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Raw data conversion
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Ii MSConvert
MSConvert-GUI|

@) Listof Files () File of file names

[ Browse J \bnwse network resource...

Fiters

{3 Desktop Name Date Modified

4 gy\ Docments 1k Blark 008 wiff 2797KB  Sciex WIFF... 07-05:2024 18:25
} i ¢ 1k, Blank008 wif2 7090KB Sciex WIFF.. 07-05:2024 18:25
MS levels: Charge states: ; ki BSA_1.mzML 32MB mzML 08-05-2024 09:29
Sea b I T Norb o ds points: ' T BSA 1.wif | 2797KB  Sciex WIFF... 07-05-2024 16:49
bt BSA_1.wiff2 7090KB  Sciex WIFF.. 07-05-2024 16:49

Scan time (seconds): Colision energy: B-6 1kt BSA_2mzML 293MB  mzML 08-05-2024 09:29
. _ | &£ 07052024 T BSA_2.wif | 2797KB  Sciex WIFF... 07-05-2024 16:57

: Scan everk: - Activation type: © 1 LEamsA 1k BSA_2 wif2 7090KB  Sciex WIFF... 07-05:2024 16:57__
Qupt ecton; e by Brakyzertipe: | @2 TDU_gargi ki, BSA_3mzML 202MB  mzML 08-05-2024 09:31
23 C Drive datas M BSA_3wif | 2797KB  Sciex WIFF... 07-05-2024 17:04
Options -3 CD Ikt BSA_3 wiff2 7.086KB  Sciex WIFF.. 07-05-2024 17:04

+I0 Delete folder 1k, Ecoli_1mzML 603MB  mzML 08-05-2024 09:34
Mkt A Q3 Fusion [ Ecoli_1.wif | 2797KB  Sciex WIFF.. 07052024 17:19| -
Binary encoding precision: @) 645t () 326t [ Fter P N N e ki Ecol_1.wif2 718KB  Sciex WIFF.. 07052024 17:19
Wikeindes [F] Usé b compression: i : 1k, Ecoli_2mzML 498MB  mzML 08-05-2024 09:35
1 Ecoli_2.wiff | 2797KB  Sciex WIFF.. 07-052024 17:26
TPP compatbiity: [V]  Package in gzp: 1ki, Ecoli_2.wif2 7118KB  SciexWIFF.. 07-05:2024 17:26
Use numpress linear compression: 1kl Ecoli_3.mzML 623 MB mzML 08-05-2024 09:40 |

I Ecoi_3 wiff | 2797KB Sciex WIFF.. 07-05-2024 17:34

i1 Bl 2 wiff? T119KR  Criev WIEE  NZ.NR9N0417-24
< | l¢

-
. A

3
)

Use numpress short logged float compression:

Use numpress positive integer compression:

Combine ion mobility scans:
SIM as spectra: [ SRM as spectra:

Source name: BSA_1.wiff; BSA_2wiff; BSA_3.wiff; Ecoli_1.wiff; Ecoli_2.wiff; Ecoli_3.wiff

0 S

Sources of type: lklyspeatrafonnat 'H Cancel ]

Presets: | Generic Defaults v] l Save Preset v I [ Show Command Line Files to convert in parallel:
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EE] Msconver

Raw file conversion

' MSConwernGUL (64-bity Py " [ conversion Progress E@n
@ LaofFies © Fleol fe rarres
Fe: [Bowse | [ Bowm ek mamrve. @) i
o FA7600V7052024\BSA_2 wiff
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_:;\mmm&; v - F 7600407052024\ Ecoli_1 wiff
| AR0D AR BSA wh (L uy -
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| FATEOD OS24 Ecoh
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Moo
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NS Lovels LR W pen waceg
1 - 181 {0
L
FOMCS coume 2024 data\ Beech?_Fiemiley
Cporn

Output format. @m
Broy encodnpprecmien: @ S48 0 X
Wtw ndhex (¥ Une s commprsmon (/)
TEP corpatiley 1V Packagungse ||

