loronym Peptide Name: * Linearized sequences from all ring break up points: s
[a’-ﬂ_ﬁx‘D—Alax’bAlafmie—lel—[Nl{e—Leux‘:)—NI{e—Leux'm{e—Ile.e‘NI{e—aIle.f"_‘l—m{e—aIlefbKe—Ile!@f&|_| 1-11 [AlaHD—AlafbAlafNHe—Gly]—[NHe—lreu,fD—NHe—lrequHe—Ilex‘N‘He—aIlefD—NHe—aIle,-‘bHe—IlefH:l_l
2-1 [HMe-Leu/D-NMe-Leu/NMe-Ile/NMe-alle/D-NMe-alle/bMe-Ile/Hil/Et-Nva/Dov/Ca:0-Me (2)-Hl

Full Peptide Name: 3-2 [Val/D-Val/Ival/D-Ival/Nva/D-Nva/Mab/NdMe-A1a/C5:0-NH2Z (3) ] - [MMe-Leu/D-IMe-Leu/Me-

[IL-Alanine/D-Rlanine/beta-Alanine/N-Methyl-Glycine] - [N-Methyl-Leucine/D-N-methyl-Leuc: 4-3 [WMe-Leu/D-NMe-Leu/NMe-Ile/MMe-alle/D-WMe-alle/EMe-Ile/Hil/Et-Nva,/Dov/Ca:0-Me (2) -HI
5-4 [Rla/D-Rla/bRla/NMe-Gly]-[Ala/D-Rla/bhAla/NMe-Gly] - [NMe-Leu/D-NMe-Leu/NMe-I1le/NHe-al

Path in the De Novo Graph: £-5 [Rla/D-Ala/bRla/NMe-Gly]- [HMMe-Leu/D-lMe-Leu/HMe-Ile/MMe-alle/D-Me-alle/bEMe-Ile/Hi.

1.007276 -> 199.144190 using krick(s): [Rla/D-Rla/bhla/NMe-Gly]-[lMe-Leu/D-NMe-Leu/NMe- T7-& [HMe-Leu/D-NMe-Leu/NMe-Ile/NMe-alle/D-NMe-alle/bMe-Ile/Hil/Et-Nva/Dov/Ca:0-Me (2)-Hl

199.144190 -> 298.212620 using brick(s): [Val/D-Val/Ival/D-Ival/Nva/D-lva/Mab/HdMe-2la, 8-7 [MMe-Leu/D-NMe-Leu/NMe-Ile/IiMe-alle/D-NMe-alle /bMe-Ile/Hil /Et-Nva,/Dov/Ca:0-Me (2) -N
5-8

298.212620 -> 425.312330 using brick(s): [HMe-Leu/D-NMe-Teu/NMe-Tle/NMe-alle/D-HMe-aTllt [Leu/D-Leu/Ile/D-Ile/alle/D-alle/NMe-Val/D-HMe-Val/t-Leu/D-t-Leu/Map/D-Me-Hva] - [N
425.312330 ->» 496.349340 using brick(s): [Ala/D-Ala/bRla/NMe-Glv] (mass difference: T1. 10-9 [NMe-Bmt,/C10:0-NHZ (2)-oxo (8) ] - [NMe-Ala/NMe-bhla/Ebu/D-Abu/Aib/D-30Me-Rla] - [Ala/D-i
496.349340 -> 567.386000 using brick(s): [Ala/D-Ala/bRla/WMe-Glvy] (mass difference: 71, _ 11-10 [NMe-Ala/NMe-bAla/Rbu/D-Abu/Rib/D-3CMe-Ala]-[Ala/D-Ala/bAla/NHe-Gly]- [NMe-Leu/D-] _

CE£7 20£AAA  w £04 ASEINCA armdmer dnamdmlefmb o (e T omon §T0 Wb Tomas S8TMm T1m iWThm =T 1m /T WThAm =T
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Example 1b

5 CycloBranch

File Search Jools View Help

bH®OR VAL R T O[E v 0O

*  ResultID Peptide Sequence Summary Formula Moneisotopic Mass  NMumber of Bricks
1 1 [NMe-Leu]-[NMe-Leu]-[Gly]-[Leu]-[Val]-[.. C6ZHI1INI1012  1201.841368 1
2 2 [Ala]-[NMe-Leu]-[Vall-[Vall-[Leu]-[Gly]-[M... C62HI11N11012 1201841368 1
3 3 [MMe-Leu]-[NMe-Leu]-[Gly]-[NMe-Leu]-[... C62HI1INI1C12  1201.841368 1
4 o4 [MMe-Leu]-[NMe-Leu]-[Ala]-[Ala]-[MMe-... C62HI1INI1O12  1201.841368 1
5 5 [Ala]-[NMe-Leu]-[Val]-[NMe-Ala]-[NMe-L... CE2HI11IN11012  1201.841368 1
6 * 6 [Ala]-[NMe-Leu]-[Val]-[NMe-Leu]-[Ala]-[.. CB2HI11NI1O12 1201841368 1
7 7 [MMe-Leu]-[NMe-Leu]-[Ala]-[Val]-[MMe-.., C62HI1INI1C12  1201.841368 1
8 8 [Ala]-[NMe-Leu]-[Leu]-[NMe-Leu]-[Leu]-[... C62HI1INI1O12  1201.841368 1
9 g [MMe-Leu]-[NMe-Leu]-[Ala]-[Val]-[Val]-[V.. CBZHI11MN11012  1201.841368 1
10 10 [MMe-Leu]-[NMe-Leu]-[Gly]-[Vall-[Leul-[.. C62HI1INI1C12  1201.841368 1
11 11 [MMe-Leu]-[NMe-Leu]-[Ala]-[Leu]-[NMe-... C62HI1INI1C12  1201.841368 1
12 12 [Ala]-[NMe-Leu]-[Val]-[NMe-Leu]-[MMe-.., C62HI1INI1O12  1201.841368 1
13 13 [MMe-Leu]-[MMe-Leu]-[Gly]-[NMe-Ala]-[... CBZHI1INI1012  1201.841368 1
14 14 [Leu]-[MMe-Ala]-[NMe-Leu]-[Alal-[Vall-[.. CB2HI1INI1O12 1201841368 11

Matched Bricks
119

119

119

124

119

124

118

136

120

114

11

120

120

121

Matched Peaks
90

8 8 8 8 8 8 8 8 8 8 8 8 8

Ratio of Matched Peaks [ %]
52.325581

52.325581
52.325581
52.325581
52.325581
52.325581
52.325581
52.325581
52.325581
52.325581
52.325581
52.325581
52.325581

52.325581

Sum of Relative Intensities

858.370316

£58.370316

858370316

858370316

858.370316

858370316

858370316

858370316

858.370316

£58.370316

858370316

858370316

858.370316

£58.370316

A A

Ax A
0 0
0 0
00
0 0
0 0
0 0
00
10
0 0
0 0
00
0 0
0 0
10

B B~

38

38

37

37

37

37

35

36

36

36

37

36

36

35

22

22

il

2

2

pal

22

pa |

2

il

20

pa |

2

22

Bx B
10
40
40
10
10
4 0
40
10
10
5 0
40
10
10
4 0

Removing edges forming paths which can be substituted by longer paths... ok
Edges remaved: 0
Mumber of edges: 186

Calculating the number of paths forming peptide sequence candidates... ok
Mumber of paths found: 18098

.......... 9000
13000 ok

.. 11000 , .., 12000,

CydoBranch successfully finished at 09:44:04 (time elapsed: 0 hrs, 2 min, 12 sec).

Scrambled Peaks

17

17

19

18

19

18

al

b

20

18

al

20

20

24

-



Tutorial 2: How to determine a tag ?

e Detection of sequence tags must be enabled.

Action with Edges Forming Blind Paths: [mnnect (allow detection of sequence tags)

* Proper scoring function must be chosen.
(e.g., number of matched peaks,
sum of relative intensities of matched peaks,
number of b-ions or number of b-ions +
dehydrated b-ions)

Score Type: Mumber of b-ions + dehydrated b-ions




Tutorial 2: How to determine a tag ?

e Athreshold of minimum relative intensity of
peaks must be set high.3 -5 %

Minimum Threshold of Relative Intensity: 5,000

e Maximum number of combined building
blocks must be small. 1/1/1

[C8:0-Me(4)-OH(3)-[Phe]

[Phe]-[C8:0-Me(4)-0H(3y Ml [keul i
— de
#..--— e T ,'\ /u—\ no
T N Yy e
1 304 375 488
(start) mass-to-charge ratio (end)

Database of Building Blocks
Building Blocks Database File: BrickDatabases/db33_v2. txt Select

Maximum Mumber of Combined Blocks (start): 1
Maximum Mumber of Combined Blocks (middle): 1

Maximurn Mumber of Combined Blocks (end): 1



Example 2

Peaklist Application
Peptide Type: [Cydic - ] Mode: [De MNova Search Engine - ]
Peaklist File: Peaklists/cydosporin_recalibrated. bt Sequence Database File: Select
Precursor mfz Ratio: 1202.343645 = Maximum Number of Threads: 1 =
Precursor Ion Adduct: I Score Type: Mumber of b-ions + dehydrated b-ions - ] I
Charge: 1 = Maximum Number of Candidate Peptides Reported: 100 =
Precursor mfz Error Tolerance: 1.000 ppm = Peptide Sequence Tag:
Fragment mfz Error Tolerance: 1.000 ppm - Fragment Ion Types in Theoretical Spectra: A
Fragment m/z Error Tolerance for Deisotoping: 1,000 ppm — i:

I Minimum Threshold of Relative Intensity: 5.000 — I Ay
Minimum m/z Ratio: 150.000 2 E,
Database of Building Blocks :fx
Building Blocks Database File: BrickDatabases/db33_v2.txt C
Maximum Mumber of Combined Blocks (start): 1 = Ex
Maximum Mumber of Combined Blocks (middle): 1 = Cx
Maximum Mumber of Combined Blocks (end): 1 — [ Select Al ] [ Clear all ] [ Reset
Maximum Cumulative Mass of Blocks: 0.000 =z Remave Hits of Fragments without Hits of Parent Fragments: [~
Generate Permutations of Combined Blocks:
N-fC-terminal Modifications File: Select
Miscellaneous Searched Peptide Sequence

I Action with Blind Paths in De Novo Graph: [oonnect (allow detection of sequence tags) = ]I P [NMe-Lew]-[Ala]-[Als]-[NMe-Lew]-[NMeLew] -[NMe-Val]

Cydic M-terminus:
Cydic C-terminus:
Enable Scrambling: Il C-terminal Modification:
Enable Similarity Search:

M-terminal Modification:

Branch Modification:

[ oK ] ’ Cancel ] ’ Apply ] Load ] ’ Save "tutorial 2.ini' ] ’ Save As...




Example 2

e Correct tag of Cyclosporin A “[NMe-Leu]-[Ala]-[Ala]-
[NMe-Leu]-[NMe-Leu]-[NMe-Val]” was reported as a
top hit.

Eile Search Tools View Help

EHU@X VAL RL TS O v VO ) [pler | [ dear |

*  ResultlD Peptide Sequence Surnmary Formula  Monoisctopic Mass  Number of Bricks  Matched Bricks  Matched Peaks  Ratio of Matched Peaks [%]  Sum of Relative Intensities A A* Ax A B B* Bx B~ *
1 Ebl [287.205344]-[NMe-Leu]-[Ala]-[Ala]-[NMe-Leu]- [NMe-Leu]-[Leu]-[268.179100] C33HEONGO6 (partial) 636.457434 8 34 24 48.000000 634883076 i 6 0 0 17 5 0 O El
2 2 [254.199524]-[Leu]-[Gly]-[Ala]-[MMe-Leu]-[Ala]-[NMe-Leu]-[Leu]-[268.179100] C34HELNTOT (partial) 679.463247 9 26 23 46.,000000 525473821 2 0 0 0 15 5 0 0
3 3 [254.199524]-[Val]-[Ala]-[Ala]-[Alz]-[NMe-Leu]-[NMe-Leu]-[Leu]-[268 179100]  C34HG1INTOT (partial) 679.463247 9 26 21 42.000000 512.951394 o 0 0 0 15 5 0 0
4 4 [297.205344]-[NMe-Leu]-[Ala]-[NMe-Leu]-[Ala]- [NMe-Leu]-[Leu]-[268.179100] C33HE0MNGOE (partial) 635457434 8 30 2 44000000 568.554551 2 0 0 0 15 4 0 0
5 5 [254.198524]-[Ala]-[Val]-[Ala]-[MMe-Leu]-[Ala]-[NMe-Leu]-[Leu]-[268 179100]  C34HEINTOT (partial) 679.463247 9 24 2 44000000 504.385295 2 0 0 0 15 4 0 O
6 6 [367.283554]-[Gly]-[Ala]-[MMe-Leu]-[Ala]-[NMe-Leu]-[Leu]-[268.179100] C2BH50N60O6 (partial) 566379183 8 24 22 44000000 516.584853 2 0 0 0 14 5 0 0
7 7 [254.199524]-[Ala]-[Val]-[Val]-[Val]-[Ala]-[NMe-Leu]-[Leu] -[268.179100] C34HEINTOT (partial) 679463247 9 23 2 44000000 538.681951 2 0 0 0 15 4 0 O
8 8 [254.199524]-[Leu]-[Gly]-[Val]-[Val]-[Ala]-[NMe-Leu]-[Leu]-[268.179100] C34HELNTOT (partial) 679463247 9 25 22 44000000 564.834090 2 0 0 0 14 5 0 0
9 9 [254.199524]-[Leu]-[Gly]-[Val]-[Leu]-[Gly]-[MMe-Leu]-[Leu]-[268.179100] C34HE1NTOT (partial) 679463247 9 27 21 42,000000 602.734418 1 0 0 0 14 5 0 0

Removing edges forming paths which can be substituted by longer paths... ok
Edges removed: 0
Number of edges: 162

Calculating the number of paths forming peptide sequence candidates... ok
Number of paths found: 1037

Comparing theoretical spectra of candidates with the peak list...
- ..1000 ok

CydoBranch successfully finished at 10:19:55 (time elapsed: 0 hrs, 0 min, 1 sec).




Tutorial 3: How to determine a
complete sequence ?

 Mass-to-charge error tolerances must be small.
1-—2ppm

Precursar mjz Error Tolerance: 1.000 ppm

Fragment mjz Error Tolerance: 1.000 ppm

e Detection of sequence tags should be disabled.

Action with Edges Forming Blind Paths: |remcwe (speed up the search)




Tutorial 3: How to determine a
complete sequence ?

 Threshold of minimum relative intensity
should be small.

Minimum Threshold of Relative Intensity: 0,000

e Maximum numbers of combined building
blocks must be increased.

— proper values must be determined empirically
from the gaps between peaks

Database of Building Blocks

Building Blocks Database File: BrickDatabases/db33_v2. txt Select
Maximum Mumber of Combined Blocks (start): 2
Maximum Mumber of Combined Blocks (middle): 2

Maximum Mumber of Combined Blocks (end): 2



Tutorial 3: How to determine a
complete sequence ?

e Sequence tag(s) should be used.

— sequences without the tag are skipped

Peptide Sequence Tag: [MMe-Leu]-[Aala]-[Ala] -[MMe-Leu] -[MMe-Leu] - [NMe-Val]

— sequences without the tag are processed and
sequences with the tag are yellow

Searched Peptide Sequence

Sequence: [MMe-Leu] -[ala] -[Ala] -[MMe-Leu] - [MMe-_eu] - [MMe-Val]

( iCy\:loBralﬂl

File Search Jools View Help

EHOX VAL RUTS O ¢ 0C 0 (ot ] [Lcer ]

*  ResultlD Peptide Sequence Summary Formula Menoisotopic Mass  Number of Bricks Matched Bricks Matched Peaks  Ratio of Matched Peaks [%]  Sum of Relative Intensities A A* Ax A% B B* Bx Bw * |
1 E [NMe-Leu]-[NMe-Leu]-[Ala]-[Ala]-[NMe-Leu]- [Val]- [NMe-Leu]-[Ala]-[NMe-Ala]-[NMe-Brmt]-[Leu] C52HI11NI1012 1201841368 1 124 72 141.860465 304667520 8 1 0 0 33 21 4 0
2 = 2 [Ala]-[NMe-Leu]-[Val]-[MMe-Leu]-[Ala]-[Ala]-[NMe-Leu]-[NMe-Leu]-[Leu]-[MMe-Bmt]-[NMe-Ala] C62HI11N11012 1201841368 1 124 72 41.860465 804697520 8 1 0 0 37 A 4 0
3 3 [NMe-Leu]-[Ala]-[Ala]-[NMe-Leu]-[NMe-Leu]-[Leu]-[Gly]-[NMe-Leu]-[Leu]-[NMe-Bmt]- [NMe-Ala] Co2HI11N11012 1201841368 1 17 66 38372083 786.487847 6 0 1 0 3 21 0
4 4 [NMe-Ala]-[Leu]-[Val]-[NMe-Leu]- [Ala]-[Alz]-[NMe-Leu]-[NMe-Leu]- [Leu]- [NMe-Bmt]-[NMe-Ala]  C62HI11N11012 1201 841368 1 113 72 141.860465 813979630 9 1 1 0 3% 20 4 0
5 5 [Leu]-[MMe-Leu]-[MMe-Leu]-[Ala]-[Ala]-[NMe-Leu]-[Leu]-[Val]-[NMe-Ala]-[MMe-Ala]-[NMe-Bmt]  C62HI11N11012 1201541368 1 121 1 41.279070 804926232 g8 1 1 0 3H 21 4 0
6 6 [NMe-Leu]-[MMe-Leu]-[Ala]-[Alz]-[NMe-Leu]-[Leu]-[Val]- [NMe- Ala]-[MMe-Ala]-[NMe-Brt]-[Leu] CB2HI11NI1012 1201841368 1 1 7 41.279070 804926232 g 1 1 0 3 21 4 0
7 7 [Leu]-[NMe-Leu]-[NMe-Leu]- [Ala]-[Als]-[NMe-Leu]-[Leu]-[Val]- [NMe- Ala]- [NAc-Tie]-[Leu] C62HI1INILIO12 1201841368 1 126 &7 38953488 812921414 301 1 0 37 18 5 0



