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Advantage of Multi-Q 2

Improve identification coverage
— The more peptides and proteins the better

Improve quantitation accuracy
— Peptide ratio calculation + protein ratio calculation + normalization
— The best quantitation algorithmic combinations

Figure out which algorithmic combination is better under a certain
situation

Support for ratio compression correction
— Co-isolation ions in MS1

Graphic user intrefaces and visualization



Overview of Multi-Q 2

DB Search Result J_I MS Spectra _u

Preprocessing
* PSM & reporter ion extraction
. Impurity Correction

Ratio Compression Correction

Protein and peptide ratio Calculation
* 4 peptide ratio calculation algorithms
* 6 protein ratio calculation algorithms

Normalization

*  Reporter ion level

*  Peptide level
Protein level

Protein Ratios
Peptide Ratios
PSM Ratios

< Quantitation Report

S Ut P et Pt e s o b . Ve it - Pt bno

1
[ Proteintable |55 i « ¢ v « o « o {

[ stEDOT, . Y ] L] ERC N R N N

Peptide table E MS2 Spectra

= ||

-
PSM table

Protein Similarity Heatmap

Visualization

Analysis figures

ou : 126 127

4000000 107124

. 129131

3000000 — i

2000000 131136
1000000 | I I |
—% 3 7 § 3z %

S N

LA
]

Scientific Reports 2021



Quantitation Algorithms

Peptide
Protein

6 protein ratio

calculation . .

algorithms 4 pepthe ratio
calculation
algorithms

Summarization

PSM1 Ratiol
PSM2 Ratio2
PSM3 Ratio3
PSM4 Ratio4
PSM5 Ratio5
PSM7 Ratio7
PSMS8 Ratio8
PSM9 Ratio9
PSM10 Ratiol0

7 different normalization methods



Multi-Q 2 Peptide Ratio Calculation

Peptide ratio from median of PSM ratios (MedianPsmRatio)

ri r2 r3 A
||
PSM1
PSM?2 114
PSM3
v s v

Median Median Median
113

Peptide ratio from weighted PSM ratios (WeightedPsmRatio)

weight rl r2 r3
PSM1 0.7
PSM?2 0.3
¥ ¥ ¥

Weighted Weighted Weighted
Avg. Avg. Avg.



Peptide ratio from summation of PSM intensities (SumPsmIinten)

116 117 118 119
PSM1
PSM2
PSM3

‘1' ‘1' ‘1' \1' Calculate ratio

Sum Sum Sum Sum

Peptide ratio from slope of linear least square regressions (LinReg)
— Xaxis and Y axis represent intensities of two reporter ions, respectively

114 116 -

113



Multi-Q Protein Ratio Calculation

e Protein ratio from median of PSM ratios (MedianPsmRatio)

ri r2 r3
Pepl PSM1
Pepl PSM2
Pepl PSM3 v vV
Pep2 PSM4 v

Pep2 PSM5
v

Median Median Median

* Protein ratio from trimmed mean of PSM ratios (TrimmedMeanPsmRatio)

rl r2 r3
Pepl PSM1
Pepl PSM2
Pepl PSM3
Pep2 PSM4
Pep2 PSM5

Trimmed mean factor = 0.2
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* Protein ratio from median of peptide ratios (MedianPepRatio)

rl r2 r3
Pepl
Pep2

2B R

Median Median Median

* Protein ratio from weighted peptide ratios (WeightPepRatio)

— Peptide weight = Median of (113 intensity from all PSMs) + Median of (114 intensity
from all PSMs) + ...

weight rl r2 r3
Pepl 0.7
Pep2 0.3
¥ ¥ ¥
Weighted  Weighted Weighted
Avg. Avg. Avg.

e Protein ratio from weighted PSM ratio (WeightedPsmRatio)
— The same as peptide ratio calculation

e Protein ratio from summation of PSM intensity (SumPsminten)



PSM Intensity-based Normalization

Process
— Calculate the median intensity for each channel

— Each reporter ion intensity is normalized by the corresponding median intensity

4000000 — T T T T
3000000
2000000
1000000 —
0 126127 128.134 = 130.141
127.124 129.131 131.138
—>

After normalization, relative ratios may be closer to 1
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Ratio-based Normalization

e Assumption: abundances of most peptides remain the same in different samples
— Peptide-level normalization: median of different peptide ratios should be identical
— Protein-level normalization: median of different protein ratios should be identical
* Process
— Calculate median values for each ratio (peptide or protein ratio)
— Normalized ratio = original ratio/median

e Caution: If sample ratios are 2:2:1:1:2:2, this method cannot be used



Ratio Compression

Coeluting peptides within the isolation window = underestimation of
peptide/protein abundance differences