Ussirasgrons inews cavgromioe: 7] FA7600N07052024\BSA_1.wiff
Use resrprwas shot logosd flost compresmon || Starting...
I yeinm! 1 | Opening file "F:\ 760007052024 BSA_1.wiff" for read...
o = Calculating SHAT checksum...
g = E{'O'W'?g\'bwcs 2024 data\Batch?_RawFiles\BSA_1.mzML"
SN m AN - [l | Writing "F: course ata | es’ 1.mzl
| e o ns. | [SermFrovet | [ Soom Commend ire | Pleto et mpuetet 2+ i
N — d
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Reference proteome download



‘e

UniProt 3
(-3

Database download from Uniprot

UniProtKB 20,434 results

= Rowiowed {Swiss Pl
(20434 % g Tiek » £ Cuaesrracs sowmns < Saare v
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T ey [ THIT 8 ELNE HUAWN Nestropht slastass| | _
Format
Ge LT . HELZ HUMAN PFrobatie heticasn with 2ine Snger domaing. | .
°f""" FASTA (canonscal)
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Présyy . MO HUMAN Memitrans cofacior protem | ¥ Yes
Enrpms Clyss

Qoneas a SGIE HUMAN Spetm-associsted antipen 18] | ™
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ACIVEY regulbon (1 BES) PrE3N N AR HLMAN c wnd ]
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DT ;::'“Jh P850 N PR _HUNAN Frotsin PML| |
(mwakarren) (YU B89
NOve e asawvwe . STING_ HUMAN Stimulntor of interferon genes protsng. |
Protein suistance FO168% . HUAB HUWAN HLA class | histocompatitslity antipen. B alpha chaing . |

ﬁ pwiz-setup-3.0.24054 345611 -x86_64 Windows Installer ... 25-02-2024 11:37 81,842 KB
| || uniprotkb_e_coli_AND_model_organism_833_2024 02_24 FASTA File 24-02-2024 08:45 1,852 KB |
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Database Search tool



Database Search Pipeline RSy s

Dynamic PTMs grow search space

MGRTYGDRSTILPKH

@@ Proteome. OB Qe Because multiple DI GSESTEHK
- T PTMs may be in each T G S*E S TE K

'@ v peptide, adding PTMs "
AN | .,  MoRTYGOR toasearchcreatesan D I G S E S*T E K
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N D I G S*E S*T*E K

FaMwith scorend and pvalue 0:0001 CASA1_BOVIN Yates et al Anal. Chem. (1995) 67: 1426-1436.
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Spectral Assighment
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Download DIA-NN

O Product Solutions

nichev / DiaNN  has

) Code D baes 264 11 Pul raguests 1 2 Ciscussions D Mtiove [ Proiects (D Securky

DIA-NN 1.8.1

e 'Prak hesght' guantification mode

o Flred hantling of cases when o spectral library annotates the precursor won s fragment o Inclodes yL/b1L fragmeet
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Interface

fa 05/07/202412:41:32 X +

Experment name: 050772024 12:41:32
Input
| Raw | | diaPASEF d | | Clearlist | | Convertto dia

-~

08-08-2024

[ Spectral librany ]

| AddFASTA | .

[ Clear list ]
Reannotate

| DIANNexe | diamnexe

Precursor ion generation
FASTA digest for libranyfree search / librany generation

Dieep leaming-based spectra, RTs and IMs prediction

Protease Migsed cleavages |1 =

Mawimum number of varable modifications |1 =

M4em M excision

C carbamidomethyation
Cue(M) ] Ac(Ntem) | Phosphe [ KGG

Peptide length range 7 = — (30 =
Precursor charge range i = — |5 =
Precursar m/z range 400 = - (900 =
Fragment ion m.z mnge 200 = - 1800 =

Output
[] Use existing .quart files when available

’ Main output ]

’ Temp./ dia dir ]

Generate spectral library Quantities matrices

| Outputlibrary | FAOMICS course 2024 data'\Data foi

[ Generate Prosit input from FASTA or spectral librany
Precursor FOR (%) (1.0 = Threads |12
zenerate POF report

L1

Loglevel |1 |=

Additional options
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Algorithm

Mass accuracy (0.0 =[] Unrelated uns
MS1accuracy (0.0 = Use isotopologues
= MER

Heuristic protein inference Mo shared spectra

Scan window 0

Praotein inference [Genes w7 l

Meural network classifier [Dnuble-pass maode v]

Quantification strategy [Hubust LC thigh precizion) "l

Crogs-un nomalisation [HT—dependent *l
Librany generation [Smart profiling - l
Speed and RAM usage [Dptimal results "]
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Final Run window