Tutorial 3: How to determine a

Exampl

complete sequence ?

es of sequence tags:

— [Val] one-block tag

— [Val]-[Leu] two-block tag, etc.
— ([Val]-[Leu]-*){2} [Val]-[Leu]-[Val]-[Leu]

— ([Val]

— [Pro]-
branc

[Leu]) [Val] or [Leu]

1le]-[lle]\([Orn]-[N-Ac-lle]\)[Phe]
ning at [Orn], branch is formed from [N-Ac-lle]

— ECMAScript syntax is supported (except “[” and “]”)
http://www.cplusplus.com/reference/regex/ECMAScript/



http://www.cplusplus.com/reference/regex/ECMAScript/

Example 3

Peaklist Application
Peptide Type: [Cydic - ] Mode: [De Movo Search Engine hd ]
Peaklist File: Peaklists cydosporin_recalibrated. txt Sequence Database File: Select
Precursor mjz Ratio: 1202.343645 = Maximum Mumber of Threads: 1 =
Precursor Ion Adduct: Score Type: [Number of b-ons + dehydrated b-ions hd ]
Charge: 1 = Maximum Number of Candidate Peptides Reported: 1000 =
Precursor mfz Error Tolerance: 1.000 ppm = | Peptide Sequence Tag: [NMe-Leu]-[Ala]-[Ala]-[MMe-Leu] -[MMe-Leu] -[NMe-Val]
Fragment m/z Error Tolerance: 1.000 ppm - Fragment Ion Types in Theoretical Spectra: A
Fragment m/z Error Tolerance for Deisotoping: 1,000 ppm — i

I Minimum Thresheld of Relative Intensity: 0.000 — I Ay
Minimum m,/z Ratio: 150,000 2 g,
Database of Building Blocks gfx
Building Blocks Database File: BrickDatabases/db33_v2.txt Select C
Maximum Mumber of Combined Blocks {start): 2 = Ex
Maximum Mumber of Combined Blocks {middle): 2 = Cr
Maximum Mumber of Combined Blocks {end): 2 — [ Select Al ] [ Clear All ] [ Reset
Maximum Cumulative Mass of Blocks: 0.000 Z Remove Hits of Fragments without Hits of Parent Fragments: []
Generate Permutations of Combined Blocks:
M-fC-terminal Modifications File: Select

Miscellaneous

Searched Peptide Sequence

Action with Blind Paths in De Movo Graph: [remove {speed up the search)

Sequence:

Cydic N-terminus:
Cydic C-terminus:
Enable Scrambling:
Enable Similarity Search:

|

[ oK H Cancel H Apply

N-terminal Modification:
C-terminal Modification:

Branch Medification:

-[NMe-Gly]-[MMe-Leu] -[Val]-[MMe-Leu] -[Ala] -[Ala] -[MMe-Leu] - [NMe-Leu] - [NMe-Val]

Load ] [ Save "tutorial3.ini ] [ Save As...




Example 3

e Correct sequence of Cyclosporin A “INMe-Bmt]-
[Abu]-[NMe-Gly]-[NMe-Leu]-[Val]-[NMe-Leu]-[Ala]-
[Ala]-[NMe-Leu]-[NMe-Leu]-[NMe-Val]” was
reported as a top hit.

Eile Search Tools View Help

EHUU2X VAL RLUT | O X

v oW
*  ResultID Peptide Sequence Summary Formula  Moenoisotopic Mass  Number of Bricks  Matched Bricks Matched Peaks  Ratio of Matched Peaks [%]  Sum of Relative Intensities A A* Ax A% B B* Bx B% * i
1 [NMe-Leu]-[NMe-Leu]-[Ala]-[Ala]- [NMe-Leu]-[Val]-[NMe-Leu]- [Ala]-[NMe-Ala]-[NMe-Bmt]-[Leu] CE2HI11NI1012 1201841368 11 124 72 41360465 804697520 8 1 0 0 37 2 4 0
2 = |2 [Ala]-[MMe-Leu]-[Val]-[NMe-Leu]-[Ala]-[Ala]- [MMe-Leu]-[MMe-Leu]-[Leu]-[NMe-Bmt]- [MMe-Ala]  C62HI11NM11012 1201841368 11 124 72 41 860465 804697520 8 1 0 0 37 2 4 0
3 3 [NMe-Leu]-[Ala]-[Ala]-[MMe-Leu]-[NMe-Leu]-[Leu]-[ Gly]-[NMe-Leu]-[Leu]-[NMe-Bmt]-[MMe-Ala] C62H111N11012 1201841368 11 117 66 38,372093 786487847 6 0 1 0 3 21 0
4 4 [NMe-Ala]-[Leu]- [Val]-[NMe-Leu]-[Ala]-[Ala]-[NMe- Leu]-[NMe-Leu]-[Leu]-[NMe-Bmt]- [NMe-Ala] C62HI11NI1012 1201841368 11 113 72 41860465 813.979630 3 1 1 0 3% 20 4 0
5 5 [Leu]-[NMe-Leu]-[NMe-Leu]-[Ala]-[Ala]-[NMe-Leu]-[Leu]-[Val]-[MMe-Ala]-[NMe-Ala]-[NMe-Brmt]  C62HI11N11012 1201841368 11 121 71 41.279070 804926232 § 1 1 0 3 21 4 0
6 6 [NMe-Leu]-[NMe-Leu]-[Ala]-[Ala]-[NMe-Leu]-[Leu]-[Val]-[MMe-Ala]-[NMe-Ala]-[NMe-Brt]-[Leu] CB2H111N11012 1201841368 1 121 71 41,279070 804.926232 & 1 1 0 35 2 4 0
7 7 [Leu]-[NMe-Leu]-[NMe-Leu]- [Ala]-[Ala]- [NMe-Leu]-[Leu]-[Val]-[NMe-&la]-[NAc-Te]-[Leu] C62HIIINIIO012 1201841368 11 126 &7 38.953488 812921414 301 1 0 3 18 5 0
8 8 [NMe-Leu]-[NMe-Leu]-[Ala]-[Ala]-[NMe-Leu]-[Val]-[MMe-Leu]-[Ala]-[Leu]-[NAc-Ile]-[Leu] CB2ZHIIINI1O12  1201.841368 11 125 67 38953488 799521893 5 1 1 0 3 2 3 0 .

CydoBranch successfully finished at 10: 15:00 {time elapsed: 0 hrs, 0 min, 57 sec).




Tutorial 4: How to determine
a branched sequence ?

e Look for sequence tags in linear mode.

Peptide Type: Linear

e |f possible, look for a building block which may
cause branching (lysine, ornithine, etc.).



Tutorial 4: How to determine
a branched sequence ?

e Switch into the branched mode.

Peptide Type: | Branched

 Use a sequence tag:
— [Asp]-[GIn] sequence of blocks
— [Ser].*[Asp]-[GIn] .* stands for unknown sequence
— \([Lys] branching at [Lys]

— \([Lys].*\)[Asp]-[GIn] partially known branched
sequence

e See also Tutorials 2 and 3.



Example 4a

Peaklist
Peptide Type: [Linear - ]
Peaklist File: Peaklists/dau_677_recalibrated _10d. txt

Precursor m/fz Ratio:
Precursor Ton Adduct:
Charge:

Precursor m/z Error Tolerance:

Fragment m/z Error Tolerance:

Fragment m/z Error Tolerance for Deisotoping:

Minimum Threshold of Relative Intensity:
Minimum mfz Ratio:

Database of Building Blocks

Building Blocks Database File:

Maximum Number of Combined Blocks (start):

Maximum Number of Combined Blocks {middle):

Maximum Mumber of Combined Blocks (end):

Maximum Cumulative Mass of Blocks:
Generate Permutations of Combined Blocks:

M-fC-terminal Modifications File:

Miscellaneous

677834850

2

2,000 ppm
2,000 ppm
2,000 ppr
0.000

150.000

BrickDatabases/20_amino_acids, txt

0.000

I Action with Blind Paths in De Novo Graph: [connect {allow detection of sequence tags)

Cydic N-terminus: 0
Cydic C-terminus: =

Enable Scrambling:
Enable Similarity Search:

[ oK ][ Cancel H Apply

Application

Mode:

Sequence Database File:
Maximum Number of Threads:

Score Type:

Maximum Mumber of Candidate Peptides Reported:

Peptide Sequence Tag:

Fragment Ion Types in Theoretical Spectra:

[De Mowvo Search Engine - ]

1

Mumber of matched peaks hd

100

A
A
Ax
Ay
B
B*
Bix
B*x
C
c*
Cx

%

m

[ Select All ][ Clear All H Reset

Remove Hits of Fragments without Hits of Parent Fragments: [~

Searched Peptide Sequence
Sequence:

N-terminal Modification:
C-terminal Modification:

Branch Modification:

] ’ Save "tutorial4a.ini’ ] ’ Save As...




Example 4a

e Correct tag “[Asp]-[GIn]” was reported as a

top hit.

* Correct tag “[Ser]” was also reported.

@ CycloBranch

Eile

Search Tools

View Help

EHUDXRR VAL R TS Q’; oW

= (e ) (o)

*  ResultID
1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8

Peptide Sequence

Summary Formula

[873.458654]-[Asp]-[GIn]-[219.100449] CIH15N306 (partial) 261.096085

[873.458654]-[Asp]-[347.150169]
[365.170404]-[Asp]-[855.448619]
[988.485414]-[GIn]-[219.100449]
[675.321124]-[Ser]-[573.290580]
[683.834014]-[Ser]-[564.777739]
[683.334214]-[Ser]-[565.278629]

[237.113894]-[GIn]-[970.474179]

CAHTMNO4 (partial) 133037508

CAHTNO4 (partial) 133037508

CSHIOMZO3 (partial) 146069142

C3HTMO3 (partial) 105042533
C3HTMO3 (partial) 105042593
C3HTMO3 (partial) 105042593

C5HI0M203 (partial) 1460659142

Monoisotopic Mass

Murnber of Bricks

4

3

MN-terminal Maodification

C-terminal Modification  Matched Peaks

9

g

Ratic of Matched Peaks [%6]
7438017

6.611570
6.611570
5785124
4858678
4958678
4958678

4958678

Sum of Relative Intensities
247393512 2
244953350 2
244953350 2
221407389 1
231.356004 0
230.298058 0
220133674 0
221.558807 0

B

Calculating the number of paths forming peptide sequence candidates... ok
Number of paths found: &

Comparing theoretical spectra of candidates with the peak list...
ok

CydloBranch successfully finished at 10:28:53 (time elapsed: 0 hrs, 0 min, 0 sec).




Example 4b

Peaklist Application
Peptide Type: [Branched - Mode: [De Mova Search Engine hd ]
Peaklist File: Peaklists/dau_677_recalibrated_10d.txt Select Sequence Database File: Select
Precursor mfz Ratio: 677.834350 = Maximum Number of Threads: 6 =
Precursor Ton Adduct: Score Type: [Number of matched peaks hd ]
Charge: 2 = Maximum Number of Candidate Peptides Reported: 1000 =
Precursor mfz Error Tolerance: 2.000 ppm = I Peptide Sequence Tag: [5er]. *[Asp]-[GIn] I
Fragment m/z Error Tolerance: 2.000 ppm - Fragment Ion Types in Theoretical Spectra: A =
Fragment m/z Error Tolerance for Deisotoping: 2,000 ppm — :1
Minimum Threshold of Relative Intensity: 0.000 — Ay =
Minimum m;z Ratio: 150,000 £ E,
Database of Building Blocks Efx
Building Blocks Database File: BrickDatabases/20_amino_acids. txt Select C
Maximum Mumber of Combined Blocks (start): 2 = Ex
Maximum Mumber of Combined Blocks {middle): 4 = Cx v
Maximum Mumber of Combined Blocks {end): 1 — [ Select Al ] [ Clear All ] [ Reset
Maximum Cumulative Mass of Blocks: 0,000 = Remove Hits of Fragments without Hits of Parent Fragments:
Generate Permutations of Combined Blocks:
N-fC-terminal Modifications File: Modifications /acetyl_amidated. txt Select
Miscellaneous Searched Peptide Sequence

I Action with Blind Paths in De Movo Graph: [remove (speed up the search) i ]I Sequence: [Glu]-[Ser]-[Leu] ([Lys] -[Asn] -[Phe] -[Tie] ) [Asp]-[Gn] -[Tyr]-[Gly]

Cydlic M-terminus:
Cydic C-terminus:
Enable Scrambling: C-terminal Modification:  Amidated
Enable Similarity Search:

MN-terminal Modification:  Acetyl

Branch Modification:

[ CK ] ’ Cancel ] ’ Apply ] Load ] [ Save 'tutorialdb.ini' ] [ Save As...




Example 4b

Sumroacy Eorooula Mongisotonic Mass M-terminal
1] Acetyl H2C20 42,010565

2]  Amidated HMO-1 -0.984016

Add Row ] [R.emove Rows [l Load ] ’Save 'aoetyl_arnidated.bcf] ’ Save As...




Example 4b

[E=E—)

File Search Jools View Help

EHU DX VA, RLTS OQO=E)V VD

*  ResultID Peptide Sequence Summary Fermula Moneisetopic Mass  Mumber of Bricks  N-terminal Medification  Branch Modification  C-terminal Modification Matched Peaks  Ratio of Matched Peaks [%]  Sum of Rel: *

1 1 [Glu]-[Ser]-[Leu] { [Lys]-[Asn]-[Phe]-[Leu] } [Asp]-[GIn]-[Tyr]-[Gly] C61HS1MNL5020 1353656480 11 Acetyl Amidated 23 19.008264 370853312 .
2 2 [Glu]-[Ser]-[Leu] { [Lys]-[Leu]-[Asn]-[Phe] } [Asp]-[GIn]-[Tyr]-[Gly] C61H31N15020 1353.656430 1 Acetyl Amidated 23 19.008264 370853312
3 3 [Glu]-[Leu]-[Ser] { [Lys]-[Asn]-[Phe]-[Leu] ) [Asp]-[GIn]-[Tyr]-[Gly] C61HI1IN15020 1353.656480 1 Acetyl Amidated 23 19008264 370853312
4 4 [Glu]-[Leu]-[Ser] { [Lys]-[Leu]-[Phe]-[Asn] ) [Asp]-[Gln]-[Tyr]-[Gly] C61HI1IN15020 1353.656480 1 Acetyl Amidated 23 19.008264 370853312
5 5 [Glu]-[Ser]-[Leu] { [Lys]-[Phe]-[Asn]-[Leu] ] [Asp]-[GIn]-[Tyr]-[Gly] C61HS1ML5020 1353656480 11 Acetyl Amidated 23 19.008264 370853312
6 6 [Glu]-[5er]-[Leu] { [Lys]-[Phe]-[Leu]-[Asn] } [Asp]-[GIn]-[Tyr]-[Gly] C61H31N15020 1353.656430 1 Acetyl Amidated 23 19.008264 370853312
7 7 [Glu]-[Leu]-[Ser] { [Lys]-[Phe]-[Asn]-[Leu] ) [Asp]-[Gln]-[Tyr]-[Gly] C61HI1IN15020 1353.656480 1 Acetyl Amidated 23 19008264 370853312
8 &8 [Glu]-[5er]-[Leu] { [Lys]-[Leu]-[Phe]-[Asn] ) [Asp]-[Gln]-[Tyr]-[Gly] C61HI1INI5020 1353.656480 1 Acetyl Amidated 23 19.008264 370853312
9 9 [Glu]-[Leu]-[Ser] { [Lys]-[Asn]-[Leu]-[Phe] ) [Asp]-[GIn]-[Tyr]-[Gly] C61HS1ML5020 1353656480 11 Acetyl Amidated 23 19.008264 370853312
10 10 [Glu]-[Leu]-[Ser] { [Lys]-[Leu]-[Asn]-[Phe] } [Asp]-[GIn]-[Tyr]-[Gly] C61H31N15020 1353.656430 1 Acetyl Amidated 23 19.008264 370853312
11 11 [Glu]-[Leu]-[Ser] { [Lys]-[Phe]-[Leu]-[Asn] ) [Asp]-[Gln]-[Tyr]-[Gly] C61HI1IN15020 1353.656480 1 Acetyl Amidated 23 19008264 370853312
12 12 [Glu]-[5er]-[Leu] { [Lys]-[Asn]-[Leu]-[Phe] ) [Asp]-[Gln]-[Tyr]-[Gly] C61HILINI5020 1353.656480 1 Acetyl Amidated 23 19.008264 370853312
13 13 [Glu]-[Leu]-[Ser] { [Lys]-[Val]-[GIn]-[Phe] ) [Asp]-[GIn]-[Tyr]-[Gly] ~C6LHI1ML5020 1353656480 11 Acetyl Amidated 23 19.008264 370853312
14 14 [Glu]-[Leu]-[Ser] { [Lys]-[Phe]-[GIn]-[Val] ) [Asp]-[GIn]-[Tyr]-[Gly] COIHS1N15020 1353.656430 1 Acetyl Amidated 23 19.008264 370853312
15 15 [Glu]-[Leu]-[Ser] { [Lys]-[Val]-[Phel-[GIn] ) [Aspl-[GIn]-[Tyr]-[Gly] C61IHI1INI5020 1353.656480 1 Acetyl Amidated 23 19008264 370853312
16 16 [Glu]-[Leu]-[Ser] { [Lys]-[GIn]-[Phe]-[Val] ) [Asp]-[GIn]-[Tyr]-[Gly] C61IHILINIS020 1353.656480 1 Acetyl Amidated 23 19.008264 370853312
17 17 [Glu]-[Leu]-[Ser] { [Lys]-[Phe]-[Val]-[GIn] ) [Asp]-[GIn]-[Tyr]-[Gly] ~C6LHI1ML5020 1353656480 11 Acetyl Amidated 23 19.008264 370853312
18 15 [Glu]-[Leu]-[Ser] { [Lys]-[GIn]-[Val]-[Phe] ) [Asp]-[GIn]-[Tyr]-[Gly] CO1IHI1N15020 1353.656430 1 Acetyl Amidated 23 19.008264 370853312
19 19 [Glu]-[5er]-[Leu] { [Lys]-[Phe]-[GIn]-[Val] ) [Asp]-[GIn]-[Tyr]-[Gly] C6IHILINI5020 1353.656480 1 Acetyl Amidated 23 19008264 370853312
20 20 [Glu]-[5er]-[Leu] { [Lys]-[Phe]-[Val]-[GIn] ) [Asp]-[GIn]-[Tyr]-[Gly] C61IHILINIS020 1353.656480 1 Acetyl Amidated 23 19.008264 370853312

21 [Glu]-[Ser]-[Leu] { [Lys]-[GIn]-[Phe]-[Val] ) [Asp]-[GIn]-[Tyr]-[Gly] = C6LHI1ML5020 1353656480 11 Acetyl Amidated 23 19.008264 370853312

22 [Glu]-[Ser]-[Leu] { [Lys]-[GIn]-[Val]-[Phe] ) [Asp]-[GIn]-[Tyr]-[Gly] C61HI1WNL15020 1353.656480 1 Acetyl Amidated 23 19.008264 370853312
23 23 [Glu]-[5er]-[Leu] { [Lys]-[Val]-[Phe]-[GIn] ) [Asp]-[GIn]-[Tyr]-[Gly] C61IHILINI5020 1353.656480 1 Acetyl Amidated 23 19008264 370853312
24 24 [Glu]-[5er]-[Leu] { [Lys]-[Val]-[GIn]-[Phe] ) [Asp]-[GIn]-[Tyr]-[Gly] C61IHILNIS020 1353.656480 1 Acetyl Amidated 23 19.008264 370853312
25 25 [Glu]-[Leu]-[Ser] { [Leu]-[Lys]-[Phe] } [Asn]-[Asp]-[GIn]-[Tyr]-[Gly] C61HI1ML5020 1353656480 11 Acetyl Amidated 21 17.355372 359.764118

4 m | 3




Example 4b

Correct sequence “, ..,,[Glu]-[Ser]- [Leu]([Lys]-
[Asn]-[Phel-[lle])[ASPIIGIN]-[TyrI-[Gly]ymigotes”
was reported among 24 candidates with equal
score (23 matched peaks).