— Ratio compression

Filtering approach: filter out spectra with high interference

— Sacrifice quantitation coverage for accuracy Isolation window
Precursor
Algorithmic solution for ratio compression fixing Co-isolated
" eptides
— Maximize proteome coverage HEp
— Maximize quantification accuracy
>

m/z



JPR 2013

Ratio Compression Correction
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eresearch

Measuring and Managing Ratio Compression for Accurate iTRAQ/
TMT Quantification
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SCenter for Integrated Protein Sciences Munich (CIPSM), Butenandtstrasse $-13, 81377 Munich, Germany

MS MSMS
MS/MS

S21 =2 1(2+2)

— Drecursor
- interfering peak

m/z m/z

14



Experiments

e Generate all algorithmic combinations

4 algorithms for peptide ratio calculation

6

protein

Ratio compression correction (RCC): on and off

7 normalization approaches

None

Reporter ion level only

Peptide level only

Protein level only

Reporter ion level + peptide level

Reporter ion level + peptide level

Reporter ion level + peptide level + protein level

e Intotald X 6 X 2 X / = 336 combinations

Which is the best?

15



Test Data Set

e Cambridge TMT-6
— Published in BBA Proteins and Proteomics, 2014

— Four exogenous proteins were spiked into an equimolar Erwinia carotovora lysate
with varying proportions in each channel of quantitation
— Expected reporter ion ratios:
e Erwinia peptides: 1:1:1:1:1:1
e BSA spike (sp|P02769|ALBU_BOVIN): 1:2.5:5:10:5:1 -> Bovine serum albumin (BSA)
e Enolase spike (sp|P00924|ENO1_YEAST): 10:5:2.5:1:2.5:10 -> Yeast enolase (ENO)
* PhosB spike (sp|P00489|PYGM_RABIT): 2:2:2:2:1:1 -> Rabbit glycogen phosphorylase
(PHO)
e Cytochrome C spike (sp|P62894|CYC_BOVIN): 1:1:1:1:1:2 -> Bovine cytochrome C (CYT)

rl r2 r3 rd r5
P62894 1 1 1 1 2
P02769 2.5 5 10 5 1
P00924 0.5 0.25 0.1 0.25 1

P00489 1 1 1 0.5 0.5



|dentified Protein Number Using Different Search Engines

e \Validation software: PeptideShaker

NN
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o
1

Number of Identified Proteins
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s /'
Only search engine supported
by PatternLab

Only search engine supported
by MaxQuant

400 -
N I I I
300 | |

PatternLab is proposed by John Yates

(Nature Protocol 2016)
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Best Algorithmic Combinations

The best for standard proteins (varying theoretical ratios)

— MedianPepRatio for protein ratio + LinearRegression for peptide ratio + RCC
enabled (MTQ_alg1)

The best for background proteins (theoretical ratios of 1)

— WeightedPepRatio for protein ratio + WeightedPsmRatio for peptide ratio + RCC
disabled (MTQ_alg2)

Should use at least one normalization approach
Several different algorithmic combinations are comparable to these two



ARE: average relative error (the smaller the better)
AUCCD: area under the curve of coverage vs deviation (the larger the better)
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Turn on ratio compression correction improves quantitation accuracy for standard proteins,
but deteriorates accuracy for background proteins
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Comparison with Other Tools

4 standard proteins

Relative Error
o o © o o
%] (¥5) = (%2} (=)

o
H

o
o

P62894 P0O2769 P00924 P0O0489

EMTQ_algl ®mMTQ_alg2 mMaxQuant ™ PatternLab ®Libra

372 common quantifiable proteins

AUCCD 0.886 0.928* 0.895 0.909 0.902
ARE_Bg 0.105 0.062 0.095 0.081 0.088
RMSE 0.139 0.105 0.145 0.131 0.125
Mean 0.934 1.006 1.055 1.037 0.972
SD 0.122 0.105 0.135 0.126 0.122
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Correlation of Ratios Calculated with Different Tools
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Hultin iTRAQ-8 Data Set