Experment name: 05/07/2024 12:41:32
Input
| Raw | | diaPASEF d | | Clearlist | | Convert to dia |

WUT-2K mzML -
FAOMICS course 2024 data™Data for DIANN search
SUT-2L.mzML

FAOMICS course 2024 data™Data for DIANN search
SUT-OAmzML

FAOMICS course 2024 data™Data for DIANN search
SUT-0B mzML

FAOMICS course 2024 data™Data for DIANN search
SUT-0C mzML

FAOMICS course 2024 data™Data for DIANN search
“UT-Test-AmzML

FAOMICS course 2024 data™Data for DIANN search
“UT-Test-B.mzML

m

1|

Spectral library
Add FASTA FAOMICS course 2024 data -
“Diata for DIANN search
\uniprotkh_proteome_UIPO00000
625_2023_Ecalifasta

Reannotate

DIA-MN exe diann.exe

Precursor ion generation
FASTA digest for ibranyfree search / library generation
Deep leaming-based spectra, RTz and IMs prediction

Protease Missed cleavages |1 | =

Madmum rumber of varable modffications (1 [
M4erm M excision C carbamidomethylation
QM) [[] Ac(N4em)  [C] Phospho  [C] KGG
Peptide length range 7 = — |30 =
Precursor charge range 2 = - |5 =
400 = - (900 =

Precursor m./z range

Fragment ion m.z ange 200 B - (1800 =
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Qutput
[] Use existing .quart files when available

F\OMICS course 2024 data\Data for

Temp/ dia dir
Generate spectral librany Quantities matrices

for DIANN search’\DAZ\reportdib tev

Output library
[7] Generate Prosit input from FASTA or spectral library
Precursor FOR (%) 1.0 = Threads |12 =
Generate PDF report Lloglevel (1 =

Additional options

) []) Ao

Algorthm
Mass accuracy (0.0 =

[7] Unrelated runs
M51 accuracy (0.0 = IUse isotopologues
MBR

Mo shared spectra

Scan window 0 =

Heurigtic protein inference

Protein inference lGenes ']

Neural network classifier lDoubIe-pass mode "]

Cuantification strateqy lHnbust LC thigh precision} V]

Cross-un nomalisation ’HT—dependerrt V]

Librany generation lSmart profiling ']

Speed and RAM usage lOptirnaI results "]
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Peptide Assignment and Protein grouping

Spectrum evidence
(PSMB)
Protein groups (PsM2) esme) e ‘P_SEG,J S Protein groups
Occam's Razor (PsMD (PSM3) ('PSMg ] ";PSM?-;) ':Ps"'i- ) Anti-Occam’s Razor
— e | Peptde A | PeptideB | | Peptide C | | Peptide D | [ Peptice € | Group 1
@smi) | “Subgroup 11
(PSM2} | subgroup 1.1 Protein assignment i N
Gy Protel (PSM1)
o =l f " Peptice R i | v L[ 2psms | ) o
| apsms | L Al | Peptide C | 2TV ) (Psm2
R — " Subgroup 12 | FESM3
P'rm 2' PEM4
& B
s w e ——— Protein 2 v - — | (Psms
Group 2 | Peptde A } Peptide B Proten 3 ,p s
oy | [2psms | ) 250
— e X i Protein 3 v e
P;‘-;Lq_al Protein 4 _Peptide A | Peptide B su 13 \pfy'ia
PsMe) | /———— Saana] | (Psme
Gy | [25Psms | Protein 4 =
DM I , - 3 PSMs
(PsmM7} ———{5 v [ Peptde 8 | Protein 4 { D v —I ]
(Psme} xiiacia EapereD Subgroup 14
(Pswg) | |Prowin8 y e Protein s
o Ehowe’ Peptide B | = Protein 6
[ 25Psms | 2 PSMs
EX VAR ‘ Protein & '
| Peptide 8 | S

Figure 1. Protein grouping algorithms Occam’s razor (left) and anti-Occam'’s razor (right). Groups can be based on
shared peptide rule (protein groups) or on shared peptide set rule (protein subgroups). This figure also illustrates how
PSMs are assigned to protein (sub)groups and shows the weighted PSM count for subgroups. When a PSM is assigned
to multiple subgroups, it will be calculated as one divided by the number of subgroups, which can result in fractional

PSM counts.