All 24 candidates have the same mask “, w[GlU]-
XXX ]-[xxx] ([Lys]-[xxx]-[xxx]-[xxx])[Asp]- [GIn] [Tyr]-
GlY] A migateq. —2 branching at [Lys]

t is not easy to predict the numbers of combined
blocks 2/4/1.

Acetyl, Amidated must be listed in a list of
modifications.




Tutorial 5: How to determine terminal
modifications ?

Open a file with modifications in “Tools ->
Modifications Editor”.

Remove unlikely modifications.

Configure settings and click “Search -> Run” in the
main menu.

Detected modifications are shown in an output
report.



Example 5

[ Modifications Edito

Name Summary Formula Moneisotopic Mass N-terminal C-terminal
1[0 Acetyl H2C20 42.010565 [l
2] Amidated HMO-1 -0.984016 ]
3[] Ethanclamine H5C2ZN 43042199 (]
4[] Formyl co 27994915 [

Cloze Add Row ] [R.emove Rows &l Load ] [Sa\re 'tutorialﬁ.tnf] [ Save As...




Example 5

Peaklist Application
Peptide Type: [Brand’1ed - ] Mode: [De Mova Search Engine hd ]
Peaklist File: Peaklists/dau_&677_recalibrated_10d. bt Sequence Database File: Select
Precursor mfz Ratio: 677.834350 = Maximum Mumber of Threads: 6 =
Precursor Ton Adduct: Score Type: [Number of matched peaks hd
Charge: 2 = Maximum Number of Candidate Peptides Reported: 1000 =
Precursor mfz Error Tolerance: 2.000 ppm = Peptide Sequence Tag: [5er]. *[Asp]-[GIn]
Fragment m/z Error Tolerance: 2.000 ppm & Fragment Ion Types in Theoretical Spectra: A =
Fragment m/z Error Tolerance for Deisotoping: 2,000 ppm — :1
Minimurm Threshold of Relative Intensity: 0.000 — Ay =
Minimum mjz Ratio: 150,000 % g,
Database of Building Blocks Efx
Building Blocks Database File: BrickDatabases,/20_amino_acids. txt C
Maximum Mumber of Combined Blacks {start): 2 = Ex
Maximum Mumber of Combined Blocks {middle): 4 = Crx v
Maximum Mumber of Combined Blocks {end): 1 — [ Select Al ] [ Clear all ] [ Reset
Maximum Cumulative Mass of Blocks: 0.000 = Remove Hits of Fragments without Hits of Parent Fragments:

il

N-fC-terminal Modifications File:

Modifications ftutorial 5. tet

Miscellaneous

Action with Blind Paths in De Movo Graph: [remove {speed up the search)

Cydlic M-terminus:

Cydic C-terminus:
Enable Scrambling:
Enable Similarity Search:

CK H Cancel H Apply

Searched Peptide Sequence

Sequence: Gl -[Ser]-Lew] \{Lys]-[asn] -Phe] -[Tie] W [Asp]-[ain] [Tyl L6ly]
MN-terminal Modification:  Acetyl
C-terminal Modification:  Amidated

Branch Medification:

Load ] [ Save "tutorialS,ini ] [ Save As..




Example 5

[E=EES)

Eile Search Tools View Help

EHO®X VA RDUT® 0= ¢ 90 0 o) (o)

*  ResultD Peptide Sequence Summary Formula Monoisotopic Mass  Number of Bricks| N-terminal Modification Branch Modification C-terminal Modificatiory Ma *
1 1 [Glu]-[Ser]-[Leu] { [Lys]-[Leu]-[Phe]-[Asn] ) [Asp]-[GIn]-[Tyr]-[Gly] CE1HIINISO20 1353556480 11 Acetyl Amidated 23 =
2 2 [Glu]-[Leu]-[Ser] ( [Lys]-[Leu]-[Phe]-[Asn] ) [Asp]-[GIn]-[Tyr]-[Gly] C61HIIN15020 1353656480 11 Acetyl Amidated bE]
3 3 [Glu]-[Ser]-[Leu] { [Lys]-[Phe]-[Leu]-[Asn] ) [Asp]-[GIn]-[Tyr]-[Gly] C61HIINIS020 1353656480 11 Acetyl Amidated 23
4 4 [Glu]-[Ser]-[Leu] ( [Lys]-[Phe]-[Asn]-[Leu] } [Asp]-[GIn]-[Tyr]-[Gly] C61HIINI5020 1353556480 11 Acetyl Amidated bE]
5 5 [Glu]-[Leu]-[Ser] ( [Lys]-[Phe]-[Leu]-[Asn] ) [Asp]-[GIn]-[Tyr]-[Gly] CE1HIIN15020 1353656480 11 Acetyl Amidated bE]
6 * 6 [Glu]-[Ser]-[Leu] { [Lys]-[Asn]-[Phel-[Leu] ) [Asp]-[GIn]-[Tyr]-[Gly] C61HIIN15020 1353656480 11 Acetyl Amidated 23
7 7 [Glu]-[Leu]-[Ser] { [Lys]-[Leu]-[Asn]-[Phe] } [Asp]-[GIn]-[Tyr]-[Gly] C61HIIN15020 1353556480 11 Acetyl Amidated bE]
8 8 [Glu]-[Ser]-[Leu] { [Lys]-[Leu]-[Asn]-[Phe] ) [Asp]-[GIn]-[Tyr]-[Gly] CE1HIIN15020 1353656480 11 Acetyl Amidated bE]
9 g [Glu]-[Ser]-[Leu] { [Lys]-[Asn]-[Leu]-[Phe] ) [Asp]-[GIn]-[Tyr]-[Gly] CE1HIINISO20 1353556480 11 Acetyl Amidated 23
10 10 [Glu]-[Leu]-[Ser] ( [Lys]-[Asn]-[Phe]-[Leu] ) [Asp]-[GIn]-[Tyr]-[Gly] C61HIIN15020 1353656480 11 Acetyl Amidated bE]
1 1 [Glu]-[Leu]-[Ser] { [Lys]-[Asn]-[Leu]-[Phe] ) [Asp]-[GIn]-[Tyr]-[Gly] C61HIINIS020 1353656480 11 Acetyl Amidated 23
12 12 [Glu]-[Leu]-[Ser] ( [Lys]-[Phe]-[Asn]-[Leu] } [Asp]-[GIn]-[Tyr]-[Gly] C61HIINI5020 1353556480 11 Acetyl Amidated bE]
12 13 [Glul-[Lew]-[Ser] { [Lys)-[Vall-[GIn]-[Phe] ) [Asp]-[GIn]-[Tyr]-[Gly] CELHOIN1S020 1353656480 11 Acetyl Amidated B

4| n

e ST

Removing edges forming paths which can be substituted by longer paths. .. ok
Edges removed: 508
Mumber of edges: 5717

Calculating the number of paths forming peptide sequence candidates... ok
Mumber of paths found: 2062

Comparing theoretical spectra of candidates with the peak list. ..

in, 38 sec). s

elapsed: 0 hre, 0




Tutorial 6: How to compare a
theoretical spectrum with a peaklist ?

e Select mode — Compare Peaklist with
Spectrum of Searched Sequence.

Application

Mode: |Cnmpare Peaklist with Spectrum of Searched Sequence - |

e Select a peptide type, peaklist file and
database of building blocks.

Peptide Type: |Bran|:hed b |

Peaklist File: PeakLists/dau_g677_recalibrated_10d. txt | Select |

Building Blocks Database File: BrickDatabases,20_amino_acids, txt | Select |



Tutorial 6: How to compare a
theoretical spectrum with a peaklist ?

* Define “N-/C-terminal Modifications File”.

M-fC-terminal Modifications File: Modifications facetyl_amidated. txt | Select |

* Define peptide sequence.

Searched Peptide Sequence

SeqUENCE; [Glu]-[5er]-[Leu] W[Lys] -[Asn]-[Phe]-[Te] Y [Asp] -[GIn]-[Tyr]-[Gly] Edit
M-terminal Modification:  Acetyl
C-terminal Modification:  Amidated

Branch Modification:

e Click “Search -> Run” in the main menu.



Example 6

Peaklist Application
Peptide Type: [Brand"led hd ] IMode: [Compare Peaklist with Spectrum of Searched Sequence - ] I
Peaklist File: PeakLists/dau_&77_recalibrated_10d.txt Select Sequence Database File: Select
Precursor m/z Ratio: 677.834350 = Maximum Mumber of Threads: i =
Precursor Ion Adduct: Score Type: Mumber of matched peaks -
Charge: 2 — Maximum Mumber of Candidate Peptides Reparted: 100 =
Precursor m/z Error Tolerance: 2.000 ppm — Peptide Sequence Tag:
Fragment m/z Error Tolerance: 2.000 ppm = Fragment Ion Types in Theoretical Spectra: A il
Fragment m/z Error Tolerance for Deisotoping:  2.000 ppm & f;(
Minimum Threshold of Relative Intensity: 0.000 = Arx =
Minimum m/z Ratio: 150,000 = g*
Database of Building Blocks gfx

I Building Blocks Database File: BrickDatabases20_amino_acids. txt C

_, *

Maximum Mumber of Combined Blocks (start): 2 = Ex
Maximum Mumber of Combined Blocks (middle): |4 2 Cx mic
Maximum Mumber of Combined Blocks (end): 1 s [ Select Al ] [ Clear all ] [ Reset
Maximum Cumulative Mass of Blocks: 0.000 z Remove Hits of Fragments without Hits of Parent Fragments:

Generate Permutations of Combined Blocks:
M-fC-terminal Modifications File: Madificationsfacetyl_amidated. txt Select

Miscellaneous Searched Peptide Sequence

Action with Blind Paths in De Nove Graph: |remove (speed up the search) v B [Gh]-[ser]-[Leu][Lys][Asn] -[Phe]-[Ile] VIAsp]-[Gr] LTyr]-Ghv]
Cydic N-terminus:

Cydic C-terminus: N-terminal Modification:  Acetyl

Enable Scrambling: C-terminal Modification:  Amidated

Enable Similarity Search: Branch Modification:

[ Ok ] [ Cancel ] [ Apply ] Load ] [ Save 'tutorials.ini' ] [ Save As...




Example 6

[E=EES)

Eile Search Tools View Help

EHO®X VA RDUT® 0= ¢ 90 0 (e (e ]

*  ResultID Peptide Sequence Summary Formula Meneisotopic Mass  Mumber of Bricks  N-terminal Medification  Branch Modification  C-terminal Modification Matched B

1 [Glu]-[Ser]-[Leu] ( [Lys]-[Asn]-[Phe]-[Leu] ) [Asp]-[GIn]-[Tyr]-[Gly] C61HE1N15020 1353656480 11 Acetyl Amidated

O =)
@ q \—‘ I—)‘ &k Q @k m m i View m/z {from - to):  0,000000 =1 1219373830 |[& Linearized sequence:

|Leu:‘ﬂ
[M=2H]2= x
o 559.321 r——J
C'_
[eee]
I___J
1+1_v4
1e2.va [2en]
- i |_g2z8B3
as7asy T -'E 23 Y88 1|83 1 B7,2.B7 1_B&,2 B8 1_Bl10,2_Bl0
151.168 980467 4100.524 1219974 T | | T ! | |
o i w0 [ e ey S e e ey e e e
1 [ [ [ [ [ [ [
0 1219.37 1 ¥10,4 ¥10 1 ¥8,4 Y& 1 ¥4,2 ¥4 1 ¥3,2 Y3 1 ¥2,2 ¥2
Leronym Peptide Name: * Linearized segquences: il
[Glu]-[Ser]-[Leu/Ile] { [Lvs]-[Asn]-[Bhe]-[Leu/Ile] } [Asp]-[Eln]-[Ivr]-[Ely] [ | 1~ [6lu]-[Ser]-[Lew/Ile] ( [Lysl-[Rsn]-[Phel-[Leu/Ile] ) [Rspl-[Gln]-[Tyr]-[Ely]
2 ~ [Leu/Ile]-[Phe]-[&sn] ( [Lys]-[Leu/Ile]-[Ser]-[Glu] ) [Asp]-[Gln]-[Tyr]-[6ly] i
Full Peptide Name: ~ [Gly]-[Tyr]-[Gln]-[Asp] { [Lys]-[Asn]-[Phe]-[Leu/Ile] )} [Leu/Ile]-[3er]-[Glu] =

~ [Blu]-[Ser]-[LeusIle] ({ [Lys]-[Zspl-[Gln]-[Tyr]-[Gly] )} [&sn]-[Fhe]-[LeusIle]
[Leu/Ile]-[Bhe]-[Asn] ({ [L¥s]-[RZspl-[Gln]-[Tyr]-[Gly] ) [Leu/Ile]-[Ser]-[Glu] i
~ [Gly]-[Tyr]-[Gln]l-[Asp] ({ [Lwys]-[Leu/Ile]-[Ser]-[Glu] )} [Asn]-[Fhe]-[Leu/Ile]

[Glutamic acid]-[Serine]-[Leucine/Iscleucine] { [Lysine]-[Asparagine]-[Phenylalanine]-

(=T
]

Unmatched Measured Peaks:
| LI 151.164460 151.166670 151.167900 151.302930 156.181670 168.114410 171.918850 205.90698(
1 Series of matched peaks:

Theoretical Peaks: = lBOOloOOD1101

o [ | 3 1.¥0111000101 -




Tutorial 7: How to search in a database
of MS/MS spectra ?

e Select mode — Compare Peaklist with
Database — MS/MS data.

Application

Mode: |Compare Peaklist with Database - M5/MS data ~ |

e Select a peptide type, peaklist file and
database of building blocks.

Peptide Type: |Bran|:hed b |

Peaklist File: PeakLists/dau_g677_recalibrated_10d. txt | Select |

Building Blocks Database File: BrickDatabases,20_amino_acids, txt | Select |



Tutorial 7: How to search in a database
of MS/MS spectra ?

* Define “N-/C-terminal Modifications File”.

M-fC-terminal Modifications File: Modifications/acetyl_amidated. txt Select

* Define database of peptide sequences.

Sequence Datsbase File: | FequenceDatabases/finhouse. txt Select

e Click “Search -> Run” in the main menu.



Example 7

_ Settings... EE .I
Peaklist ication
Peptide Type: [Branr.:hed - ] Compare Peaklist with Database - M3/MS data - ]
Peaklist File: Peaklists/dau_&677_recalibrated_10d. bt Select Sequence Database File: SequenceDatabases inhouse. txt Select
Precursor myz Ratio: 677.834850 = Maximum Number of Threads: 1 =
Precursor Ion Adduct: Score Type: Mumber of matched peaks - ]
Charge: 2 = Maximum Number of Candidate Peptides Reported: 100 =
Precursor m/z Error Tolerance: 2.000 ppm = Peptide Sequence Tag:
Fragment m/z Error Tolerance: 2.000 ppm < Fragment Ion Types in Theoretical Spectra: A =
Fragment m/z Error Tolerance for Deisotoping: 2,000 ppm — ::C
Minimum Threshold of Relative Intensity: 0.000 = Ax =
Minimum m,/z Ratio: 150.000 2 g*
Database of Building Blocks gfx
Building Blocks Database File: BrickDatabases/db287_v2. txt C
Maximum Mumber of Combined Blocks {start): 2 = Ex
Maximum Mumber of Combined Blocks {middle): |4 = Cx i
Maximum Mumber of Combined Blocks {end): 1 = [ Select Al ] [ Clear All ] [ Reset
Maximum Cumulative Mass of Blocks: 0.000 = Remove Hits of Fragments without Hits of Parent Fragments:

Generate Permutations of Combined Blocks:
M-fC-terminal Modifications File: Modificationsfacetyl_amidated. txt

Miscellaneous

Searched Peptide Sequence

Action with Blind Paths in De Move Graph:  |remove (speed up the search) B Sequence: [Glu]-[5er]-[Leul\(Lys]-[Asn]-Phe]-Tel U[Asp]-[Gin] TTyrl-[alv]
Cyulic N-terminus:

Cydic C-terminus: N-terminal Modification:  Acetyl

Enable Scrambling: C-terminal Modification:  Amidated

Enable Similarity Search: O Branch Modification:

[ CK ] [ Cancel ] [ Apply ] Load ] [ Save 'tutorialZ.ini' ] [ Save As...