Data set was published in MCP 2013

— Lung cancer cell line A549

— Abundance ratios for 8 channels are 2:2:1:1:2:2:1:1

— 5 fractions
Data analysis

— SearchGUI + PeptideShaker

— (Comet + Xtandem) + TPP validation (PeptideProphet + iProphet + Mayu)
The last channel was used as denominator

— Theretical values of 7 ratios (rltor7)are 2,2,1,1,2,2,1

24 Combinations
— 4 algorithms for peptide ratio calculation
— 6 protein
— Ratio compression correction (RCC): on and off



ldentified and Quantifiable Protein Number

e Quantifiable protein: one whose ratios can be calculated
e Search engine does matter
e Validation pipeline does matter

Identified Protein Number
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Quantitation Accuracy

e MTQ_alg2 (best for background proteins in Gatto-TMT6)
— One of the best in terms of AUCCD and ARE

e MTQ_algl (best for std proteins in Gatto-TMT6)
— Rank 33/48 in terms of AUCCD

— Rank 32/48 in terms of ARE

MTQ algl MTQ alg2 MaxQuant Libra PatternLab
AUCCD 0.901 0.905*% 0.889 0.894 0.899
ARE 0.090 0.086 0.102 0.094 0.091
RMSE 0.220 0.218 0.243 0.228 0.226
Mean1? 0.955 0.964 1.102 0.989 0.966
Mean2 1.964 1.981 2.099 1.993 1.970
SD1 0.155 0.148 0.148 0.156 0.136
SD2 0.253 0.256 0.263 0.269 0.271

 MedianPepRatio for protein ratio + LinearRegression for

peptide ratio + RCC enabled (MTQ_alg1)

* WeightedPepRatio for protein ratio + WeightedPsmRatio for

peptide ratio + RCC disabled (MTQ_alg2)

AUCCD

0.95

0.9

0.85

RCC disabled -

RCC enabled -

ARE
0.15

0.10

025 030

0.20

0.05

0.00

RCC disabled -

RCC enabled -
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What have we learned

No single algorithmic combination is the best for all the proteins
for all evaluation measures

Do | need to turn on RCC?
Which algorithm should | use for quantitation?
What kind of normalization approach should | use?



Searching for temperature-dependent proteins

Different channels are samples of different temperatures
— Channel 114: 55 degree = reference
— 115: 65
— 116: 75
— 117: 80

R1:115/114, R2:116/114,R3:117/114
Fold change > 1.5 for any of the ratios
Using 6 algorithmic combinations to obtain ratios = get candidate protein lists
— MedianPeptideRatio-LinearRegression
— WeightedPeptideRatio-WeightedPsmRatio
— WeightedPsmRatio
— MedianPsmRatio
— TreamedMeanPsmRatio

— SumPsmlntensity

RCC can be on and off, normalization is applied at reporter ion level



RCCis on

MedPep- WgtPep- TrMean SumPsm
WgtPsm MedPsm
LinReg WgtPsm § Psm Inten
MedPep-LinReg 0.78 0.76 0.85 0.76
WgtPep-WgtPsm - 07

WgtPsm E 094
MedPsm — — 0.71
TrMeanPsm — — o 0.7

SumPsmIinten — — E - —

RCC is off

MedPep-LinReg WgtPep-WgtPsm WgtPsm MedPsm TrMeanPsm SumPsminten

MedPep-LinReg 0.78 0.78 0.69
WgtPep-WgtPsm 0.74 0.74 0.62
WegtPsm 062 [NeseN
MedPsm — — - 0.61
TrMeanPsm — — — - 0.62

SumPsmlinten — — — — —
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Multi-Q 2 User Interface