08-08-2024

Moreover, as proteins are grouped based on their identified peptides, carefully defined rules are
required on when and how to group these proteins. There are two possible approaches here: the
first approach consists of grouping all proteins that share one or more identified peptides (i.e., the
shared peptide rule), while the second approach consists of only grouping proteins that share the
same set (or subset) of identified peptides (i.e., the shared peptide set rule). These two
approaches can also be interpreted as grouping at two different levels: the protein group level
(based on the shared peptide rule) and the protein subgroup level (based on the shared peptide
set rule). These two approaches are also visualized in Figure 1.
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Search log and output files

diann.exe - "FANOMICS course 2024 data‘\Data for DIANN search\T-1G.mzML" -f "FNOMICS course 2024 data'\Data for DIANN search\T-TH mzML" - "FNOMICS course 2024 data’\Data for a
DIANN searchhT-1l.mzML" - "FNOMICS course 2024 data®\Data for DIANN search\T-2M.mzML" - "FMNOMICS course 2024 data'\Data for DIANN search\T-2N mzML" —f "FNOMICS course 2024
data*Data for DIANN search\T-20 mzML" + "FAOMICS course 2024 data'\Data for DIANN search\UT-1D.mzML" + "FNOMICS course 2024 data“Data for DIANN search \UT-1EmzML" £ "F:
YOMICS course 2024 data'\Data for DIANN searchUT-1F.mzML" < "FAOMICS course 2024 data"Data for DIANN search\UT-2)mzML" +f "FNOMICS course 2024 data®\Data for DIANN s=arch
WUT-2KmzML" —f "FAOMICS course 2024 data®Data for DIANN search WUT-2LmzML" +f "FNOMICS course 2024 data'\Data for DIANN search \UT-0AmzML" £ "FNOMICS course 2024 data
“Data for DIANN search \UT-OBmzML" -f "FNOMICS course 2024 data\Data for DIANN search®UT-OC.mzML" - "FAOMICS course 2024 data‘\Data for DIANN search\UT-Test-AmzML" - "F:
SOMICS course 2024 data'Data for DIANN searchUT-Test-B.mzML" ib " -threads 12 -verbose 1 —out "FNOMICS course 2024 data\Data for DIANN search'DataAnalysis3vreport tsv" —gvalue
0.01 -matrices —outdib "FXOMICS course 2024 data'\.Data for DIANM seanch“DAZ\report-ib tsv" —gen-specdib —predictor reannotate <fasta "FAOMICS course 2024 data“Data for DIANN search
“uniprotkb_proteome_ UP000000625_2023_Ecoli fasta” -fasta-seanch -minfrmz 200 -max-fr-mz 1800 -met-excision —cut K* R* -missed-cleavages 1 -minpeplen 7 -max-pep4en 30 -min-pr-mz 400
—max-prmz 300 -minprcharge 2 -max-prchange 5 —unimod4 —var-mods 1 —var-mod UniMod:35,15.554515 M —double-search —reanalyse —relaxed-protnf —smart-profiling —peak-center no+fs-
remaval

DIA-MN 1.8.1 (Data-Independent Acquisition by Neural Networks)

Compiled on Apr 14 2022 15:31:15

Cument date and time: Wed May & 15:55:58 2024

CPU: Genuinelrtel Intel(R) Xeon(R) CPU E5-1650 w3 @ 3.50GHz

SIMD instructions: AVX AVX2 FMA SSE4.1 55E4.2

Logical CPU cores: 12

Thread number set to 12

Output will be fitered at 0.01 FDR

Precursor/protein x samples expression level matrices will be saved along with the main report

A spectral library will be generated

Deep leaming will be used to generate a new in silico spectral library from peptides provided

Library precursars will be reannotated using the FASTA database

Libraryfree search enabled

Min fragment m./z set to 200

Max fragment m/z set to 1800

M4eminal methionine excision enabled

In silico digest will involve cuts at K* R

Maximum number of missed cleavages set to 1

Min peptide length setto 7

Max peptide length set to 30

Min precursor m/z set to 400

Max precursor m/z set to 500

Min precursor charge setto 2

Max precursor charge setto 5

Cysteine carbamidomethylation enabled as a ficed modification

Ma<imum number of variable modifications set to 1

Medification UniMod:35 with mass delta 15.5549 at M will be considered as variable

