A brief tutorial on using the mIMT-visHTS software



mIMT-visHTS is a software for multiplexing time-resolved protein abundance profiles,
typically analyzed by isobaric mass tagging strategies.

A typical multi-dataset comparison workflow

Single dataset analysis
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The mIMT-visHTS workflow

Super dataset analysis
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The mIMT-visHTS

package

Mame

Files types

& RebuildSuperDataSet
&k DynamicInterop.dll
£k RDotMet.dll

b RDotMet.Mativelibrary.dll
k] Generic_Datasetl

lﬂ Generic_Dataset?

k] Generic_Dataset3

The application — PC version only

—Dynamic link libraries to run some features of the
—  application

—Reference normalized protein abundance profiles in
— .csv format (example datasets); mIMT-visHTS performs
the sum-normalization during the clustering step



The required dataset input file headers

Accession Description

AS-6699
AS-4417
AS-1190
AS-2163
AS-1994
AS-4385

GN=6699 Generic Protein Description
GN=4417 Generic Protein Description
GN=1190 Generic Protein Description
GN=2163 Generic Protein Description
GN=1994 Generic Protein Description
GN=4385 Generic Protein Description

Notes

The GN=IDs must be included in the Description
The data must be normalized prior to clustering

These profiles are our real data, however we have replaced the Accession and Description

values with generic ones.
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# Unique Peptides Channel_1 Channel 2 Channel 3 Channel 4 Channel 5 Channel 6

0.942
1.033
1.937

0.83
0.764
2.149



Begin with Model-based clustering steps
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SuperDataset:

Protein list

@ visHTS
File Edit | Teol | Help
1.00- Clu Search protein Ctrl+F CGluster: not selected -
1 4 5
Create Super dataset  Ctrl+R
0.00 -
] 7 L] 9 10
-0
. -
1 12 13 14 15 -
II 1
|
16 17 18 19 20
Base-DS D5-2 D5-3 D5-4
@ DS-1 Cluster @  GCluster F Cluster
DS-2 T M M
D5-3 DS-1 Ds-2
D5-4
Ds-3 D54




Notes

1. visHTS outputs are not optimized for 4 datasets (use with caution), however the clustering works.

Upload normalized datasets

@ visHTS =
File Edit Tool Help
100.  Clusters GCluster: not selected
’ 2 3 4
ol Create Super Dataset (clustering) = | B |-
Dataset files
MNumber of dataset file 3 -
Data_set_1.csv
WL 3 Data_set_2.csv
Data_set_3.csv
Clusters
Number of clusters 20 -
0 Time points
Mumber of timepoints & -
Time point labels
1. 0 2 2 3 4 4 6 h 8
6 10 12 14 16 18
16
I Base-DS  DS-2 DS-3 DS-4
Status: none @ DS-1 Ciluzter Ciluzter ) Gluster
) D§-2 v
) D5-3 D5-1 Ds-2
) DS-14
0s-3 D54
SuperDataset:

2. If 2 or more datasets are entered, a super dataset will be created.
3. Select the number of clusters and (time point) labels.

4. Press “Clustering” to cluster. Clustering takes between 1 to 30 minutes, depending on the dataset size




The BIC plot appears at the end of clustering
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Notes
1. The BIC plot disappears after you close the notification. Please grab a screen shot to preserve this output



VISHTS creates the “miIMToutput” directory that contains the
clustered data

Documents library

. Arrange by:  Folder =
mIMT-visHTS

MName Date modified Type Size
. Website 5/21/201511:12 AM  File folder
0. Previous_visHTS 5/21/201511:07 AM  File folder
b mIMToutput 5/21/201510:54 AM  File folder

Documents library  |nput Directory ~ Documents library ~ Output Directory

Website

mIMToutput
Mame Name
Lm ScreenShots_visHTS == @ SuperDS_Cluster

Lm ScreenShots_visHTS

# RebuildSuperDataSet

[#| Dynamiclnterop.dil

& RDotMet.dll

i# RDotMet.Mativelibrary.dll
@ HeaderlnputExample

(L] Generic_Datasetl

(L] Generic_Dataset?