Project Explorer

Project Explorer > Xl Quantitation Result |
| - (@ nantitation Result
9@ o\ °\ . |
= \5 Project List * Visualize Quantitation based on  final.ipro
=] TMT6-Cambridge Protein Table
+ enginesFF
v £ Has Unigque Valid
& « TestExp Protein 1D Unique Peptide  PSM 3 ™M 15 E|
4« winProphetOutput Peptide # #
=] iTRACQS Lina ECAZ2473_ferritin True T 9 1009 0971 093 1009 1022
0« TPP (CmtXtm) ECAD102_conserved_hypothetic... True 2 0935 0899 0881 0% 0938
W« TPP (CmtXim) noRC ECA4206_dTDP-glucose 46-deh.. True 1 1 0855 0939 1003 1015 0973
ECA4031_50S_ribosomal_subun... True 9 12 1021 0958 0966 0982 0998
ECA1935_pyridoxamine_5"-phos... True 1 1 1016 1181 1 1238 1094
ECA3B87_transaldolase_B True 9 10 0999 1066 1031 1039 1014 i
. . Peptide Table - i I
Project Information Spectra | Peptide Ratios | Pm Raios
. . Peptide Psm =
= = Peptide Seq Unique Weight # [MT_Erwinia_1uLSike_Top10HCD_isol2_45stepped_60min_01.94|
T [remsQEEMEaQEMeR  Twe a2 1 || T
Froj Info =
n[43] THSQEEMQHMOR True 426319 3 ]
n[43]LALVNASEGGLFFIDQDLK]3.. True 92,170 1
20170418 B 122 n[43]LTYEHEQLITAK[357] True 8,253,279 1 pu—
Froject directory | Efemph T TH-Cambr n[43]GFEGASSFLK[357] True 35,855,939 1 g
Quantitation name| TestEXp
< mn r _ ]
Search type All Combined Sean PSM Table - E
Validation type | TPP (protein & pep R
PSM ID Rank WeFi’ShMt S21 rl
Sample number g ool
Fracion Nabe | TMT_Ewina lulSike Toplo. 1 12625 03 1s¢)
Replicate number |1
15l data type | Profile = 1
Centroid windaow 0.04 v E
Created date of this quantitation ° T L
Created Date q i > wz ‘




4 Quanitstion Wizard . - 2 ™

Stenl, Create a Multi-0 2.0 project file

Project drectory

R

Type Sze Last Moddied Tme

Quantitation name

(< Back [ hexe> | [ Cancel ]

s Quantitation Wizard

Step3. Setup ratios

Labeling Method: iTRAQ-4plex -

View Purity Correction Factars

g - . r .
: User Defined Ratio: | - /‘ '| Allas.‘ | +Y L 4 Q
| Ratio Alias
115.1/114.1 ri
116.1/114.1 r2
-'— 117.1/114.1 r3
I
\‘/ a! Purity Correction Matrix
| ! abeling Method: iTRAQ-4plex LoadCsv SaveCsv
X
114.1 0.00 1.00 92.90 580 020
1151 0.00 200 92.30 560 0.10
116.1 0.00 3.00 9240 4.50 0.10
| 1171 0.10 4.00 92.30 3.50 0.10

S ————————

< Back || Next > Cancel
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Statistical Analysis Panel

A B

- Quantitation Result | Hietarchical Clustoring | fm Reportervisual 1 RatioBoxDist | Ratio Comparison |

Quantitation Result | Hierarchical Clustering /" fm ReporterVisual | RatioBoxDist |~ Ratio Comparison | e
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Visualization Module: Protein Similarity Heatmap

1. input table: ratios (x axis) of proteins (y axis)
2. column proximity matrix: correlation between ratios
3. row proximity matrix: correlation between proteins

2]

Linput table
2.column proximity matrix

3.row proximity matrix

31



Protein Similarity Heatmap

Similarity measures
— Euclidean distance, Mahattan distance, Pearson’s correlation coefficient
Clustering algorithm

— Agglomerative hierarchical clustering based on single linkage, complete linkage, and
average linkage

Flip algorithm

— For data sorting

— Uncle flip and grandpa flip
Coloring

— Red: low correlation

4

— Blue: high correlation

-
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Dendrogram shows protein grouping
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Conclusions
Maximize quantitative protein coverage

— Supports multiple search engines
— Supports several popular validation pipelines: TPP, PeptideShaker, PD

Optimize quantitation accuracy
— Various ratio calculation algorithms

— Several evaluation measures

— Implement a ratio compression correction algorithm
No single algorithm is the best for all the proteins under all the situations

Graphical interface for result visualization

Heat map and hierarchical clustering for further analysis

33



Acknowledgement

I

Ting-Yi Sung Wen-Lian Hsu

Cheng-Wei Cheng Ren-Hung Wang Chu-Ling Ko

Yu-Ju Chen

34



Hands-on Tutorial



Software Prerequisite

This slide is available on the web: https://goo.gl/smXFN4

.net framework 4 or newer version

Raw data in mzML or mzXML

Statistically validated identification result
— "TPP (protein & peptide level validation)"
— "TPP (peptide level validation)“
— "PeptideShaker (protein & peptide level validation)"
— "Proteome Discoverer (protein & peptide level validation)"


https://goo.gl/smXFN4

Create New Project in Multi-Q 2

e Double click on Multi-Q_v2.exe

* Create new project
— Right click on “Project List” in Project Explorer, or
— Click on “New Project” button on the toolstrip