MNeural networks will be used for peak selection

A spectral library will be created from the DIA runs and used to reanalyse them; .quant files will only be saved to disk during the first step

Highly heuristic protein grouping will be used, to reduce the number of protein groups obtained:; this mode is recommended for benchmarking protein |D numbers; use with caution for amything else
When generating a spectral library, in silico predicted spectra will be retained f deemed more reliable than experimental ones

Fixed-width center of each elution peak will be used for quantification

Interference removal from fragment elution curves disabled

DIA-MN will optimize the mass accuracy automatically using the first run in the experiment. This is useful primarily for quick initial analyses, when it is not yet known which mass accuracy setting works
best for a particular acquisttion scheme.

Exclusion of fragments shared between heavy and light peptides from quantification is not supported in FASTA digest mode - disabled; to enable, generate an in silico predicted spectral librany and
analyse with this library

17 files will be processed

[0:00] Loading FASTA F\NOMICS course 2024 data'\Data for DIANN search‘wniprotkb_proteome_UP000000625_ 2023 Ecoli fasta
[0:00] Processing FASTA

[0:01] Assembling elution groups

[0:02] 355300 precursors generated

[0:02] Gene names missing for some isoforms

[0:02] Library contains 4352 proteins, and 4392 genes

[0:02] Encoding peptides for spectra and RTs prediction

[0:02] Predicting spectra and |Ms
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Data Report
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report.gg_matrix
report.log

() [0 [

report

report.pg_matrix
report.pr_matrix
report.stats

report
report.unique_genes_matrix
report-first-pass.gg_matrix
report-first-pass.pg_matrix
report-first-pass.pr_matrix
report-first-pass.stats
report-first-pass

(163110 13113111 ER 11 ER R

report-first-pass.unique_genes_matrix

AL PR el

07-05-2024 13:10
07-05-2024 13:10
07-05-2024 13:10
07-05-2024 13:10
07-05-2024 13:10
07-05-2024 13:10
07-05-2024 13:10
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07-05-2024 13:08
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07-05-2024 13:08
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T5V File

Text Docume

Adobe Acrob

T5V File
T5V File
T5V File
T5V File
T5V File
T5V File
T5V File
T5V File
T5V File
T5V File
T5V File
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report

RT correction and normalisation
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Sample to sample correlation
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@ report
~ Total MS1 signal-Meaning data is not normalised

1le8 MS1 signal
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Peptides identified in each sample
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Proteins identified in each sample
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| report.pg_matrix