Example 7

 Database of sequences.

| Sequence Database Edito [ = |

Type MName Summary Formula Monoisotopic Mass Sequence N-terminal Modification
1 @ beauverolide C2TH41M305 487.304621 [C8:0-Me(4)-0H(3)]-[Phe]-[Ala]-[Leu]
2 [@ cyclosporin A CE2HITINIIO12 1201841368 [NMe-Bmt]-[Abu]-[NMe-Gly]-[NMe-Leu]-[Val]-[NMe-Leu]-[Ala]-[Ala]-[NMe-Leu]- [NMe-Leu]-[NMe-Val]
3 @ dau 677 T2 CHIHI1M15020 1353656480 [Glu]-[Ser]-[Leu]\([Lys]-[Asn]-[Phe]-[lle]\)[Asp]-[GIn]-[Tyr]-[Gly] Acetyl
4 @ gramicidin C COTH13ZN19018  1858.054549 [Val]-[Gly]-[Ala]-[Leu]-[Ala]-[Val]-[Val]-[Val]-[ Trp]-[Leu]-[Tyr]-[Leu]-[Trp]-[Leu]-[Trp] Formyl
s [ linearized pseudacyclin A C39HE63MNTO8 757473812 [Pro]-[Tle]-[le]\([Crn]-[MAc-Tle]\) [Phe]
6 [0 pseudacyclin A C38HE1MTO7 739.463247 [Phe]-[Pro]-[lle]-[Tle]-[Orn]-[NAc-Tle]
7 @ pseudacyclin A C38HE1MTO7 739463247 [Phe]-[Pro]-[lle]-[lle]\([Orm]-[NAc-Tle]\)
g @ pyoverdin Pa A C55H83M17022 1333.589857 [Fo-OH-Orm]-[Thr]-[Thr]\([Lys]-[Fo-OH-Orn]-[Ser]-[Arg]-[Ser]-[ChrPaA]-[Suc]\)
9 [@ roseotoxin A C31H53M507 607.394499 [C5:0-Me(4)-0H(2)]-[3Me-Pro]-[lle]-[NMe-Val]-[NMe-Ala]-[bAla]
10 [ substance P C63HIBMIBO135  1346.728146 [L-Arg]-[Pro]-[Lys]-[Pro]-[GIn]-[GIn]-[Phe]-[Phe]-[Gly]-[Leu]- [Met]
1nH surfactin C C53HI3MTO13 1035.683136 [C14:0-Me(13)-0H(3)]-[Glu]-[Leu]-[Leu]-[Val]-[Asp]-[Leu]-[Leu]
120 valinomycin C54H30ME018 1110631160 [Val]-[Lac]-[Val]-[Hiv]-[Val]-[Lac]-[Val]-[Hiv]-[Val]-[Lac]-[Val]-[Hiv]
< I ;

Add Row ] [Remove Rows ] Load ] [Sa\re 'inhouse.txt’] [ Save As...




Example 7

 Output.

(@ CycloBranc

File 5Search Tools View Help

CHU@X VAL RUT® 0= 090 O (o) (e

Mumber of Bricks  M-terminal Maodification Branch Modification C-terminal Modification Matched Peaks

*  ResultID  Mame Peptide Sequence Summary Formula Maonoisotopic Mass

1% 1 dau 677 T2 [Glu]-[Ser]-[Leu] ( [Lys]-[Asn]-[Phe]-[Leu] ) [Asp]-[GIn]-[Tyr]-[Gly] CEIHOINISO20  1353.656480 1 Acetyl Amidated 15

n

4|

1169.318740 2.944358
1219.373830 2.924504
Total peaks: 122

Removed isotopes:
1118.556370

Number of candidates found: 1
Comparing theoretical spectra of candidates with the peak list...
ok

CydoBranch successfully finished at 11:09:47 (time elapsed: 0 hrs, 0 min, 0 sec). |j




Tutorial 8: How to search MS spectrum
against a database of compounds ?

e Select mode — Compare Peaklist with
Database — MS data.

Application

Mode: |Cnmpare Peaklist with Database - M5 data w2 |

e Select a peaklist file and database of
compounds.

Peaklist File: PeaklLists/ms/peptides_test. tut Select

Sequence Database File: pequenceDatabases/inhouse. txt Select




Tutorial 8: How to search MS spectrum
against a database of compounds ?

e Set a maximum charge of ions.

Charge: 2

e Select types of ions to be detected.

Fragment Ion Types in Theoretical Spectra: [M+H]+
M+ Ma]+
[M+K]+
[M-H]-
[3M+2Fe-5H]+
[2M+Fe-2H]+
[3M+Fe-2H]+
[M+Fe-2H]+
[3M+2Fe-6H+Mal+
[2M+Fe-3H+Ma]+
[3M+Fe-3H+Ma]+
[M+Fe-3H+Ma]+

| Select Al || Clear All || Reset |

e Click “Search -> Run” in the main menu.



Example 8

Application

Mode:

Sequence Database File:

[Compare Peaklist with Database - M5 data

SequenceDatabases finhouse. et

Peaklist
Peptide Type: Cydic -
Peaklist File: Peaklists/ms/peptides_test, txt Select
Precursor mfz Ratio: 0.000000 2
Precursor Ton Adduct:
Charge: 2 =
Precursor mfz Error Tolerance: 1.000 ppm =
Fragment m/z Error Tolerance: 1.000 ppm =
Fragment m/z Error Tolerance for Deisotoping: 1,000 ppm =
Minimum Threshold of Relative Intensity: 0.000 —
Minimum m;z Ratio: 150.000 =
Database of Building Blocks
Building Blocks Database File: Select
Maximum Mumber of Combined Blacks (start): i =
Maximum Mumber of Combined Blocks {middle): | 1 =
Maximum Mumber of Combined Blocks {end): 1 =
Maximum Cumulative Mass of Blocks: 0.000 .
Generate Permutations of Combined Blocks:
M-fC-terminal Modifications File: Select
Miscellaneous

-

Action with Blind Paths in De Movo Graph:
Cydic M-terminus:

Cydic C-terminus:

Enable Scrambling:

Enable Similarity Search:

CK ]’ Cancel H Apply

remove (speed up the search)

Maximum Mumber of Threads:

Score Type:

Maximum Mumber of Candidate Peptides Reported:

Peptide Sequence Tag:

1
Mumber of b-ions

1000

Fragment Ion Types in Theoretical Spectra:

[M+H]+
[M+Ma]+
[M+K]+

[M-H]-
[3M+2Fe-5H]+
[2M+Fe-2H]+
[3M+Fe-2H]+
[M+Fe-2H]+
[3M+2Fe-6H+Na]+
[2M+Fe-3H+MNa]+
[2M+Fe-3H+MNa]+
[M+Fe-3H+Ma]+

»

m

[ Select Al H Clear All H Reset

Remove Hits of Fragments without Hits of Parent Fragments:

Searched Peptide Sequence
Sequence:

N-terminal Modification:
C-terminal Modification:

Branch Modification:

Edit

Load ] ’ Save "tutoriald.ini ] [ Save As..




Example 8

e Database of compounds/sequences.

I Sequence Database Edito ILE|_ |

Type MName Summary Formula Monoisotopic Mass Sequence N-terminal Modification
I beauverolide C2TH41M305 487304621 [C8:0-Me(4)-OH(3)]-[Phe]-[Ala]-[Leu]
2 [@ cyclosporin A C62H111M11012  1201.541368 [NMe-Brmt]-[Abu]-[MMe-Gly]-[NMe-Leu]-[Val]-[NMe-Leu]-[Ala]-[Ala]-[NMe-Leu]-[NMe-Leu]-[NMe-Val]
3 [ dau 677 T2 C61HILM15020 1353.656480 [Glu]-[Ser]-[Leu]\([Lys]-[Asn]-[Phe]-[Tle]\)[Asp]-[GIn]-[Tyr]-[Gly] Acetyl
4 [ gramicidin C COTH139M19018  1858.054549 [Val]-[Gly]-[Ala]-[Leu]-[Ala]-[Val]-[Val]-[Val]-[ Trp]-[Leu]-[Tyr]-[Leul-[ Trp]-[Leu]-[Trp] Formyl
s [ linearized pseudacyclin A C39HE63MNTO8 757473812 [Pro]-[Tle]-[le]\([Crn]-[MAc-Tle]\) [Phe]
6 [ pseudacyclin A C39HE1MNTOT7 739463247 [Phe]-[Pro]-[lle]-[lle]-[Orn]-[MAc-Tie]
7 3 pseudacyclin A C39HE1MNTOT7 739.463247 [Phe]-[Pro]-[lle]-[lle]\([Orm]-[NAc-Tle]\)
g O pyoverdin Pa A C55HE3M17022 1333.580857 [Fo-OH-Orn]-[Thr]-[Thr]\({[Lys]-[Fe-OH-0rn]-[Ser]-[Arg]-[Ser]-[ChrPaA]-[Suc]\)
9 @ roseotoxin A C31H53M507 607.394499 [C5:0-Me(4)-OH(2)]-[3Me-Pro]-[Tle]-[NMe-Val]-[MMe-Ala]-[bAla]
10 [ substance P CHIHOEMIBO13S  1346.728146 [L-Arg]-[Pre]-[Lys]-[Pre]-[GIn]-[GIn]-[Phe]-[Phe]-[Gly]-[Leu]-[Met]
1 @ surfactin C C53HI3MTO13 1035.683136 [C14:0-Me(13)-0H(3)]-[Glu]-[Leu]-[Leu]-[Val]-[Asp]-[Leu]-[Leu]
12 [ valinomycin C54H30ME018 1110631160 [Val]-[Lac]-[Val]-[Hiv]-[Val]-[Lac]-[Val]-[Hiv]-[Val]-[Lac]-[Val]-[Hiv]
< I ¢
Add Row ] [Remove Rows ] Load ] [Sa\re 'inhouse.txt’] [ Save As...




Example 8

e CyciaBranch [EESFERS)

Eile Search Tools View Help

DE&.‘@* w&f *uv‘} @ﬁ [ @ ™ Filter Clear

*  ResultID Matched Peaks Ratio of Matched Peaks [3:]  Sum of Relative Intensities

1 12 75000000 392.296376

I Qe aaamp,

View m/z {from - to):  0,000000 1 1859.061825 &

[M=H] 1+ valinomycin {C54HIONE018)

8_ 211,838 1111838
[M=H] 1+ cyclosporin A (CE2ZHT11N11012)
— 1202.84% 1702.849
1809.062
- | I |‘ ||
0 1859.08
Unmatched Measured Peaks: il
699.816795 211.638437 1702.848645 1809.0681825
Theoretical Peaks: =
[M+H] 2+ beauverclide I (C27H41N305): 244.659587
[M+Na] 2+ beauverclide T (C27H41N305): 255.650560
[M+H] 2+ rosectoxin B (C31HS53N50T): 304.704528
[M+Na] 2+ rosecotoxin B (C31HS53NS07): 315.695499
[M+H] 2+ paeudacyclin & (C39H&INTOT): 370.738900
[M+H] 2+ pseudacyclin & (C39H&INTOT): 370.738900
[M+H] 2+ linearized pseudacyclin A (C39HE3NT0S8): 379.744182
[M+Na] 2+ pseudacyclin B (C39HEINTOT7): 381.729873
[M+Na] 2+ pseudacyclin B (C39HEINTOT7): 381.729873
[M+Na] 2+ linearized pseudacyclin & {C39H&3NT08): 390.735155
[M+H] 1+ beauverclide I (C27H41N305): 488.3118%98, measured mass 48E8.311900 matched with 0.004317 ppm error
[M+Ha] 1+ beauverclide T (C27H41N305): 510.293843
[M+H] 2+ gurfactin € (C53H93NTO13): 518.848845
[M+Na] 2+ gurfactin C (C53H93N7013): 529.839817 -




Tutorial 9: Draw Peptide Tool

Draw Peptide _IE I
Peptide Type: [Linear A ]

Sequence: [Ala]-[Leu]-[Tyr]-[Lys]-[GIn] correct Copy to Clipboard
Define Blocks Separately:

Ak

Number of Blocks at Backbone: 5
Number of Blocks at Branch: 1

Branch Connection Block Mo.: 1

Backbone Blocks: Ala Leu Tyr Lys Gin|

Branch Blocks:




Tutorial 9: Draw Peptide Tool

Draw Peptide _IE I
Peptide Type: [Cydic A ]

Sequence: [Ala]-[Leu]-[Tyr]-[Lys]-[GIn] correct Copy to Clipboard
Define Blocks Separately:

Ak

Number of Blocks at Backbone: 5
Number of Blocks at Branch: 1
Branch Connection Block Mo.: 1

Backbone Blocks: Ala Leu Tyr Lys Gin

| Gln
Lya
Tyz |

ala |
Leu

Branch Blocks:




Tutorial 9: Draw Peptide Tool

. Draw Peptide _IE I
Peptide Type: [Branched A ]
Sequence: [Ala]-[Leu]-[Tyr] \([Ly=s]-[He] -[Lys] -Met] Y[GEIn] correct Copy to Clipboard
Define Blocks Separately:

Ak

Number of Blocks at Backbone: 5

e

Number of Blocks at Branch: 3

B3

Branch Connection Block Mo.: 4

Backbone Blocks: Ala Leu Tyr Lys Gin

Branch Blocks: Ile Lys Met|




Tutorial

[ ¢ Draw Peptide
Peptide Type: [Branch-qfdic A ]
Sequence: [Ala]-[Leu] Y([Tyr]-[De] -[Lys] -Met] Y [Lys]-[GIn]
Define Blocks Separately:

Ak

Number of Blocks at Backbone: 5

B3

Number of Blocks at Branch: 3

B3

Branch Connection Block Mo.: 3
Backbone Blocks: Ala Leu Tyr

Branch Blocks: Ile Lys

correct

Lys

Met

9: Draw

Peptide Tool

Copy to Clipboard E]

Copy to Clipboard

Set as Searched Sequence
Set as Sequence Tag

Insert into Sequence Database

Gln




Tutorial 10: Identification of Branch-Cyclic
Peptide with a Long-sized Branch

e 3 ways of identification may be used for
branch-cyclic peptides
— short-sized branch (1-3 building blocks) = cyclic mode
— long-sized branch (= 5 building blocks) = linear mode
— medium-sized branch = branch-cyclic mode



Tutorial 10: Identification of Branch-Cyclic
Peptide with a Long-sized Branch

: BTN
e Tolaasin B I —
. o ]

e |linear mode ]
— simple & fast identification ——
L__ow |

of the branch —

. = ]

e branch-cyclic mode = -
[ oem ]

— more peaks are matched / = \

The spectrum of Tolaasin B is available at http://gnps.ucsd.edu/. c—



Example 10a

e Comparison of experimental spectrum of
Tolaasin B with theoretical spectrum in linear
mode

e Select peptide type — linear

Peptide Type: | Linear

* Enable cyclic C-terminus

—i.e., mass of H,0 is subtracted when C-terminal
fragment ions are generated

— mass of b-ion is equal to mass of (y-H,0)-ion

Cydic C-terminus:



Example 10a

* Enter peptide sequence in “linear” format

— “linear” format

e the branch is red

e [C8:0-OH(3)]-[dhAbu]-[D-Pro]-[D-Ser]-[D-Leu]-[D-Val]-
D-Ser]-[D-Leu]-[D-Val]-[Val]-[D-GIn]-[Leu]-[D-Val]-
‘dhAbu]-[D-aThr]-[Lys]-[D-Dab]-[D-Hse]-[Val]

Sequence: [C8:0-OH(3)]-[dhAbu]-[D-Pra]-[D-5er]-[D-Lew] -[D-Val]-[D-Ser] -[D-L ew] -[D-Val]-[Val]-[D~Glr] -[Leu] -[D-Val]-[dhAbu][D-aThr] -[Lys] -[D-Dab] -[D-Hse] -[Val]

— “branch-cyclic” format

e [Val]-[D-Hse]-[D-Dab]-[Lys]\([D-aThr]-[dhAbu]-[D-Val]-
[Leu]-[D-GIn]-[Val]-[D-Val]-[D-Leu]-[D-Ser]-[D-Val]-[D-
Leu]-[D-Ser]-[D-Pro]-[dhAbu]-[C8:0-OH(3)]\)

Sequence: [Val] -[D-Hse] -[D-Dab] -[Lys] \([D-2Thr] -[dhAbu] -[D-Vall -[Leu] -[D~Gin] -[Val] -[D-Val]-[0Lew] -[D-Ser] -[DVal] -[D-Lew]-[D-Ser]-[D-Pro] -[dhabu] -[C8:0-OH(3)] )



Example 10a

Peaklist Application

Peptide Type: [Linear - ] Mode: [Compare Peaklist with Spectrum of Searched Sequence - ]
Peaklist File: Peaklists tutorial 10_tolaasinE_gnps.mgf Select Sequence Database File: Select
Precursor mfz Ratio: 987.105901 = Maximum Number of Threads: 1 s
Precursor Ion Adduct: Score Type: Mumber of matched peaks -
Charge: 2 = Maximum Mumber of Candidate Peptides Reported: 100 =
Precursor mfz Error Tolerance: 1.000 ppm = Peptide Sequence Tag:

Fragment mfz Error Tolerance: 11.000 ppm - Fragment Ion Types in Theoretical Spectra: A =
Fragment m/z Error Tolerance for Deisotoping: 0,000 ppm — i;

Minimum Threshold of Relative Intensity: 1.000 — Ay =
Minimum m/z Ratio: 150.000 £ g*

Database of Building Blocks gfx

Building Blocks Database File: BrickDatabases/db237_vZ.txt C

Maximum Mumber of Combined Blocks (start): i = Ex

Maximum Mumber of Combined Blocks {middle): | 1 = Cx 7
Maximum Mumber of Combined Blocks {end): 1 = [ Select Al ] [ Clear All ] [ Reset

Maximum Cumulative Mass of Blocks: 0.000 . Remove Hits of Fragments without Hits of Parent Fragments:

Generate Permutations of Combined Blocks:

N-fC-terminal Modifications File:

Miscellaneous Searched Peptide Seguence

Action with Blind Paths in De Nove Graph:  |connect (allow detection of sequence tags) s I P W]-D-Val]-[Val]-[D-Gln] -[Lew]-[D-Val]-[dhAbu] -[D-aThr]-[Lys]-[D-Dab]-[D-Hse] -Tval] Edit
Cydic M-terminus: |l

— —tarmi iRcation:
i Cotormine: I M-terminal Modification:
Enable Sorambing: C-terminal Modification:
Enable Similarity Search: Branch Madification:

[ oK ] ’ Cancel ] ’ Apply ] Load ] [ Save 'tutorial 10a.ini ] [ Save As...