Project Explorer | - X

Project Explorer | —
o @ O‘w‘- e‘*
; L 1::-1-,:,]',3.-'-1 Tist

0 @ o‘w‘. e‘i
New F'r.‘f‘J‘.ECJE : New Project
Add Existing Project

A projectis afolder. In the folder, there can be many quantitation experiments,
each of which corresponds to a sub-folder



In Project Name, type “CambridgeTMT6”. Then, Click on Browse to select a
directory for Multi-Q Project.

o) Project Wizard E
Stepl. New a Project o
Please fil up the following columns. (Columns with "(*)" are required) '__

Project
(*) Project Name:
(*) Project Location: Brows

Suppose you select D:\temp, the next page will look like this

[ ot Project Wizard |£|

Step2. Fill up Proiect Information. (Optional) 'i

=NE

2017/10/14 T 04:40:53
ProjectLocation D:\temp\Cambridge TMT6

ProjectName |CambridgeTMT6

ProjectDescription

A new directory will be created in D:\temp

» EIE » FISHEEE (D) » temp »
I . i T I |
MAZEEE ~ LTEHEE B i

-

g

. CambridgeTMT6



Create New Experiment

e Right click on project node or click on New Experiment button on the toolstrip
to create new experiment

Project Explorer | = 3 Project Explorer | v X

f‘@o‘;e; 4”@0,6'

= %N Project List
O = N2 Pl New Experiment
ew Experiment

Cambridee TMTE

Rename
Remove

e A wizard will pop up, click on “Next”

ulti-Q 2.0: Quantitation for isobaric labeling experiment

s wzard enables you to create an experment on sobane labelng quanttaton

pack |[Next=] [ cancel |




Quantitation Parameters

Created date of this quantitation 2017/10/17 T4 07:08:34
Project directory E:\temp\TMT6&-Cambridge
Quantitation name TestExp

Search type
Validation type

All Combined Search
PeptideShaker (protein & peptide level validation)

Sample number
Fraction Nnmber 1
Replicate number 1
M51 data type Profile
Centroid window size 0.04

Index Offset (# in mgf file - # in mzML file) 1

Search Type Validation Type

Individual Search

Run Combined Search
Fraction Combined Search
Al Combined Search

TPP (protein & peptide level valdation)

TPP (peptide level validation)

PeptideShaker (protein & peptide level validation)
Proteome Discoverer (protein & peptide level validation)

Centroid - Should be large enough to cover multiple profile peaks
- Use ProteoWizard to perform centroiding, then select
“Centroid” for MS1 data type



= Experiment

[—ZI--S:ample 1

=-Fraction 2

- Replicate 1

- Replicate 2

=-Fraction 3

- Replicate 1

- Replicate 2

=-Sample 2
=-Fraction 1

- Replicate 1

- Replicate 2

=-Fraction 2

- Replicate 1

- Replicate 2

=l Fraction 3

- Replicate 1

- Replicate 2

Search Type

Sample number

2

Fraction Mnmber

Replicate number

All combined search Fraction combined search

=-Experiment
=-Sample 1
=--Fraction 1

- Replicate 1
- Replicate 2
[=-Fraction 2

- Replicate 1
- Replicate 2
[=--Fraction 3

- Replicate 1
- Replicate 2
=-Sample 2
=--Fraction 1

- Replicate 1
- Replicate 2
[=-Fraction 2

- Replicate 1
- Replicate 2
[=--Fraction 3

- Replicate 1
- Replicate 2

Run combined search

=-Experiment

E-Sample 1
=-Fraction 1

- Replicate 1
- Replicate 2
=-Fraction 2

- Replicate 1
- Replicate 2
=-Fraction 3

- Replicate 1
- Replicate 2
=-Sample 2
=-Fraction 1

- Replicate 1
- Replicate 2
=-Fraction 2

- Replicate 1
- Replicate 2

Individual search

[=l-Experiment

=-Sample 1
=Fraction 1
= Replicate 1

=Fraction 1

= Replicate 1




Validation Type
| |

Sample number 1
Fraction Nnmber 1
Replicate number 1
TPP (protein and peptide validation) TPP (peptide validation)
=-Experiment =-Experiment
=-Sample 1 =-Sample 1
=) Fraction 1 =-Fraction 1