Open “report PG matrix” data with MS-Excel
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F:\OMICS
F:\OMICS FAOMICS FAOMICS F\OMICS FA\OMICS F:\OMICS F\OMICS F\OMICS F:\OMICS F\OMICS F\OMICS
F:\OMICS F:\OMICS F:\OMICS F:\OMICS F:\OMICS course
COUrse  COUrSE  COUISe  COUISE  COUISE  COUurse COUrse  COUISE  COUISE  COUrse
course course course course course 2024
2024 2024 2024 2024 2024 2024 2024 2024 2024 2024 2024 2024 data\Dat 2024 2024 2024 2024
First.Prot data\Dat data\Dat data\Dat data\Dat data\Dat data\Dat data\Dat data\Dat data\Dat data\Dat data\Dat
. data\Dat data\Dat data\Dat data\Dat data\Dat afor
ein.Descr a for a for a for a for a for a for a for a for a for a for a for
L a for afor a for a for afor DIANN
iption DIAMNN DIANN DIANN DIANN DIANN DIANN DIANN DIANN DIANN DIANN DIANN
DIANN DIANN DIANN DIANN DIANN search\U
search\T- search\U search\U search\U search\U search\U search\U search\U search\U search\U search\U
search\T- search\T- search\T- search\T- search\T- T-
2M.mzM T- T- T- T- T- T- T- T- T-Test- T-Test-
1G.mzML 1H.mzML 1l.mzML 2N.mzML 20.mzML OA.mzM
L 1D.mzML 1E.mzML 1F.mzML 2l.mzML 2K.mzML 2L.mzML L OB.mzML OC.mzML A.mzML B.mzML
6-phosphe  9218.67 11752.3 10598.2 9021.98 10615.6 129274 10578.9 10099.1 8666.95 10584.9 10286.5 11165.4 10817.9 9485.67
Fumarate 1687.88 2334.35 1000.88 2223.44 898.345 2126.16 2182.46 1597.51 1344.35 863.145 110,175
Superoxic 6844.32 7549.89 7951.95 8832 9130.32 3897.57 2955.97 4920.13 6596.02 4827.69 11898.5 9109.1 10548.1 9214.31
Ribonucle 144.154 £92.111 1079.83 834.012 169.96  205.208 913.928 1023.25 1002.689 596.871 557.567
Maltodextrin phosphorylase 488.045 544.51
Aspartate  2003.61 2448.35 2163.91 2251.65 2536.75 2251.63 2413.44  2619.68 2447.39 2219.65 2324.38 1225.31 1045.87 1409.28
L-asparagi 8015.24 10657.6 7435.22 7605.79 9366.3 18667 31406.6 1115%4.4 9905.96 9541.06 113755 2187.62 378.585
Phospho-2-dehydro-3-deoxyheptonate aldolase, Tr - 394.278 772.804 1356.2 680.607
D-serine dehydratase 435.548  379.546
Threonine synthase 1425.82 1806.46 1178.86 579.938 1194.35 1219.27 487.077 364.524
Mannose- 2186.81 1603.2 1350.4 1596.58 1473.49 2168.67 1493.05 1683.88 1342.04 942.698 819.033 507.834 991.91
Tryptophs 2357.92  3539.96 1264.73 2457.5 2437.22 B04.694 4047.66 1592.96 1725.69 1765.34 3570.65 3116.98 2484.88 3314.35
Isoleucine 2579.64 3539.28 2876.24  2517.19 3198.79 4609.36 3832.75 3089.53 2315.53 3755.77 3840.46 3693.36 3455.5 3275.67
Alanine--1  1856.53 240944 2204.26  2178.77 2055.38 2210.48 212299 1434.51 1728.32 2095.72 207e.78 2541.37 2515.68
Methionir 811.187 1006.07 1047.47 977.074 990.973 ©682.307 878.825 1115.74 1028.95 1063.82 925.182 1410.21
Glycine--t  866.576 611.169 121.282 774.734 302.202 1018.63
Glycine--t 901.883 1054.24 830.117 541.614 1455.03 759.956 386.284 1061.71 1707.34 722,171 101746 1974.91
Glutamine 4096.21 4876.54 3316.92 3783.51 4009.21 975.018 4640.96  3681.41 3079.61 3517.44 429141 4051.58 3032.75 3370.75
Aspartate--ammonia ligase 122.99 238.081 653.773 108.622 252.085
Carbamoy 1044.67 860.999 843.496 1066.14 204.791 320.315 1107.91 444,283 360.996 482475
Small ribo  4870.04 5384.08 4802.67 5090.44 5296.58 8989.34 4682.21 4603.32 2906.76 5454.74 5204.59 5967.39 4441.24 5581.47
Small ribo 8828.7 0194.86 6523.38 10880.6 6900.51 1167.01 7308.02 5389.97 5182.39 5622.05 7612.2 594396 0622.58 10381.8
Largeribo  4037.69 2405.75 5163.05 4661.2  2534.05 1158.04 4119.05 2962.48 2186.19 3531.87 3990.76 4824.73 3886.1 7451.6
L-arabinose-binding periplasmic protein 235.667 239.787 243,937
Riboseim 41864.7 25735.6 95062.2 70371.8 50705.3 31483.9 54517.2 423139 38996.9 79204.7 91029.5 14185.3 4046.74 4898.02 3828.54
Protein M 1457.92 811.593 3012.534 1937.67 1605.16 912.057 1493.21 1463.89 2550.68 1385.83 1860.76 1140.75 1234.11 1247.36
Maltose o 566.876  6£52.948 1729.38 1673.94 1p45.01 749.324 ©689.579 1569.47 662.62 327.227
GMP syntt  3953.56 5059.24 2841.2 3798.6 3948.42 372446 3958.71 34957.44 3254.34 2666.8 5379.92 4854.22 4401.1 4701.49
Esterase F  1292.97 693.338 955.622 696.028 834.576 613.299 780.095 471.105 417.542
727.702 200.214 1073.65 741.54 612.001 1095.55 575.194 1239.92 1033.61 1245.6 8601.374
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