@ Generic_Dataset3



Importing a clustered super dataset

@ visHTS = o E3
File | Edit  Teol Help
|,__? Open file Ctrl+0 ! Cluster: not selected A
3 4 5
o Savelist Ctrl+S
Exit
0.00-
I B 7 8 3 10
-0
I
11 12 13 14 15
' 1
|
16 17 18 19 20
Base-D5 D5-2 D5-3 D54
@ DS-1 Clugter @  Cluster ) Cluster
) DS-2 M -
) DS-3 DS-1 Ds-2
) DS-4
Ds-3 D5-4

SuperDataset:
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Importing a clustered super dataset

@ wvisHTS

File  Edit

Tool Help

100- Clusters

Cluster: not selected

0.00 -

2 3

-
@ Open

P .t
UC/ |]. » Libraries » Documents » visHTS » mIMToutput

- | 4 | | Search miMToutput pe |
-

Organize « Mew folder

=~ 0 @

0 Favorites
Ml Desktop
& Downloads

[V Eq
1= Recent Places

- Libraries
@ Documents

1

16

J’ Music
[ Pictures
i Videos

Lo Computer
& os(c)
== Removable Disk (E:)
Seagate Expansion Drive (K:)
gt MassSpec (M)
5 Shared (5

»

m

4

Documents library

mIMToutput
MName

(EL) SuperDS_Cluster

Arrange by:  Folder =

Date modified Type

5/20/2015 4:37 PM Microsoft Excel Co

Type: Microsoft Excel Comma Separated Values File
Size: 797 KB
Date modified: 5/20/2015 4:37 PM

[ |

File name:

- ’Snper dataset file(*.csv) b ]

I Open Ivl [ Cancel l

Protein list

SuperDataset:




Change the Y-axis in the Edit dropdown

B visHTS = %
File Edit Tool Hgt = “
060.  Clusters | a5 Graph option = X 1 Gluster: not selected A
’ 1 5
Set graph Y-adis parameters
[T Use automatic nomalize for each cluster
Minimal value  |0.00
~ Maimal value  |0.60 = l ﬁ
0- 1 l Cancel ] [ OK l "
6 10
-0
11 12 13 14 15
-1
LT T I T 11/
1 2 ¥ 4 5 6 7 & 5 10 11 12 13 14 15 16
16 17 13 19 20
Base-DS D5-2 D5-3
© DS-1 Cluster @  GCluster
_ Mot same Mot zame - Mot zame
) D&-2
) D5-% D54 Ds-2
DS-3
Protein list
File: SuperD5_Cluster.csv, Dataset number: 3, Cluster number: 20, Time points: &

Important: use the arrows to change the values. Entering the values manually will crash the software



Example 1: proteins that behave the same in all three conditions —
cluster 13

oo : ? 8 9 — ) 10 proteins in cluster13
do not change kinetics §
e

|
}

11 12 13 14 15

Click cluster to activate bulls-e
e s

16 17 18 19 20

D3-3

(e | 1 I

File: SuperD5_Cluster.csv, Dataset number: 3, Cluster number: 20, Time points: 6

Rename datasets here



Example 1: proteins that behave the same in all three conditions

1.00- 3

2 3 4 5

oo L - 3 10 proteins in cluster13 1§

do not change kinetics

|
}

e

11 12 13 14 15

Tlick cluster to activate bulls-e

(
" ~

16 17 18 19 20
Base-D5 D5-2 3
DS-1 Gl Cilu
Sa Sam Mot
D5-2
D5-2 D5-1 D5-2
Baseline M1
D5-3
i I