=-Replicate 1

PeptideShaker Proteome Discoverer
(protein and peptide validation) (protein and peptide validation)
= Exp erment I=-Experiment
=-Sample 1 =-Sample 1
=-Fraction 1 =-Fraction 1




Algorithmic Parameters
4. MgorithmicParameters

Protein ratio calculation method WeightedPepRatio
Peptide ratio calculation method LinearRegression
Enable impurity correction True
Enable ratio compression fixing True
PSM intensity-based normalization True
Peptide ratio-based normalization True
Protein ratio calculation method Peptide ratio calculation method
MedianPepRatio WeightedPsmRatio
MedianPsmRatio LinearRegression

WeightedPepRatio Median

TrimmedMeanPsmRatio



Peak Extraction Parameters

Reporter ion mz tolerance 0.1 Always used by quantitation algorithm
Reporter ion mz tolerance (unit Da i

Precursor isolation window size (Da) 1.2

Precursor mz tolerance (Da) 0.02

Precursor isotopic peak mz tolerance (Da) 0.02 |

Used only when ratio compression fixing is enabled

Reporter ion extraction for 126.127726 in a TMT-6 data set
— Search within the range of {126.127726 - 0.1, 126.127726 + 0.1}

126.127726
127.124761
127.131081 For TMT-10, the tolerance should be much smaller, say 0.001
128128116
128.134436
129.131471
129.137790
130.134825
130.141145
131.13818&0



JPR 2013

Ratio Compression Fixing

Journal of
proteome
eresearch

Measuring and Managing Ratio Compression for Accurate iTRAQ/
TMT Quantification

Mikhail M. S.}a‘.ritskj,t"c Toby Ma_thjeson,f Nico Zinn,'ll Gavain Sweetmsm,*' Carola Doc:e:,'r [sabelle Becher,'l'
Fiona Pachl,” Bernhard Kus‘[e:r,j”§ and Marcus Bantscheff

TCellzome GmbH, Meyerhofstrasse 1, 69117 Heidelberg, Germany
*Chair of Proteomics and Bioanalytics, Technische Universitit Miinchen, Emil Erlenmeyer Forum 5, 85354 Freising, Germany
SCenter for Integrated Protein Sciences Munich (CIPSM), Butenandtstrasse $-13, 81377 Munich, Germany

MS MSMS
MS/MS

S21 =2 1(2+2)

— Drecursor
- interfering peak

m/z m/z



Ratio Compression Fixing Parameters

Precursor

MS1

Reporter ion mz tolerance 0.1
Reporter ion mz tolerance (unit) Da
Precursor isolation window size (Da) 1.2
Precursor mz tolerance (Da) 0.02
Precursor isotopic peak mz tolerance (Da) 0.02

ic peak

le—>|
fe—>



Browse mzML or mzXML

a; Quantitation Wizard

Browse search result

Protein & peptide level validation
TPP (pep.xml & csv)

PD (pep.xml & prot.xml)
PeptideShaker (csv)

Peptide level validation

TPP (pep.xmil)

YDL Add mzML/mzXML files and search result files. Draq the files from the left panel to the right to create mappinag. 'i
oINS = Experiment
W &1 79 = Sample 1
File Naf Type Size Last Modified Time = Fraction 1
final.ipro.pep.xml xml 5,838 KB 2017/10/17 £4F 10 = Replicate 1
TMT_Erwinia_1ulSike_ToplOHC... .mzXML 237,335 ... 2017/10/14 F4£08 ~Search Result in Peptide Level
——3 Search Resul in Protein Level

Drag the file from the left panel to the tree node

on the right panel

[ < Back ” Next > ] [ Cancel ]




Ratio Editor & Purity Correction Matrix

o) Quantitation Wizard u

Step3. Setup ratios | H

Labeling Method: l View Purity Correction Factors

User Defined Ratio: |114.1 © /‘ v Alias: @ é 4 A 4
Ratio Allas
~ 1151/1141 r1
116.1/114.1 r2
' 117.1/114.1 r3
|
< 11 4

a5 Purity Correction Matrix C =R g

Labeling Method: TMT-6plex ,J |: LoadCsv SaveCsv
Reagent % af 0
126127726 0.00 0.00 160.00 540 0.10
127124761 0.00 0.00 100.00 040 0.00
128.1344 36 0.00 120 160.00 520 0.00
129.131471 0.00 L&l 160.00 5.30 0.00
130.141145 0.10 2.90 160.00 2.50 0.00
131.13818 0.60 3.40 160.00 320 0.00




Parameter Confirmation

g5! Quantitation Wizard

Step3. Confirm parameters

[Parameter checking]
Feel free to go back to previous pages for change.