Example 10a

* 9 b-ions found + 11 (y-H,0)-ions foun

[ Theoretical Spectrum No. 1

PQées Q& N

View m/z (from - to):  0.000000 T 1464913574 |

Acronym Peptide Name: |5
[CE:0-0H{3)/Ch:0-Me(2.2)-0H (3} /CT:0-Me [2)-0H(3)]-[dhAbu/Hsel/NMe-Dha/0H-Pyr] - [Fro/D-Pre B
Sl (Y

I

Full Peptide Name:
[3-hydroxy-cctancic acid/2.2-dimethyl-3-hydroxyhexanoic acid/3-hydroxy-2-methyl-heptant

Unmatched Measured Peaks:
157.094620 167.079361 185.091003 197.122101 201.118805 208.131638 213.162216 227.14884!

Theoretical Peaks:

2+ Yl: [Val/D-Val/Ival/D-Ival/Nva/D-Nva/Mab/NdMe-RAla/C5:0-NH2({3)] 50.541483

2+ Bl: [CB:0-0H(3)/CE:0-Me(2.2)-CH(3)/CT:0-Me(2)-CH(3)] 72.056966

1+ ¥1: [Val/D-Val/Ival/D-Ival/Nva/D-Nva/Mab/NdMe-Ala/C5:0-NH2{3)] 100.075690

2+ Y2: [Val/D-Val/Ival/D-Ival/Nva/D-Nva/Mab/NdMe-Ala/C5:0-NH2({3)]-[Thr/D-Thr/aThr/D-aTlt
2+ B2: [CB:0-0H(3)/CE:0-Me(2.2)-0H(3)/CT7:0-Me(2) -0H(3) |- [dhibu/Hsel /NMe-Dha,/0H-Pyr] 11:
1+ Bl: [CB:0-OH(3)/CE:0-Me(2.2)-0H(3)/CT:0-Me(2)-0H(3)] 143.106656

2+ ¥3: [Val/D-Val/Iwval/D-Ival/Nva/D-Nva/Mab/NdMe-Rla/C5:0-NH2{3)]-[Thr/D-Thr/aThr/D-aTt
2+ B3: [CB:0-0H(3)/CE:0-Me(2.2)-0H(3)/CT7:0-Me(2) -0H(3) |- [dhibu/Hael /NMe-Dha,/0H-Byr]-[F1
1+ ¥2: [Val/D-Val/Ival/D-Ival/Nva/D-Nva/Mab/NdMe-A1asC5:0-NH2(3)]-[Thr/D-Thr/aThr/D-aTlt _

q G




Sequence

Example 10b

Comparison of experimental spectrum of
Tolaasin B with theoretical spectrum in
branch-cyclic mode

Select peptide type — branch-cyclic

Peptide Type: | Branch-cydic - |

Enter peptide sequence in “branch-cyclic”
format

[val] -[D-Hse]-[D-Dab] -[Lys] \{[D-aThr] -[dhabu] -[D-val] -[Leu] - [D-GIn] - [val] -[D-val] -[D-Leu] - [D-Ser ] -[D-Val] - [D-Leu] -[D-Ser] -[D-Pro] - [dhabu] -[C8:0-0H(3)] ) | Edit



Example 10b

Peaklist Application

Peptide Type: [Branch—cydic - ] Mode: [Compare Peaklist with Spectrum of Searched Sequence - ]
Peaklist File: Peaklists tutorial 10_tolaasing_gnps.maf Select Sequence Database File: Select
Precursor m/fz Ratio: 987.105901 = Maximum Mumber of Threads: 1 s
Precursor Ton Adduct: Score Type: Mumber of matched peaks -
Charge: 2 = Maximum Mumber of Candidate Peptides Reparted: 100 =
Precursor m/z Error Tolerance: 1.000 ppm = Peptide Sequence Tag:

Fragment m/z Error Tolerance: 11.000 ppm - Fragment Ion Types in Theoretical Spectra: A o
Fragment m/z Error Tolerance for Deisotoping: 0,000 ppm — :;

Minimum Threshold of Relative Intensity: 1.000 — Ay =
Minimum m,/z Ratio: 150.000 2 g,

Database of Building Blocks gfx

Building Blocks Database File: BrickDatabases/db287_v2. txt C

Maximum Mumber of Combined Blocks {start): i = Ex

Maximum Mumber of Combined Blocks (middle): | 1 = Cx i
Maximum Mumber of Combined Blocks (end): 1 = [ Select Al ] [ Clear All ] [ Reset

Maximum Cumulative Mass of Blocks: 0.000 . Remove Hits of Fragments without Hits of Parent Fragments:

Generate Permutations of Combined Blocks:

M-fC-terminal Modifications File:

Miscellaneous

Searched Peptide Sequence
Action with Blind Paths in De Move Graph: | connect (allow detection of sequence tags) B I Parre l]-[D-Val]-[DL ew] -[D-Ser] -ID-Val] -[DLew] -[D-Ser] -ID-Pro]-[dhAbu] [C8:0-CH(Z ) Edit

Cydic N-terminus: : : .
Cydic C-terminus: N-terminal Modification:

Enable Scrambling: C-terminal Modification:

Enable Similarity Search: Branch Modification:

[ CK J [ Cancel ] ’ Apply ] Load ] ’ Save 'tutorial 10b.ini' ] ’ Save As...




Example 10a + 10b

File Search Tools View Help

AR VAL R TS O

*  ResultID Peptide Sequence Summary Formula Monaisotopic Mass Number of Bricks  N-terminal Modification C-terminal Modification Matched Peaks  Ratio of Matched Peaks [%]  Sum of Relative Intensities BV

1 SN [C8:0-0H(3)]-[dhAbu]-[Pre]-[Ser]-[Leu]-[Val]-[Ser]-[Leu]-[Val]-[Val]- [GIn]-[Leu]-[Val]- [dhAbu]-[Thr]-[Lys]-[Dab]-[Thr]-[Val] C93H163N21026 1990207815 19 2 11111111 188.291934 Gt

1165, 432877
1278,812988 1,241976
1351.827393 1.618755
1365.858032 2.344404
1366.854736 1,325705
1454.913574 2.079263
Total peaks: 207

Comparing theoretical spectra of candidates with the peak list...
ok

CydloBranch successfully finished at 11:25: 14 (time elapsed: 0 hrs, 0 min, 0 sec).

e — - e [ S]]

©8 CycloBranch

File  Search TJools View Help l
- ‘ = (
EHU®X VAL RLUTS O v VG
*  Result ID Peptide Sequence Summary Formula  Monoisotopic Mass  Number of Bricks  Branch Modification Matched Peaks  Ratio of Matched Peaks [%]  Sum of Relative Intensities B ¥
1= [Vall-[Thr]-[Dab]-[Lys] { [Thr]-[dhAbu]-[Val]-[Leu]-[GIn]-[Val]-[Val]-[Leu]-[Ser]-[Val]-[Leu]-[Ser]-[Pro]-[dhAbu]-[C8:0-0H(3)] ) C93HI61IM21025 1972187250 19 25 12077295 191110801 2 1

1155.736938 3.432877
1278.812988 1.241976
1351.827393 1.618755
1355.858032 2.344404
1366.854736 1.325705
1464.913574 2.079263
Total peaks: 207

Comparing theoretical spectra of candidates with the peak list...
ok

CydoBranch successfully finished at 11:22:06 {time elapsed: 0 hrs, 0 min, 0 sec).




Example 10a + 10b

e Comparison in linear mode
— 9 b-ions found
— 11 (y-H,0)-ions found = 11 b-ions found
— 20 b-ions found in total

e Comparison in branch-cyclic mode
— 21 b-ions found

— 1 y-ion found

e false hit (branch is N-terminated, y-ions cannot be
found)



Example 10c

e Detection of peptide sequence tag from the
branch in linear mode

Peaklist Application

IPeptide Type: [Linear - ] I Mode: De Novo Search Engine hd ]
Peaklist File: PeakLists ftutorial 10_tolaasinE_gnps.mgf Select Sequence Database File: Select
Precursor m/z Ratio: 987.105901 = Maximum Mumber of Threads: 1 =
Precursor Ton Adduct: Score Type: Mumber of matched peaks hd ]
Charge: 2 = Maximum Mumber of Candidate Peptides Reported: 100 =
Precursor m/z Error Tolerance: 10.000 ppm = Peptide Sequence Tag:

Fragment m/z Error Tolerance: 15.000 ppm = Fragment Ion Types in Theoretical Spectra: A s
Fragment mz Error Tolerance for Deisotoping:  15.000 ppm = i;
I Minimum Threshold of Relative Intensity: 2,500 = I Ax E
Minimum mjz Ratio: 150.000 = g*

Database of Building Blocks g}:x

Building Blocks Database File: BrickDatabases/gnps/gnps40. txt C

*

Maximum Mumber of Combined Blocks (start): 1 = Ex

Maximum Mumber of Combined Blocks (middle): 1 = Cx kv
Maximum Mumber of Combined Blocks (end): 1 = [ Select all ] [ Clear all ] [ Reset

Maximum Cumulative Mass of Blocks: = Remove Hits of Fragments without Hits of Parent Fragments:

Generate Permutations of Combined Blocks:

N-/C-terminal Modifications File:

Miscelaneous Searched Peptide Sequence
IAcﬁon with Blind Paths in De Novo Graph: honnect (allow detection of sequence tags) n ] I Sequence: [D-Pro]-[D-5er]-[D-Leu]-[D-Vall-[D-5er]-[D-Leui]-[D-Val] [val]

Cydlic N-terminus: D _ o
m F | N-terminal Modification:

Enable Scrambling: C-terminal Modification:
Enable Similarity Search:

Branch Modification:

[ OK J [ Cancel ] [ Apply ] Load ] [ Save 'tutorial 10c.ini' ] [ Save As...




Example 10c

e Sequence tag was found [D-Pro]-[D-Ser]-[D-
Leu]-[D-Val]-[D-Ser]-[D-Leu]-[D-Val]-[Val]

FEile

Search  Tools

& CycloBranch

View Help

EH®X VAL RUTS O[O v 0O

= (o) (o ]

10

11

12

12

14

15

*

*  ResultID

1

2

10

11

12

13

14

15

Peptide Sequence
[225.134310]-[Pro]-[Ser]-[Leu]-[Val]-[Ser]-[Leu]-[Val]-[Val]-[952.559933]

[952.558933]-[Val]-[Val]-[Leu]-[Ser]-[Val]-[Leu]-[5er]-[Pro]-[225.134310]
[184.083727]-[Leu]-[Val]-[dhAbu]-[C8:0-OH(3)]-[5er]-[Leu]-[Val]-[Val]-[952.558933]
[225134310]-[Pro]-[NMe-Phe]-[Leu]-[Val]-[Pro]-[Lys]-[Val]-[352.559933]
[952.558933]-[Val]-[Lys]-[Pro]-[Val]-[Leu]-[NMe-Phe]-[Pro]-[225.134310]
[952.558933]-[Val]-[Val]-[Leu]-[Ser]-[C8:0-OH(3)]-[dhAbu] - [Val]- [Leu] - [184.083727]
[952.558933]-[Val]-[Val]-[Leu]-[Ser]-[C8:0-OH(3)]-[dhAbu]-[Val]-[297.165819]
[225134310]-[Pro]-[5er]-[Leu]-[Val]-[Ser]-[Leu]-[C12:0-OH(3)]-[952.559933]
[368.234148]-[Ala]-[dhAbu]-[Val]-[Ser]-[Leu]-[Val]-[Val]-[952.559833]
[225134310]-[Pro]-[5er]-[Leu]-[Val]-[Ser]-[Leu]-[Val]-[1051 636838]

[952.559933]-[Val]-[Val]-[Leu]-[Ser]-[Val]-[ C&:0-OH(3)]-[Thr]-[279.158617]

[225134310]-[Pra]-[NMe-Phe]-[Leu]-[Val]-[Val]-[Ac-OH-Om]-[NMe-Ala]-[Leu]-[807 467 587]

[225134310]-[Pro]-[NMe-Phe]-[Bmt]-[Brmt]-[Val]-[Val]-[952.558933]
[299.185412]-[Val]-[Pro]-[Thr]-[Val]-[Pra]-[Lys]-[Val]-[952,.559933]

[299.185412]-[Pro]-[dhAbu]-[C8:0-OH(3)]-[Ser]- [Leu]-[Val]-[Val]-[952.559933]

Summary Formula

C38HB8MBO11 (partial) 812.500755
C38HBBME011 (partial) 812.500755
C42HT5MT 011 (partial) 853.552456
C42HBBMEOS (partial) 812.516011
C42HBBMEOS (partial) 812.516011
C42HT5MT 011 (partial) 853.552456
C36HB4ME010 (partial) 740.468392
C40HT2MB011 (partial) 812.525907
C31H55M709 (partial)  669.406126
C33H58MT 010 (partial) 713.432341
C36HE6MN6011 (partial) 758478957
CABHTINIOL1 (partial) 957589004
CA3HEENG0D (partial) 812.504778
C35HG2NB0Y (partial) 738463976

C36H62MB010 (partial) 738.452742

Monoisotopic Mass  Matched Peaks

13

13

12

12

12

12

1

1

1

1

11

11

11

11

1

<

I

Sum of Relative Intensities

164.401340

164.401340

164052470

157186715

157186715

164052470

157.563494

154605080

141110801

154353893

162.168574

T1.560145

142673737

135193972

143594753

B

w

[r=}

m

Calculating the number of paths forming peptide sequence candidates... ok
Mumber of paths found: 1136

Comparing theoretical spectra of candidates with the peak list...
00 . ok

CydoBranch successfully finished at 09:02:50 (time elapsed: 0 hrs, 0 min, 18 sec).




Tutorial 11: Identification of Peptide Family
using Similarity Search

e Suitable when a searched peptide is not
included in a sequence database but its
analogue is included (i.e., one or more
building blocks are different)



Tutorial 11: Identification of Peptide Family
using Similarity Search

* Define peptide type and peaklist file

Peptide Type:  |Linear v|

Peakiist File: PeakListsfgramiciding_recalibrated. txt | Select |

e Select a database of building blocks

Building Blodks Database File: BrickDatabases/db29 1. txt | Select |

e Select N-/C-terminal Modifications File

M-/C-terminal Modifications File: Maodifications fmorine-terminal-blocks. twt | Select |

* Enable Similarity Search

— this option disables filtering of peptide sequence
candidates by precursor mass

Enable Similarity Search:



Tutorial 11: Identification of Peptide Family
using Similarity Search

e Select mode — Compare Peaklist with
Database — MS/MS data

Mode; |Cumpare Peaklist with Database - M5/MS data

e Select a database of sequences

Seqguence Database File: Sequencelatabases/norine-07-2013-inear. tut Select



Tutorial 11: Identification of Peptide Family
using Similarity Search

Peaklist Application
Peptide Type: [Linear - ] Mode: [Compare Peaklist with Database - M5/M5 data - ]
Peaklist File: PeakLists/gramiciding_recalibrated. txt Select Sequence Database File: SequenceDatabases fnorine-07-2013Hinear. b Select
Precursor myz Ratio: 1859.061825 = Maximum Mumber of Threads: 1 =
Precursor Ton Adduct: Score Type: MNumber of matched peaks hd ]
Charge: 1 = Maximum Mumber of Candidate Peptides Reported: 100 =
Precursor myz Error Tolerance: 1.000 ppm = Peptide Sequence Tag:
Fragment myz Error Tolerance: 1.000 ppm - Fragment Ion Types in Theoretical Spectra: A =
Fragment myz Error Tolerance for Deisotoping: 1,000 ppm — i:
Minimum Threshold of Relative Intensity: 0.000 — Ay =
Minimum m/z Ratio: 150.000 2 g*
Database of Building Blocks gfx
Building Blocks Database File: BrickDatabases/db291. txt I C
Maximum Number of Combined Blocks (start): 3 : Ex
Maximum Number of Combined Blocks (middle): | 1 Cx s
Maximurm MNumber of Combined Blocks (end): 5 - [ Select all ] [ Clear all ] [ Reset
Maximum Cumulative Mass of Blocks: 0.000 - Remove Hits of Fragments without Hits of Parent Fragments:
Generate Permutations of Combined Blocks:

I M-fC-terminal Modifications File: Modifications fnorine-terminal-blocks. txt l Select II

Miscellaneous Searched Peptide Sequence

Action with Blind Paths in De Novo Graph: |remove (speed up the search)

Cydlic N-terminus: 0
&l M-terminal Modification:

Sequence:

Cydic C-terminus:

C-terminal Modification:

|

Branch Modification:

] [ Apply ] Load ] ’ Save "tutorial 1 1.ini' ] ’ Save As...