Raw data file(s):
TMT_Erwinia_1ulLSike ToplOHCD_isol2_45stepped 60min_01.mzXML

Search result file(s):
final.ipro.pep.xml

Mayu_final_FDR.csv

Project name: TestExp
Project location: E:\temp\TMT6&-Cambridge

Sample number: 1

Fraction number: 1

Replicate number: 1

Search type: All Combined Search

Validation type: TPP (protein & peptide level validation)
List of <Ratio, Alias>:

<127.124761/126.127726, myri>
<128.134436/126.127726, myr2>
<129.131471/126.127726, myr3>
<130.141145/126.127726, myr4>

m

-

| < Back || MNext > | | Cancel |




Process Running

Step4. Status report for quantitation

=5 Reading Search Result

--------- V final.ipro.pep.xml,Mayu_final FDR.csv -- Finished in 275.83 ms

= Reading Raw Data

sl
-

- i TMT_Erwinia_1ulLSike_Topl10HCD_isol2_45stepped_60min_01.mzxXML
= 6 Performing Quantitation

(!

|
------- -: :- final.ipro.pep.xml,Mayu_final_FDR.csv

------- -:':; Save results to binary file




Result Page

| Project Explorer

Project Explorer - X | Quantitation Result ] 5 5
| ) v‘. @ o\ °\ Ouantitation Result Quantltatlon RESU It
= Q Project List : Visualize Quantitation based on final.ipro -
=] T T6-Cambridge Protein Table
. 3enginesFF
v £ Has Unique Valid
0« TestExp Protein ID Unique Peptide PSM 2 132 415 B
47« winProphetCutput Peptide # #
= iTEAQS-Lina ECA2473_ferritin True T 9 1009 0571 093 1009 1022
4« TPP (CmtXtm) ECAD102_conserved_hypothetic... True 2 0935 0995 0981 09 0938
7« TPP (CmtXtm) noRC ECA4206_dTDP-glucose_46-deh.. True 1 1 0856 0939 1003 1015 0973
ECA4031_505_ribosomal_subun... True 9 12 1021 0958 0966 0982 0.998
ECA1935_pyridoxamine_5"-phos... True 1 1 1016 1181 1 1238 1094
ECA3887_transaldolase_B True 9 10 0999 1056 1031 1039 1014 o
. f . | Peptide Table - E |
Project Information Spectia | Peptide Rafios | Psm Rafios
peptide S Uni Peptide Psm #
eptide Seq hosfe Weight  # [MT_Erwinia_1uL Sike_Top10HCD_isol2_45stepped_60min_01.94|
et B e S I
Proj Info =
A4 THSQEEMOHMOR True 426919 3 o]
n[43]LALVNASEGGLFFIDQDLK[3 True 92,170 1
20071018 BA 122 n[43]LTYEHEQLITAK[357] True 8,253,279 1 o
Project directory | Edtemph T TH-Cambr n[43]GFEGASSFLKI357] True 35,855,939 1ls
Quantitation name| TestExp
<| mn | r . ]
Search type All Combined Sean PSM Table - E
Validation type | TPP (protein & pep Tommg
PSM ID Rank WeFi);)hMt 521 rl
Sample number ol
Fracion Nurbe | TMT_Erwinia tulSike ToplOH.. 1 12625 09 154
Replicate number
M3Sl data type | Profile =7 1
Centroid window 5 0.04 E
Created date of this quantitation ° T T T T e
Created Date 7 o 5 wz




Files in Experiment Directory

Gatto-TMT6.conf 2021/4/6 R~ 04:52 CONF &%

Gatto-TMT6.procData 2021/4/6 R4 04:52 PROCDATA 8%
Gatto-TMT6.gResultDi 2021/4/6 K4 04:52 QRESULTDI 12
Gatto-TMT6.sResultDi 2021/4/6 K4 04:52 SRESULTDI 182

Gatto-TMT6.conf: all the parameter settings
Gatto-TMT6.procData: binary file for the raw data (mzML/mzXML)
Gatto-TMT6.qResultDi: quantitation result

Gatto-TMT6.sResultDi: database search result

9 KB
118,789 KB
2,355 KB
879 KB



Switch to Different Quantitation Algorithms

gt Multi-Q 2.0
File | Function |
Prc| Algorithm Switch - X
@0 e
s fm_AlgoSwitch | (pm|w(E) ||ﬁ/
Protein Ratio Caleculation: -
Peptide Ratio Calculation: Median -
Intensity-based Normalization: True -
Ratio-based Normalization: True -
Ratio Compression Fixing: True -

Cancel l l Apply




Heat Map & Protein Clustering

Cluster Setting Row Proximit Matrix Hide/Show Column Proximit Matrix Hide/Show Zoom/Origin ld Save Csv  _
+  Column Cluster Number - %]

ale Content 0.1 T e Row Cluster Number
(Pearson Correlation)
(Pearson Ctgrrelatig}l? 1




Reporter lon Abundance Analysis

Quantitation Result | Hierarchical Clustering /' fm ReporterVisual | RatioBoxDist | Ratio Comparison |

Abundance Compariosn Among Report lons

5000000 I 126.127

Bl 127124

128.134

4000000 B 129,151

I 130.141

3000000 191.138
2000000
1000000

0

126.127 | 127,124 | 128.134 | 129.131 | 130.141 | 131.138]

129.131H

126,127
127.124
128,134
130.141

Abundance Distribution of 126.127

20000
15000

10000 |

Counts

5000

B e e T R T e e e i a I
— R RO OOWW T TO O — RN R0~ OWOLWLWS IO O0NN— — GG MmNk o
e R R R A R R R L e Rt B R e R A A L I
S0 00000000 — — — — —— — — — _ I N Y S S S A A S S N o R T T T T T e R - e i i T i
—e M OO DWW MO — 00— @00 00O S S DM — 00— 530000 e D

Pt e e T =l = i = T A T e e R R =R = =T R TR - P e R A =]

— O 00000000 —— ——— — ™ — L R S A B I T T T T T T T e of = = = = = =
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Distribution of a Single Ratio

Quantitation Result |} Hierarchical Clustering | fm ReporterVisual /' RatioBoxDist | Ratic Comparison

2 3[4 55|
r2 re
30
:
i Y
: 25
o i | |
| I|
|
20
|
|
|
S 151
0 |
0.999

r2 Ratio



Ratio vs Ratio Scatter Plot

Ratio Comparison |

Ratio Comparison r2 - compare to |[&]
r2 vs. r4
6
4
T 2 =
.--l"I

re



Search Result Checker

e Check whether the search result files are valid for Multi-Q 2 quantitation

% SearchResultChecker.exe
< command usage >
-t [num] | the search result validation type
1 : TPP (peptide level validation)
2 : TPP (protein & peptide level validation)
3 : PeptideShaker (protein & peptide level validation)
4 : Proteome Discoverer (protein & peptide level validation)

-i [filel,file2,...] | validation file names connected with comma in the order : psm,peptide,protein
names should be in the order : psmfile,peptidefile,proteinfile

-d [directory path] | the directory of the validation files;
no need if the input file names are the full path
If the path consists of space(s), please use quotation mark to enclose it.

For example, -d "D:\Work\My folder"

e TPP (protein & peptide level validation)
— SearchResultChecker -t 2 -i peptidefile.pep.xml,proteinfile.csv -d D:\work\dataset



Project Explorer Operations

Project Level

— Remove project — project will be removed from Project Explorer and from
ProjectList.xml, but the folder will not be deleted

TMTE-Cambrideess
New Experiment

Jengin

Rename

—

ta

roject Informati Remove

— Add existing project

This will remave the project from the list and from ProjectList.xml file.
The physical directory of the project will remain intact.

oXE




Project Explorer Operations

Experiment level

— Rename experiment

— Remove experiment — have to manually delete the Experiment folder

= 5 Project List
=

=

TMTE-Cambridze

Jengines
ZenginesFF J

winProphet :Iew
2name
iTEAGQS-Lina | R |
TDD 1t ™7 emove

To remove experiment, please delete the directory manually and then click on
"Refresh” button on the top.

=
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