Tutorial 11: Identification of Peptide Family
using Similarity Search

 Gramicidin C and 2 other analogs were found

File Search Tools View Help

bHI®X VA RUT® O[] v 0O O [rer ] [ |

*  ResultID Mame Peptide Sequence Summary Formula Monoisotopic Mass  Matched Peaks  *
1 1 Val-gramicidin C [MFa-Val]-[Gly]-[Ala]-[Leu]-[Ala]-[Val]-[Val]-[Val]-[Trp]-[Leu]-[Tyr]-[Leu]-[Trp]-[Leu]-[ Trp]-[Eta] C97H139M19018  1858.054549 15 E‘
2 2 Val-gramicidin A [MFa-Val]-[Gly]-[Ala]-[Leu]-[Ala]-[Val]-[Val]-[Val]-[Trp]-[Leu]-[Trp]-[Leu]-[Trp]-[Leu] - [Trp]-[Eta] C99H140M20017  1881.070533 12 -
3 3 Val-gramicidin B [MFa-Val]-[Gly]-[Ala]-[Leu]-[Ala]-[Val]-[Val]-[Val]-[Trp]-[Leu]-[Phe]-[Leu]-[Trp]-[Leu]-[Trp]-[Eta] CO7H139M19017  1842.059634 12
4 4 Tle-gramicidin C [Ac-Tval]-[Gly]-[Ala]-[Leu]-[Ala]-[Val]-[Val]-[Val]-[Trp]-[Leu]-[Tyr]-[Leu]-[Trp]-[Leu]-[ Trp]-[Eta] C98H141MN19018  1872.070199 7
5 5 Tle-gramicidin B [Ac-Tval]-[Gly]-[Ala]-[Leu]-[Ala]-[Val]-[Val]-[Val]-[Trp]-[Leu]-[Phe]-[Leu]-[Trp]-[Lewu]-[ Trp]-[Eta] C98H141M19017  1856.075284 4
6 6 Tle-gramicidin A [Ac-Tval]-[Gly]-[Ala]-[Leu]-[Ala]-[Val]-[Val]-[Val]-[Trp]-[Leu]-[Trp]-[Leu]-[Trp]-[Leu]-[Trp]-[Eta] C100H142M20017  1895.086183 4
7 7 TVBI [MFa-Val]-[Gly]-[Ala]-[Val]-[NMe-Ala]-[GIn]-[NMe- Ala]-[Ala]- [MMe-Ala]-[Ser]-[Leu]-[NMe-Ala]-[Pro]-[Leu]-[NMe-Ala]-[..  C7T8H136M20022  1705.013806 2
8 g harzianin HC X [MFe-Val]-[GIn]-[Leu]-[NMe-Ala]-[Pro]-[Ala]-[Val]-[NMe- Ala]-[Pre]-[Val]-[Leu]-[NMe-Ala]-[Pro]-[Leucl] C69H119M15016  1413.895923 2
9 9 harzianin HC XV [MFe-Val]-[GIn]-[Leu]-[MMe-Ala]-[Pro]-[Ala]-[Leu]-[NMe-Ala]-[Pro]-[Val]-[Leu]-[NMe-Ala]-[Pro]-[Leucl] C70H121M15016  1427.911573 2
10 10 harzianin HC XII [MFe-Val]-[GIn]-[Leu]-[NMe-Ala]-[Pro]-[5er]- [Leu]-[NMe-Ala]-[Pre]-[Val]-[Leu]-[NMe-Ala]-[Pro]-[Leucl] C70H121M15017  1443.906488 2
11 11 hypomuracin AS [NFe-Val]-[GIn]-[Leu]-[Leu]-[MMe-Ala]-[Pro]-[Leu]-[Leu]-[NMe-Ala]-[Pre]- [Leuel] C59H104M12013 1188784581 2
12 12 TVEIV [NFa-Val]-[Gly]-[Ala]-[Leu]-[NMe-Ala]-[GIn]- [Val]-[Ala]-[NMe-Ala]-[5er]-[Leu]-[NMe-Ala]-[Pro]-[Leu]-[NMe-Ala]-[NMe-...  CBOHI140M20022  1733.045106 2
13 13 TVBT [MFa-Val]-[Gly]-[Ala]-[Leu]-[NMe-Ala]-[GIn]-[NMe-Ala]-[Ala]-[NMe-Ala]-[Ser]-[Leu]-[NMe-Ala]-[Pro]-[Leu]-[NMe-Ala]-[.. C79H138MN20022  1719.029456 2
4| 1 | + ;
1061.561930 3.767298 -

1122614430 8.941319

1123.615240 5.566323

Total peaks: 82

Removed isotopes:

Mumber of candidates found: 286

Comparing theoretical spectra of candidates with the peak list. ..
.ok

CycloBranch successfully finished at 14:19:17 (time elapsed: 0 hrs, 0 min, 2 sec).




Tutorial 12: Identification of Siderophores
in MS/MS data

e CycloBranch can identify siderophores in
— MS/MS data

e linear, cyclic, branched, and branch-cyclic NRP
siderophores

e linear and cyclic polyketide siderophores
— MALDI-MS and LC-MS data
— imaging mass spectra (MSI)

— various biometals are supported - Li, Na, Mg, Al,
K, Ca, Cr, Mn, Fe, Co, Ni, Cu, Zn, Ga)



Example 12a: Identification of Fe-TAFC

e ferri-form of triacetylfusarinine C (Fe-TAFC)

e precursor ion adduct must be defined
— [M+Fe-2H]* = FeH-2

Precursor Ion Adduct: FeH-2

— other examples:

e [M+H]* 2 empty or H

e [M+Fe-3H+Na]* 2> FeH-3Na
e [M+AI-2H]* = AlIH-2

e [M+Zn-H]* 2 ZnH-1




Example 12a: Identification of Fe-TAFC

Spectrum

Peptide Type: [Cydic - ]
File: Peaklists siderophoresfe_tafc. txt
Precursor m/z Ratio: 906.330350 =
Precursor Ion Adduct: FeH-2

Charge: 1 =
Precursor myz Error Tolerance: 1.000 ppm =
mjz Errar Tolerance: 5.000 ppm =
mjz Errar Tolerance for Deisotoping: 5.000 ppm —
Minimum Threshold of Relative Intensity: 2,500 % —
Minimum m/z Ratio: 0.000 5
FWHM: 0.100000

Database of Building Blocks
Building Blocks Database File: BrickDatabases finhouse_siderophores_blocks. txt
Maximum Number of Combined Blocks (start): 2

Maximurmn Mumber of Combined Blocks (middle): 2

Maximurn Number of Combined Blocks (end): 2

Maximumn Cumulative Mass of Blodks: 0.000
Generate Permutations of Combined Blocks:
M-{C-terminal Modifications File:

Miscellaneous

Select

Incomplete Paths in De Movo Graph: [remoue (zspeed up the search)

Cydlic N-terminus:

Cydic C-terminus:

Enable Scrambling: 0
Enable Similarity Search:

Regular Order of Ketide Blocks:

[0]4 ” Cancel ][ Apply ]

Application
Mode: [De Novo Search Engine = ]
Sequence Database File: Select
Maximum Number of Threads: 1 >
Score Type: sum of relative intensities of matched peaks -
Maximum Mumber of Candidate Peptides Reported: 500 =
Peptide Sequence Tag:
Ion Types in Theoretical Spectra: A

A

Ax

Ay

B

B*

Bix

B*x

C

c*

Cx

%

[ Select All ][ Clear all ][ Reset

Remove Hits of Fragments without Hits of Parent Fragments:

Searched Peptide Sequence

Sequence: [M2Ac-0H-0rn] -[OH-MP] -[M 2Ac-0H-0rn] -[OH-MP] -[M 2Ac-0H-0rn] -[OH-MP]

M-terminal Modification:

C-terminal Modification:

Branch Modification:

Load ] [ Save "tutorial12a.ini' ] [ Save As...




Example 12a: Identification of Fe-TAFC

 Fe-TAFC was reported among candidates 1-8
belonging to 4 groups

| ill CycloBranch |

File Search Jools View Help

EHO@OX VAL RUT® we OEF[E ¢ 0O

* Result ID Group ID Peptide Sequence Summary Formula Menoeisotopic Mass Mumber of Bricks Matched Bricks Matched Pe
18 1 1 [OH-MP]-[N2Ac-OH-0rn]-[OH-MP]-[N2Ac-0OH-0rn]-[OH-MP]-[N2Ac-0H-0rn]  C39FeH5TNG015 905323130 6 54 15
2 2 1 [M2Ac-OH-Orn]-[OH-MP]-[OH-MP]-[N2Ac-0OH-0rn]-[OH-MP]-[N2Ac-0H-0rn] - C39FeH5TNGO15 905323130 6 42 15
3 3 2 [OH-MP]-[N2Ac-OH-0rn]-[OH-MP]-[N2Ac-OH-0rn]-[M2Ac-OH-Orn]-[OH-MP] - C39FeH5TMNE015 905323130 6 42 15
4 4 2 [M2Ac-OH-Orn]-[OH-MP]-[OH-MP]-[N2Ac-OH-0rn]-[M2Ac-OH-Orn]-[OH-MP] - C39FeH5TNE015 905323130 6 42 15
5 5 3 [OH-MP]-[N2Ac-OH-0rn]-[M2Ac-0H-0rn]-[OH-MP]-[OH-MP]-[N2Ac-0H-0rn] - C39FeH5TNGO15 905323130 6 42 15
6 6 3 [M2Ac-OH-Orn]-[OH-MP]-[M2Ac-OH-0rn]-[OH-MP]-[OH-MP]-[N2Ac-0OH-0rn] - C39FeH5TNGO15 905323130 6 42 15
7 7 4 [OH-MP]-[N2Ac-OH-0rn]-[M2Ac-OH-0rn]-[OH-MP]-[M2Ac-OH-Orn]-[OH-MP]  C39FeH5TMNE015 905323130 6 42 15
8" &8 4 [M2Ac-OH-Orn]-[OH-MP]-[M2Ac-OH-Orn]-[OH-MP]-[MN2Ac-OH-Orn]-[OH-MP] - C39FeH57NE015 905323130 6 54 15
4 T +

B —

Removing edges forming paths which can be substituted by longer paths... ok
Edges removed: 6
Mumber of edges: 10

Calculating the number of paths forming peptide sequence candidates... ok
Mumber of paths found: 4

Comparing theoretical spectra of candidates with the peak list. ..
ok

CydoBranch successfully finished at 09:00:53 (tme elapsed: 0 hrs, 0 min, 0 sec).




Example 12a: Identification of Fe-TAFC

e a group corresponds to a path in the de novo graph,
i.e., the 8 sequence candidates were generated from
4 paths by permutations of building blocks

Theoret cal Spectrum No. 1 |

PR R MM

T=3-3_Ba_TE "
1+2-3_B4_Fe
1+1-2_B4_Fe
o 522,193
-
+1-6_B5_Fe
1+3-2_B5_Fe
[M+FeH-2]+
1+5-4_BS_Fe
506.330
1+ 55_BS_Fe
437183 13-4 B5 Fe |
1= 1-2_B5_Fe =
472,642 egee
s40203 AT
168333  263.263 | |
o Ll i p el 11 1| |
0 906.33 ¥
Fragment Type Theoretical m/z Experimental m/z Intensity [%] Error [ppm]  *
1 1+ 3-2_Al*x 54Fe 100943814 £
2 1+ 5-4_Al*x 54Fe 100943814
3 1+ 3-4_Al*x 54Fe 100943614
4 1+1-2_Al*x 54Fe 100943814
5 1+ 5-6_Al"x 54Fe 100943814
6 1+ 1-6_Al*x _54Fe 100943814
7 1+1-6_A1"_Fe 102.939142
8 1+3-2_Al* Fe 102939142
9 1+ 5-6_A1% Fe 102939142
10 1+5-4 A% Fe 102939142
11 1+3-4 A% Fe 102939142 -
< | 1 2

Q00000 =1 906.330350 = Ring break up point:

View m/z (from - to): | 0.

2-1 BS,2-1_BSx,3-2_24,3-2_Rd*,3-2 B4

_A4%,2-1 B4,2-1 Bd*,3-2 B3, 4-3 B2

= Bd*, 3-4_B3,2-3_B2

2P Ee P Res 1 SRR

-1_R4,6-1_R4*,6-1_Bd,6-1_B4*,5-6_BInd

Lecronym Peptide Name: o
[0H-MP] - [N2Ac-0H-Orn/D-Ac-0H-Orn/Ahp] - [OH-MP] - [N2Ac-0H-Orn/D-Ac-0H-Orn/Ahp] - [OH-MP]- [&‘ L

Full Peptide Name: m
[ (2E) -5-Hydroxy-3-methyl-2-pencencic acid]- [N2-acetyl-NS-hydroxy-L-ornithine/D-N-acety.

Path in the De Novo Graph:

53.918741 -> 338.055880 using brick(s): [CH-MP]-[N2Rc-CH-Orn/D-Ac-OH-Orn/Ahp] (mass di
338.055880 -» 450.108100 using brick(s): [OH-MP] (mass difference: 112.052220, source

450.108100 -> 622.192820 using brick(s): [N2Rc-0H-Orn/D-Lc-0H-Orn/Rhp] (mass differenc
22.192820 -> 734.245320 using brick({s): [CH-MP] (mass difference: 112.052500, scurce

T34.245320 -> 906.330350 using brick(s): [N2ARc-0H-Orn/D-Zc-0H-Orn/ahp] (mass differenc

Linearized seguences from all ring break up points:

1-6 [OH-MF]-[N2Ac-OH-Orn/D-Ac—0H-Orn/Bhp] - [OH-MF] - [N2Ac-0H-Orn/D-Ac—0H-Orn/Zhp] - [OH-ME
2-1 [N2hc-0H-Orn/D-Ac-OH-Orn/Bhp] - [OH-MP] - [N2Ac-O0H-Orn/D-Ac—-0H-Orn/Bhp] - [OH-MP] - [H2Be—
3-2 [OH-MP]-[N2hc-OH-Orn/D-Rc—-OH-Orn/Rhp] - [OH-MP] - [N2Ac-0H-Orn/D-Ac—OH-Orn/Zhp] - [OH-MP
4-3 [N2Ac-0H-Orn/D-Ac-OH-Orn/Rhp] - [OH-MP] - [N2Ac-0H-Orn/D-Ac—-0H-Orn/Ehp] - [0H-MP] - [N2hc—t
5-4 [OH-MP]-[N2hc-OH-Orn/D-Rc-OH-Orn/Rhp] - [OH-MP] - [N2Rc-0H-Orn/D-Ac—OH-Orn/Zhp] - [OH-MP
]

| 1 2




Example 12b: Identification of
desferri-ferrioxamine B

* linear polyketide must be selected

Peptide Type: |Linear polyketide - |

e database of ketide blocks must be defined

Building Blocks Database File: BrickDatabasesinhouse_siderophores_blocks, twt | Select |

e ketide terminal modifications must be defined

M-fC-terminal Madifications File: Modificationsfsiderophores ketide_modifications. twt | Select |



Example 12b: Identification of
desferri-ferrioxamine B

Spectrum

I Peptide Type:

[Linear polyketide

File:

Precursor myz R.atio:

Precursor Ion Adduct:

Charge:

Precursor myz Error Tolerance:

mjz Error Tolerance:

mjz Errar Tolerance for Deisotoping:
Minimum Threshold of Relative Intensity:
Minimum m/fz Ratio:

FWHM:

Database of Building Blocks

Peaklists siderophores desferri_ferrioxaminel_ 18V, txt

561, 360500

1

1,000 ppm
1,000 ppm
1,000 ppm
3.000 %
0.000

0.100000

Building Blocks Database File:

BrickDatabases finhouse_siderophores_blocks. txt

Maximum Number of Combined Blocks (start): 2

Maximurmn Mumber of Combined Blocks (middle): 2

Maximum Number of Combined Blocks (end): 2

Maximumn Cumulative Mass of Blodks:

0.000

Generate Permutations of Combined Blocks:

M-{C-terminal Modifications File:

Modifications /siderophores fketide_maodifications. txt

Miscellaneous

Incomplete Paths in De Movo Graph: [remoue (zspeed up the search)

Cydlic N-terminus: =
Cydic C-terminus: 0
Enable Scrambling:

Enable Similarity Search:

Regular Order of Ketide Blocks:

oK ” Cancel ][

Application

Mode:

Sequence Database File:

Maximum Mumber of Threads:

Score Type:

Maximum Mumber of Candidate Peptides Reported:
Peptide Sequence Tag:

Ion Types in Theoretical Spectra:

Remove Hits of Fragments without Hits of Parent Fragments:

Searched Peptide Sequence
[Hpd]-[Suc]-[Hpd]-{Suc] -[Hpd]

Acetyl

Sequence:
M-terminal Modification:

C-terminal Modification:

Branch Modification:

[De Movo Search Engine - ]

1

sum of relative intensities of matched peaks -

100

LB

LB*

LBx

LB*x
LB-CO
LB*-CQO
LBx-CO
LB*x-CO
LB+2H
LB*+2H
LBx+2H
LB*x+2H

lam. | »

[ selectal | [ clearan ||

Reset

Load

] ’ Save "tutorial12b.ini' ] ’ Save As...




Example 12b: Identification of
desferri-ferrioxamine B

esferri-ferrioxamine B was reported as the top

it (6 peaks were matched)

File Search Jools View Help

pHL@®X VA, ﬁ-_\?{}‘eOﬁ@Uu., ]

* ResultID  Group ID Peptide Sequence Summary Formula  Menoisotopic Mass Mumber of Bricks  Left Terminal Modification  Right Terminal Medification Matched Peaks Ratic of Matched
18 1 1 [Hpd]-[5uc]-[Hpd]-[Suc]-[Hpd]  C25H48N60S 560353363 5 Acetyl 6 66.666667
2 2 2 [Hpd]-[Mga]-[Hpd]-[Suc]-[Hpd] C25H48MN60E 560353363 5 5 55.555556
3 3 3 [Cad]-[Mga]-[Hpd]-[5uc]-[Hpd] C25H4E8ME0E 560353363 5 3 33333333
4 4 4 [Hpd]-[Mgal-[Hpd]-[Suc]-[Cad] C25H4E8MNE0E 560.353363 5 4 44 444444
5 5 5 [Hpd]-[5uc]-[Hpd]-[Suc]-[Cad]  C25H4&MN60S 560.353363 5 Acetyl 4 44 444444
6 6 [ [Cad]-[Mga]-[Hpd]-[5uc]-[Cad] C25H4EMNE0S 560353363 5 1 11111111
4 m +

S ——

Removing edges forming paths which can be substituted by longer paths... ok
Edges remaved: O
Mumber of edges: 36

Calculating the number of paths forming peptide sequence candidates... ok
Mumber of paths found: 6

Comparing theoretical spectra of candidates with the peak list. ..
ok

CydoBranch successfully finished at 09:27:04 (tme elapsed: 0 hrs, 0 min, 0 sec).




Example 12b: Identification of
desferri-ferrioxamine B

[ Theoretical Spectrum No. 1 )

View mjz (from - to):

0.000000 ¥ 561,360500 o

4 |

m

[M+H]+ (H-..-H)
g 561.351
1+ RB3+2H
319.234 1+ RB4
R l 401.239
243134
] | ||
0 551.381

Fragment Type Theoretical m/z  Experimental m/z  Intensity [%] Error [ppm] Sequence il
1 1+RBI*+2H-CO  56.085861 [Hpd] |E|
2 1+RBI*+2H-CO 73112410 [Hpd]
3 1+RBlx+2H-CO  74.096426 [Hpd]
4 1+ RBI*+2H 84.080776 [Hpd]
5 1+RB1+ZH-CO 91123975 [Hpd]
6 1+ LBl*x+2H-CO  98.006426 [Hpd]
7 1+ RB1*+2H 101.107325 [Hpd]
§ 1+ RBlx+2H 102.091340 [Hpd]
9 1+LB1*+2H-CO 115122975 [Hpd]
10 1+ LBlx+2H-CO 116106990 [Hpd]
11 1+ RB1+2H 119.117890 [Hpd] -

1B2 LB3+2H LE4
_-I | | _-I | | _-I | | _-I |
Hpd 1 1 Suc | 1 1 Hed | 1 ] Suc | 1 1 fHpd
[ [ [ -
RE4 RB3+2H
Zcronym Peptide Name: i

[Hpd]-[Suc]-[Hed] - [Suc] - [Hpd]
Full Peptide Name: I
[{-2H) N-Hydroxy-1.5-pentanediamine]-[succinic semialdehyde]-[(-2H) N-Hydroxy-1.5-pi| |

Left Modification: Rcetyl (42.010365 Da)
Right Modification: -

Path in the De Hovo Graph:

43.017841 -> 243.133850 using brick(a): [Suc]-[Hpd] (mass difference: 200.116009, =
243.133850 -> 443.249860 using brick(s): [Suc]-[Hpd] (mass difference: 200.116010, :
443.249860 -» 561.360500 using brickis): [Hpd] {(mass difference: 118.1106840, source

Series of matched peaks:
IREO0101

4| 1 t




Example 12c: Identification of
ferri-ferrioxamine B

e precursor ion adduct must be defined

Precursor Ion Adduct: FeH-2



Example 12c: Identification of
ferri-ferrioxamine B

Spectrum Application
Peptide Type: [Linear polyketide - ] Mode: [De Movo Search Engine - ]
File: PeakLists siderophoresferri_ferrioxaminel. bt Sequence Database File: Select
Precursor myz Ratio: 614, 271980 = Maximum Mumber of Threads: 1 =
Precursor Ton Adduct: FeH-2 Score Type: sum of relative intensities of matched peaks -
Charge: i = Maximum Mumber of Candidate Peptides Reported: 100 =
Precursor myz Error Tolerance: 1,000 ppm = Peptide Sequence Tag:
m/z Error Tolerance: 1,000 ppm o Ton Types in Theoretical Spectra: LB &

= LB* L
mjz Errar Tolerance for Deisotoping: 1.000 ppm — LBx = |
Minimum Threshold of Relative Intensity: 2,000 % — LB*x

. ) = LB-CO
Minimum mjfz Ratio: 0.000 = LB*-CO
FWHM: 0.100000 = LBx-CO
LB*x-CO
Database of Building Blocks LB+2H
LB*+2H
Building Blocks Database File: BrickDatabases finhouse_siderophores_blocks. txt LBx+2H
Maximum Number of Combined Blocks (start): 4 = LB+ 2H i
Maximurmn Number of Combined Blocks (middle): 4 — [ Select Al ] [ Clear all ] [ Reset
Maximum Number of Combined Blocks (end): 4 Z Remove Hits of Fragments without Hits of Parent Fragments:
Maximumn Cumulative Mass of Blodks: 0.000 =
Generate Permutations of Combined Blocks:
M-{C-terminal Modifications File: Modifications /siderophores fketide_maodifications. txt
Miscellaneous
Searched Peptide Sequence

Incomplete Paths in De Movo Graph: [remoue (zspeed up the search) - ]
o B Sequence: [Hpd]-{5uc]-Hpd]-{Sud-Hpd]
Cydic C-terminus: ] M-terminal Modification:  Acetyl

Enable Scrambling:
Enable Similarity Search:
Regular Order of Ketide Blocks: Branch Modification:

C-terminal Modification:

[ [0]4 ] [ Cancel ] [ Apply ] Load ] [ Save 'tutorial12c.ini' ] [ Save As...




Example 12c: Identification of
ferri-ferrioxamine B

[P

Eile Search Tools View Help

CHO®X VAL RDTP w0 O=BEFE ¢ 0O ) (]

* Result ID Group 1D Peptide Sequence Summary Formula  Menoisotopic Mass  Number of Bricks  Left Terminal Modification  Right Terminal Medification Matched Peaks |-
1 N 1 1 [Hpd]-[5uc]-[Hpd]-[5uc]-[Hpd] C25FeH45MNG0E 613264827 5 Acetyl 14 3=
2 B 2 2 [Hpd]-[5uc]-[Hpd]-[5uc]-[Hpd] C25FeH45MNB08 613264827 5 Acetyl 14 3
3 3 3 [Cad]-[5uc]-[Hpd]-[Suc]-[Hpd] C25FeH45MNBOE  613.264827 5 Acetyl 13 3
4 4 4 [Hpd]-[5uc]-[Hpd]-[5uc]-[Cad] C25FeH45MNB0E 613264827 5 Acetyl 13 3
5 5 5 [Hpd]-[5uc]-[Hpd]-[Suc]-[Cad] C25FeH45MB08  613.264827 5 Acetyl 13 E
6 6 6 [Hpd]-[Mga]-[Hpd]-[Suc]-[Cad] C25FeH45NG0E  613.264827 5 12 2
7 7 7 [Suc]-[Put]-[C40-0HE)]-[Put]-[Suc]-[Hpd] C25FeH45MB0E  613.264827 6 12 2
8 g 7 [CH0-0HE)]-[Put]-[Suc]-[Put]-[Suc]-[Hpd] C25FeH45MNE0E  613.264827 6 12 2
9 9 8 [Cad]-[5uc]-[Hpd]-[Mga]-[Hpd] C25FeH45MNB0E 613264827 5 12 2
10 10 9 [Hpd]-[Mga]-[Hpd]-[Suc]-[Cad] C25FeH45MNB08 613264827 5 12 2
11 1 10 [Hpd]-[Mga]-[Hpd]-[5uc]-[Hpd] C25FeH45MNBOE  613.264827 5 12 2
12 12 1 [Suc]-[Put]-[C40-OH(3)]-[Put]-[Suc]-[Cad]  C25FeH45ME0E  613.264827 6 12 2
13 13 11 [CH0-0HE)-[Put]-[Suc]-[Put]-[Suc]-[Cad]  C25FeH453MNE0E  613.264827 6 12 2 il
< | (1l | r

B

Removing edges forming paths which can be substituted by longer paths... ok
Edges remaved: 25
Mumber of edges: 214

Calculating the number of paths forming peptide sequence candidates... ok
Mumber of paths found: 128

Comparing theoretical spectra of candidates with the peak list. ..
.ok

CydoBranch successfully finished at 09:40: 12 {time elapsed: 0 hrs, 0 min, 4 sec). i




Tutorial 13: Identification of Siderophores
in MALDI-MS and LC-MS data

e select MS mode

Mode: Compare Peaklist(s) with Database - MS or MSI data -

e select a database of compounds

Sequence Database File: azes siderophores inhouse_siderophores, twt Select

e selection types to be detected

Ion Types in Theoretical Specira: [M+H]+
[M+Ma]+
[M+K]+
[M-H]-
[M+Fe-2H]+
[M+Fe-3H+Ma]+
[2P+Fe-2H]+
[2M+Fe-3H+Ma]+
[3M+Fe-2H]+
[3M+Fe-3H+Ma]+
[3M+2Fe-5H]+
[3M+2Fe-aH+Mal+



Tutorial 13a: Identification of Siderophores
in MALDI-MS data

Application

Mode:

Sequence Database File:

[Compare Peaklist(s) with Database - M3 or M5I data - ]

ases siderophores finhouse_siderophores. bt Select

Spectrum

Peptide Type: Linear

File: Peaklists siderophores/dereplicationfferrioxamines. txt Select
Precursor mfz Ratio: 0.000000

Precursor Ton Adduct:

Charge: 1 =
Precursor mfz Error Tolerance: 5.000 ppm

my/z Error Tolerance: 2.000 ppm =
myfz Error Tolerance for Deisotoping: 0.000 ppm —

Minimurmn Threshold of Relative Intensity:  1.000 %
Minimum m,z Ratio: 150,000
FYWHM: 0.100000
Database of Building Blocks

Building Blocks Database File:

Maximum Mumber of Combined Blacks {start): 1
Maximum Mumber of Combined Blocks (middle): | 1
Maximum Mumber of Combined Blocks (end): 1

Maximum Cumulative Mass of Blocks: 0.000

Generate Permutations of Combined Blocks:

N-fC-terminal Modifications File:

Miscellaneous

Select

Select

Incomplete Paths in De Novo Graph: |connect (allow detection of sequence tags)

Cydlic M-terminus:

Cydic C-terminus:

Enable Scrambling:

Enable Similarity Search:
Regular Order of Ketide Blocks:

(0]4 H Cancel H Apply ]

Maximum Mumber of Threads:

1

Score Type: Number of b-ions
Maximum Mumber of Candidate Peptides Reported: 1000
Peptide Sequence Tag:
Ton Types in Theoretical Spectra: [M+H]+ =
[M+Ma]+
[M+K]+ 3
[M-H]-
[M+Fe-2H]+
[M+Fe-3H+Ma]+
[2M+Fe-2H]+
[2M+Fe-3H+Ma]+
[3M+Fe-2H]+
[3M+Fe-3H+Ma]+
[3M+2Fe-5H]+
[3M+2Fe-bH+Ma]+ =
[ Select Al ] [ Clear all ] [ Reset
Remove Hits of Fragments without Hits of Parent Fragments:
Searched Peptide Sequence
Sequence: Edit

M-terminal Modification:

C-terminal Modification:

Branch Modification:

Load ] [ Save 'tutorial13a.ini' ] [ Save As...




Tutorial 13a: Identification of Siderophores
in MALDI-MS data

perE—)

Eile Search Tools View Help

EHOR VA RUTS w0 ©=EEE ¢ 00

* Spectrum ID Matched Peaks Ratio of Matched Peaks [ %] Sum of Relative Intensities
15 3.554502 357.748909
R L TR L R
Remove Hits of Fragments without Hits of Parent Fragments: o =

Searched Peptide Sequence:

M-terminal Modification of Searched Peptide Sequence:
C-terminal Modification of Searched Peptide Sequence:
Branch Modification of Searched Peptide Sequence:

Comparing theoretical peaks with the experimental peaklist(s)...
Mumber of experimental peaklists: 1

Processing the peaklist no. :

1ok

CydoBranch successfully finished at 09:54: 24 {time elapsed: 0 hrs, 0 min, 0 sec).




Tutorial 13a: Identification of Siderophores

e Expenimental Spectrum N

in MALDI-MS data

U QéeE=s & @ | MM Viewm/z (from - to):  550.000000 [+ 680.000000] 5 | Set Reset
[M+Fe-2H] 1+ Ferrioxaming E (C2TH4EN503) :
g_ §54.267
[M+H] 1+ Eerrioxamine G1 (C2THS0NE010)
[M=H] 1+ Ferrioxamine B (C25H4EN508) 519.388
561.360 3
622.054 865.423
B855.270
567364 603.371 528272 637.264 576245
sea368 o o00 587.376 | 606.354 J 627275 I 542351 857.286 877.252
- 1] N | N an IR M 1 T P V111 | TR
550 &30 :
Ion Type Theoretical m/z Experimental m/z Intensity [32] Error [ppm] Summary Fermula Mame Reference il
1 [MeH]1+ 561.360630 S61.360468 44442664 0.304615 CI5H4BNGE08 Ferrioxamine B — -
2 [MeNalle 583342585 583.342361 10444857 0383221 C25H4ENE08 Ferrioxamine B —
3 [MeK]1s 599.316521 599.316481 2795333 0.065990 C25H48NGO8 Ferrioxarmine B
4 [MeH]1 601.355554 601.355373 37051658 0.300356 C27H4BNE 00 Ferrioxamine £
5 [Ms54Fe-2H] 1+ 612276776 §12.276785 1906758 0.014858 C25H4BNGO8 Ferrioxamine B
6 [MFe2HI1+ 614272104 614271012 30774839 0.312406 C25H48MNG08 Ferrioxamine B —
7 [MeH] L 510.366118 §19.365038 57.008543 0.291116 C27H50MEOL0 Ferrioxamine G1 view
8 [M«Nalle 623337499 623.337320 19.062608 0.271305 C27H4ENE 08 Ferrioxamine E —
9 [MeK]1+ £39.311435 639311308 3992167 0.198919 C27TH48NG09 Ferrioxamnine E
10 [M+Nalle 641348064 §41.347860 7761250 0.303825 C2THS0NGOL0 Ferrioxamine G1
11 [M«S54Fe-2H]1+ 652271601 652271500 6657771 0154115 C2THABNGO9 Ferrioxamine E
12 [M+Fe2HI1+ 654267019 §54.266901 100.000000 0.179628 C27H48NE09 Ferrioxamine E ——
13 [MeK]Le £57.322000 §57.321803 2026833 0.162564 C27H50MEOL0 Ferrioxamine Gl ——
14 [M+54Fe-2H] 1+ 670282255 670.282085 1950036 0.253930 CI7TH50MEO10 Ferrioxamine G1 —
15 [M+Fe2HI1+ 672277583 672.277385 30283380 0.294335 C2THS0ME010 Ferrioxamine G1 — i




Tutorial 13b: Identification of Siderophores
in LC-MS data

e select a file with LC-MS data

datasets/loms_data/sid_mixture_10x_BAZ_01_17mof |  Select



Tutorial 13b: Identification of Siderophores
in LC-MS data

Spectrum Application
Peptide Type: Cydic Mode: [Compare Peaklist(s) with Database - M5 or M3I data - ]
I File: datasets/loms_datasid_mixture_10x_BAZ_01_1i7.mgf Select ]I Sequence Database File: ases siderophores finhouse_siderophares. txt

Precursor myz Ratio: 0.000000 : Maximum Mumber of Threads: 1 :
Precursor Ton Adduct: Score Type: Mumber of b-ions
Charge: i = Maximum Mumber of Candidate Peptides Reported: 1000
Precursor myz Error Tolerance: 1,000 ppm : Peptide Sequence Tag:
m/z Error Tolerance: 5.000 ppm = Ton Types in Theoretical Spectra: [M+H]+ =

fz E Tal for Deisotoping: 0,000 = [M--Nal-
m/z Errar Tolerance for Deisotoping: 000 ppm = [M+K]+ =
Minimum Threshold of Relative Intensity:  1.000 % = [M-H]- b

. } = [M+Fe-2H]+
Minimum mjfz Ratio: 150,000 = [MeFe-3H+Nal+
FWHM: 0.100000 = [2M+Fe-2H]+

[2M+Fe-3H+Na]+
Database of Building Blocks [3M+Fe-2H]+
[3M+Fe-3H+Na]+
- . -
Building Blocks Database File: Select [3M+2Fe-5H]+
Maximum Number of Combined Blocks (start): i - [3M+2Fe-6H+Na]+ i
Maximum MNumber of Combined Blocks (middle): | 1 - [ Select Al ] [ Clear all ] [ Reset
Maximum Number of Combined Blocks (end): i : Remove Hits of Fragments without Hits of Parent Fragments:
Maximumn Cumulative Mass of Blodks: 0.000
Generate Permutations of Combined Blodks:
M-{C-terminal Modifications File: Select
Miscellaneous
Searched Peptide Sequence

Incomplete Paths in De Novo Graph: | remove (speed up the search)
Cydic N-terminus: B Ei
Cydic C-terminus: M-terminal Modification:
Enable 5 bling:

AR O C-terminal Modification:
Enable Similarity Search:

Regular Order of Ketide Blocks: Branch Modification:

[0]4 l [ Cancel ] [ Apply ] Load ] [ Save "tutorial 13b.ini' ] [ Save As...




Tutorial 13b: Identification of Siderophores
in LC-MS data

e each row corresponds to a scan

e spectrum ID =scan ID

File Search Jools View Help

EHU®PR VAL RITS we OEF

v oW

* Spectrum ID Matchéd Peaks Ratio of Matched Peaks [%] Sum of Relative Intensities i
187 187 5 6.756757 150.266048 U
188 188 5 5102041 175463854
189 189 5 3472222 182,546552
190 190 5 3.225806 154507308
191 191 5 3.205128 139.5948350
192 192 5 2.894012 136.069626
194 194 5 3.267974 129.290654
225 235 5 3.105500 72.232285
228 228 5 2659574 71420213
229 229 5 2876190 70713215
247 247 5 3.030303 131.039774
248 248 5 3.280474 84970716
314 314 5 2659574 §3.966464
183 183 4 2366564 99.951910 -
476 477 475 473 430 461 452 483 454 465 436 467 435 489 490 431 492 493 494 435 4965 437 498 439 500 -

501 502 503 504 505 506 507 508 509 510 511 512 513 514 515 516 517 518 519 520 521 522 523 524 525
526 527 528 529 530 531 532 533 534 535 536 537 538 539 540 541 542 543 544 545 546 547 548 549 550
551 552 553 554 555 556 557 558 559 560 561 562 563 564 565 566 567 568 569 570 571 572 573 574 575
576 577 578 579 580 581 582 533 584 585 586 587 588 589 590 591 592 593 594 595 596 597 598 599 500
601602 603 604 605606 607608609 610611612613614615616 617618619620 621622 523 624625
526 627 628 629 630631 632 633 634 635 636 637 638 639 540 641 642 643 544 645 646 647 548 649 650
651652653 654 655656 657 658 659 660 5661 662 663 664 565 6566 657 668 669 670 671672 573 674675
676 677 678 679 680 681 682 633 684 685 635 687 688 689 690 691 692 693 694 695 696 697 598 699 700
701702 703 704 705 ok

CydoBranch successfully finished at 10:02:40 (tme elapsed: 0 hrs, 0 min, 0 sec).




Tutorial 13b: Identification of Siderophores
in LC-MS data

e Summary Table of Matched Peaks — matched
peaks from all scans are listed (ID = scan ID)

File  Help

L‘; x W Ferrioxamine B

D Ion Type Theoretical m/z Experimental m/z Intensity [%] Error [ppm] Summary Formula MName Reference .

56 181 [M+Fe2H]1+ 614272104 614.274416 3520314 3763949 C25H4BNG OB Ferrioxamine B
58 182 [MeFe2H]1+ 614272104 614.271833 10.264801 0.441014 C25H4BNGOB Ferrioxamine B
60 183 [M+S4Fe2H]1+ 612276776 612.277625 2.899630 1.386785 C25H4ENG08 Ferrioxamine & :|
61 183 [MeFe2H]1- 614272104 $14.272568 40626400 0755524 C25HAENGO8 Ferrioxamine B -
63 184  [M-54Fe2H]1- 612276776 $12.277308 5207705 0260047 C25HAENGO8 Ferrioxamine B
64 184  [MeFe2H]1- 614272104 614.272528 100.000000 0.600406 C25HIENGOR Ferrioxamine B
65 185  [M+54Fc2H]1- 612276776 612.277200 5916531 0.692656 C25H4ENGO8 Ferrioxamine B —

[MeFe-2H 1+ 614272104 614.272538 100.000000 0706686 C25H4ENG08 Ferrioxamine B —

66 185
[M+54Fe-2H]1+ 612276776 612277174 5839689 0.650192 C25H48M608 M

[Ms+54Fe-2H 1+ 612276776 612.277155 5398152 0.619160 C25H4BNGOB Ferrioxamine B
72 187 [MeFe2H]1+ 614272104 614.272556 100.000000 0.735988 C25H4ENG08 Ferrioxamine &
75 188 [M-54Fe2H]1- 612276776 $12.277108 6410116 0620300 C25HAENGO8 Ferrioxamine B
76 188 [MeFe-2H]1+ 614272104 614272515 100000000 0660243 CI5HAENGOR Ferrioxamine B
79 189 [M+54Fe2H]1- 612276776 612277411 5200160 1037271 C25H4ENGO8 Ferrioxamine B —
80 189 [MeFe-2H]1+ 614272104 614.272513 100.000000 0665987 C25H4ENG08 Ferrioxamine B —
83 190 [M+54Fe2H]1+ 612276776 612.276983 5975054 0.338242 C25H4ENGO8 Ferrioxamine B —
B4 190 [M+Fe2H]1+ 614272104 614.272519 100.000000 0.675755 C25H4BNGO8 Ferrioxamine B
87 191  [M+54Fe2H]1+ 612276776 612.275838 5900065 0.101421 C25H4BNGOB Ferrioxamine B
8 191  [MeFe2H]1+ 614272104 614.272553 100.000000 0.731105 C25H4ENG08 Ferrioxamine &
01 102 [M-54Fe2H]1- 612276776 612.276679 6043508 0.158266 C25HAENGO8 Ferrioxamine B
92 102 [MeFe-2H]1s 614272104 614.272523 100.000000 0.682266 C25H4ENGOB Ferrioxamine B =

193 [M+54Fe-2H] 1+ 612276776 612.276758 5.206950 0.029239 C25H48MNE08 Ferrioxamine B wiew

193 [M+Fe-2H11+ 614272104 614977487 100000000 0.623661 C25HABMA) Eerrin ine B view




Tutorial 13b: Identification of Siderophores
in LC-MS data

e chromatogram

Intens.
Fe-TAFC
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25.70 min
80 ‘|
|
|
Ferri-ferrirubin
#337
%0 23.93 min |
|
40 || ‘
I ‘
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#186 \
13.24 #303
<2 min 21.52 min |
Ferri-coprogen \ Ferri-ferrirubin| ‘
#274 | #312 '. |
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Tutorial 13: Identification of Siderophores
in MALDI-MS and LC-MS data

e List of currently supported ions:

— [M+H]+, [M+Na]+, [M+K]+, [M-H]-, [M+Fe-2H]+, [M+Fe-
3H+Na]+, [2M+Fe-2H]+, [2M+Fe-3H+Na]+, [3M+Fe-2H]+,
3M+Fe-3H+Na]+, [3M+2Fe-5H]+, [3M+2Fe-6H+Na]+,
[M+Fe-4H]-, [2M+Fe-4H]-, [3M+Fe-4H]-, [3M+2Fe-7H]-,
M+Li]+, [M+Mg-H]+, [M+Mg-2H+Na]+, [M+Mg-3H]-,
M+Al-2H]+, [M+AI-3H+Na]+, [M+Al-4H]-, [M+Ca-H]+,
M+Ca-2H+Nal+, [M+Ca-3H]-, [M+Cr-2H]+, [M+Cr-
3H+Na]+, [M+Cr-4H]-, [M+Mn-H]+, [M+Mn-2H+Na]+,
[M+Mn-3H]-, [M+Co-H]+, [M+Co-2H+Na]+, [M+Co-3H]-,
M+Ni-H]+, [M+Ni-2H+Na]+, [M+Ni-3H]-, [M+Cu-H]+,
M+Cu-2H+Na]+, [M+Cu-3H]-, [M+Zn-H]+, [M+Zn-2H+Na]+,
[M+Zn-3H]-, [M+Ga-2H]+, [M+Ga-3H+Na]+, [M+Ga-4H]-




Tutorial 14: Identification of Siderophores
In Imaging Mass Spectra

e standard imzML file format is supported
— processed or continuous data format

— m/z values and intensities must be stored as
32/64-bit floats

— NO compression
— profile or centroided spectra

e profile spectra are automatically converted to
centroided spectra using OpenMS (www.openms.de)

— see also www.imzml.org



Tutorial 14: Identification of Siderophores
In Imaging Mass Spectra

the single spectra are batch-processed

X and Y coordinates are reported for each
single spectrum

Summary Table of Matched Peaks — matched
peaks from all single spectra are listed

Image Window — visualization of matched
compounds



Tutorial 14: Identification of Siderophores
In Imaging Mass Spectra

e select imzML file

File: ' Siderophores_mixture_agar_converted_fwwhm_0. 020000, imzML | Select |

e set up the minimum threshold of rel. int.

Minimum Threshold of Relative Intensity: 1,000 36

e set up FWHM (for profile spectra only)

FVWHM: 0.020000



Tutorial 14: Identification of Siderophores
In Imaging Mass Spectra

e select MSI mode

Mode: |Cnmpare Peaklist{s) with Database - MS or MSI data -

e select a database of compounds

Sequence Database File: azes siderophores inhouse_siderophores, twt Select

e selection types to be detected

Ton Types in Theoretical Spectra: [M+H]+
[M+MNa]+
[M+E]+
[M-HI-
[M+Fe-2H]+
[M+Fe-3H+Ma]+
[2M+Fe-2H]+
[2M+Fe-3H+Ma]+
[3M+Fe-2H]+
[3M+Fe-3H+Ma]+
[3M+2Fe-5H]+
[3M+2Fe-aH+Mal+



Tutorial 14: Identification of Siderophores
In Imaging Mass Spectra

Spectrum Application
Peptide Type: Cydic Mode: [Compare Peaklist(s) with Database - M5 or M3I data - ]
File: !_Siderophores_mixture_agar_converted_fwhm_0.020000.imzML Sequence Database File: ases siderophores finhouse_siderophares. txt
Precursor myz Ratio: 0.000000 : Maximum Mumber of Threads: 1
Precursor Ton Adduct: Score Type: Mumber of b-ions
Charge: i = Maximum Mumber of Candidate Peptides Reported: 1000
Precursor myz Error Tolerance: 1,000 ppm : Peptide Sequence Tag:
m/z Error Tolerance: 5.000 ppm = Ton Types in Theoretical Spectra: [M+H]+ =

fz E Tal for Deisotoping: 0,000 = [M--Nal-
m/z Errar Tolerance for Deisotoping: 000 ppm = [M+K]+ =

I Minimum Threshold of Relative Intensity:  1.000 % = I [M-H]- b

o ) = [M+Fe-2H]+

Minimum mjfz Ratio: 150,000 = [MsFe-3H+Nal+
IFWHM: 0.020000 = I [2M+Fe-2H]+
[2M+Fe-3H+Na]+
Database of Building Blocks [3M+Fe-2H]+
- ) [3M+Fe-3H+Na]+
Building Blocks Database File: Select [3M+2Fe-5H]+
Maximum Number of Combined Blocks (start): i - [3M+2Fe-6H+Na]+ i
Maximum MNumber of Combined Blocks (middle): | 1 - [ Select Al ] [ Clear all ] [ Reset
Maximum Number of Combined Blocks (end): i : Remove Hits of Fragments without Hits of Parent Fragments:
Maximumn Cumulative Mass of Blodks: 0.000
Generate Permutations of Combined Blodks:
M-{C-terminal Modifications File: Select
Miscellaneous
Searched Peptide Sequence

Incomplete Paths in De Novo Graph: | remove (speed up the search)
Cydic N-terminus: B Ei
Cydic C-terminus: M-terminal Modification:
Enable 5 bling:

T O C-terminal Modification:
Enable Similarity Search:
Regular Order of Ketide Blocks: Branch Modification:

[0]4 l [ Cancel ] [ Apply ] Load ] [ Save "tutorial 14.ini' ] [ Save As...




Tutorial 14: Identification of Siderophores
In Imaging Mass Spectra

s CycloBranch

Eile Search Tools VNiew Help

EHUDOR VAL RUT® w0 OEE[E v VO B e ) [CReset ]

* Spectrum ID Matchéd Peaks Ratio of Matched Peaks [%] Sum of Relative Intensities Coordinate X Coordinate ¥ |~
3748 3748 3 2.255638 8.953002 106 124 E
3756 3756 3 2.290076 10.888000 114 124
3786 3786 3 2.564103 8.668370 114 125
3857 3857 3 2380852 8.510702 120 127
3939 3939 3 2212127 6.874270 100 130
4010 4010 3 2.290076 6.020711 102 132
4185 4185 3 1.575000 6.441054 118 137
4352 4352 E 1.960784 7.224380 12 142
3584 3584 2 0.749064 4898325 115 116
3586 3586 2 0.947867 4310938 117 116
3587 3587 2 0.826820 5855754 118 116
3588 3588 2 0813242 3328617 108 117
3589 3589 2 0570874 3.354194 109 17
3580 3590 2 0.913242 3.944298 110 17 -
11376 11377 11378 11379 11380 11381 11332 11383 11384 11385 11386 11387 11388 11389 11390 11391 11392 11393 11394 11395 11396 11397 11398 11399 11400 -

11401 11402 11403 11404 11405 11406 11407 11408 11409 11410 11411 11412 11413 11414 11415 11416 11417 11418 11419 11420 11421 11422 11423 11424 11425
11426 11427 11428 11429 11430 11431 11432 11433 11434 11435 11436 11437 11433 11439 11440 11441 11442 11443 11444 11445 11446 11447 11448 11449 11450
11451 11452 11453 11454 11455 11456 11457 11458 11459 11460 11461 11462 11463 11464 11465 11466 11467 11468 11469 11470 11471 11472 11473 11474 11475
11476 11477 11475 11479 11450 11451 11452 11483 11454 11455 11486 11457 11453 11489 11490 11491 11492 11493 11494 11495 11496 11457 11453 11499 11500
11501 11502 11503 11504 11505 11506 11507 11508 11509 11510 11511 11512 11513 11514 11515 11516 11517 11518 11519 11520 11521 11522 11523 11524 11525
11526 11527 11528 11529 11530 11531 11532 11533 11534 11535 11536 11537 11533 11539 11540 11541 11542 11543 11544 11545 11546 11547 11548 11549 11550
11551 11552 11553 11554 11555 115556 11557 11558 11559 11560 11561 11562 11563 11564 11565 11566 11567 11568 11569 11570 11571 11572 11573 11574 11575
11576 11577 11578 11579 11580 11581 11582 11583 11584 11585 11586 11587 11588 11589 11590 11591 11592 11593 11594 11595 11596 11597 11598 11599 11600
11601 11602 11603 11604 11605 11606 11607 11608 11609 11610 11611 11612 ok

CydoBranch successfully finished at 13:13:53 (time elapsed: 0 hrs, 0 min, 18 sec). i




Tutorial 14: Identification of Siderophores

In Imaging Mass Spectra

B mmary Table of Malched Peg [T
Eile Help
o %S =
Coordinate X Coordinate ¥ Ion Type Theoretical m/z Experimental m/z Intensity [%a] Error [ppm] Surmmary Formula Name Reference il
1 115 116 [M+H]1+ 561360639 561.360195 3157383 0.790508 C25H4SNGOS Ferrioxamine B view L
2 115 116 [MsH]1+ 619366118 619.365241 1740042 1416251 C2THSONGO10 Ferrioxamine Gl —
3 116 116 M+H]1+ 561360639 561.360411 1753218 0.405720 C25H4BNGO8 Ferrioxamine B
4 3586 |117 116 [M+H]1+ 561360639 561.360029 2941204 1.087041 C25H4BNGOS Ferrioxamine B
5 3586|117 116 [MeH]1+ 619366118 619366066 1369734 0.083859 C27THSONGO10 Fermioxamine G1
6 3587 118 116 M+H]1+ 561360639 561.360023 3.800792 1.097632 C25H4SNGOS Ferrioxamine B —
7 3587 |ue 116 [M+H]1+ 619366118 £19.365415 2.045962 1125851 C27HS0NGOL0 Ferrioxamine Gl —
8 3588 | 108 117 [MsH]1+ 561360639 561.360021 2035011 1101162 CI5HASNEOS Ferrioxamine B
g 3588 | 108 117 MsH]1+ 619366118 619.365859 1.293607 0.418182 C2THS0NGO10 Ferrioxamine G1
10 3589 | 109 17 [MsH]1+ 561360639 561360037 2353132 1072020 C25H4BNGOB Fermioxamine B
1 3580 | 100 117 [MsH]1+ 619366118 619.365008 1.001063 0.338768 C27HSONSO10 Ferrioxamine Gl —
12 3500 | 110 117 [MsH]1+ 561360639 561.360238 2577058 0.714608 CI5HASNGOS Ferrioxamine B —
13 350 |110 117 [M+H]1+ 619366118 619.365421 1.367240 1125066 C27HS0NGO10 Ferrioxamine Gl
14 3591 |1 17 [M+H]1+ 561360639 561.360452 2176637 0323352 C25H4BNGOS Ferrioxamine B
15 3501 |11 117 [MsH]1+ 619366118 619.365343 1126557 1.251540 C2THSONGO10 Ferrioxamine Gl
16 3592 112 117 M+H]1+ 561360639 561.360151 4139665 0.869936 C25H4SNGOS Ferrioxamine B —
17 3592 112 17 [M+H]1+ 619366118 £19.365807 2213948 0.502498 C27HS0NGOL0 Ferrioxamine Gl —
18 3503 113 117 [MsH]1+ 561360639 561.360437 2744766 0.350828 CI5HASNEOS Ferrioxamine B —
19 3503 113 117 IM+H]1+ 619366118 619.365819 1455692 0.483871 C2THS0NGO10 Ferrioxamine G1
0 3594 |114 117 [M+H]1+ 561360639 561.360402 2.243200 0.421606 C25H4BNGO8 Ferrioxamine B
1 s |14 117 [M+H]1+ 619366118 619.365077 1.204492 0.227981 C27HS0NGOL0 Ferrioxamine G1
2 3505 115 117 IMsH]1+ 561360639 561.350893 4497091 1.328857 CI5HASNGOS Ferrioxamine B —
3 3595 115 117 [M+H]1+ 619366118 619.365169 1.817626 1.532922 C2THS0NEO10 Ferrioxamine Gl —
24 3506 114 117 [RA+H11+ 5A1.3A07R39 5A1.3A0549 2.264920 0.1A0374 CASHABMNAOR Ferrinarmine B wiew &




Tutorial 14: Identification of Siderophores
In Imaging Mass Spectra




Tutorial 14: Identification of Siderophores
In Imaging Mass Spectra

 Image Window
— open image
— set up “Max X” and “Max Y”

e coordinates of the image bottom-right corner

e the values must be determined manually in FlexImaging
(Bruker) to correctly map the spectra into the image

e RO0OX451Y321 means
Max X =451
Max Y =321




Tutorial 14: Identification of Siderophores
In Imaging Mass Spectra

 Image Window
— point corresponds to single mass spectrum

— standard HSL (hue, saturation, lightness) color
model

— the most intensive point in a selected region is
red

— zero intensity points are violet



Tutorial 14: Identification of Siderophores
In Imaging Mass Spectra

 Image Window

— color represents

e sum of intensities of matched peaks in single mass
spectrum

* intensity of a specific compound if it was filtered by its
name in “Summary Table of Matched Peaks”



Tutorial 14: Identification of Siderophores
In Imaging Mass Spectra
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