File: SuperD5_Cluster.csv, Dataset number: 3, Cluster number: 20, Time points: 6

Rename datasets here



[§

Example 1: Exporting the protein list

-10
12
! [. visHTS | —— —- | — IE&E
DS5-2 DS-3
Cluzter @  Clusts File Edit Record Tool Help
Same v Samel Ny Gene ID Cluster Description TMT1 TMT2 TMT3 TMT4 TMTS TMTE
DS-1 hza?u 13 GN=2970 Generic Protein Description 0175284, |0.181419.. |0.179316... |0.165813... |0.154776... [0.143382..
Baseline 2 |1802 13 GN=1602 Generic Protein Description 0.184263... |0.176156... |0.215957... |0.147411... |0.146858... |0.129353..
B 3 |a7e4 1 GN=4764 Generic Protein Description 0.169434...|0.179769... | 0.184005... | 0.182988... | 0.152321... | 0.121480...
— u 4 | 2644 13 GN=2644 Generic Protein Description 0.184242 . |0.167282... |0.180961... |0.175570... | 0.163585... |0.127356...
5 | 5532 13 GN=5592 Generic Protein Description 0.179882... |0.168555... |0.197877... |0.158841... |0.155423... |0.139413..
|l & 1713 13 GN=1719 Generic Protein Description 0.186636.. |0.172265... |0.182157... |0.158081... | 0.159574... [0.141284 .
Retrleve the rOteInS 7 |72 13 GN=2722 Generic Protein Description 0.177367... |0.170273... |0.192089... |0.168144... |0.164774... | 0.127350...
p e ome 13 GN=954 Generic Protein Description 0.174641... |0.182675... |0.190010... |0.171323... |0.157527... |0.123821...
3 6137 13 GN=6137 Generic Protein Description 0.192752... |0.186006... |0.168658... |0.153984. . |0.148419... [0.144178...
10 GN=646 Generic Protein Description 0.184229.. |0.171518... |0.184045... |0.172070... |0.152358... |0.135777...

Exit this window here by
clicking here!

Number of datassts: 3 Base-D5: 1 D5-1  Baseline Base-DS D52 M1 Same

Number of clusters: 20 D53 M2 Same

File: SuperD5_Cluster.csv, Dataset number: 3, Cluster number: 20, Time points: 6




Record dropdown - allows to build a table (Start

function)
session.

“‘SuperDS_Cluster-append_Screen1” is the output

file.

Example 1: Protein lists outputs — “Record” output

Documents library
mIMTeoutput

Mame

(L] SuperDS_Cluster-append_Screenl
@ SuperD5_Cluster

and Add more protein lists during a

Wt~ bW e
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ey
[ DATASET INFORMATIONS ]
SuperDS f SuperDS_Cluster.csv

Number o 3
Number o 20
Number o 5]

Dataset-1 Baseline
Dataset-2 M1
Dataset-3 M2

[ SELECTING OPTIONS ]
Base-DS Dataset-1 Clusterl3
Selecting Same

Selecting Same

[ PROTEIN LIST]

No Gene_ID Cluster
1 2970 13
2 1602 13
3 4764 13
4 2p44 13
5 5592 13
G 1719 13
7 2722 13
8 954 13
9 6137 13
10 646 13

Descriptic TMTL

GN=2970( 0.175285
GN=1602( 0.184264
GN=4754( 0.169434
GN=2644( 0.184843
GN=5592( 0.179888
GN=1719¢ 0.186637
GN=2722( 0.177368
GN=954 G/ 0.174642
GN=6137( 0.192753
GN=p46G1  0.18423

[ SELECTING OPTIONS ]
Base-DS Dataset-1 Clusterl4
Selecting Same

Selecting Same

[PROTEIN LIST]

No Gene_ID Cluster
1 5955
2 5569 14
3 975 14

DescripticTMT1

GN=5563( 0.1659119
GN=975 G/ 0.16909

TMT2

0.18142
0.176156

0.17977
0.167283
0.168555
0.172266
0.170273
0.182676
0.186006
0.171518

TMT3
0.179316
0.215957
0.184005
0.180961
0.197877
0.182158
0.192089

0.15001
0.168658
0.184046

T™MT4
0.165819
0.147411
0.182989

0.17597
0.158842
0.158081
0.168145
0.171324
0.159985
0.172071

TMT2 TMT3 TMT4

14 GN=5955( 0.163132 0.155465 0.188254 0.160685

0.14578 0.174531 0.153053
0.153534 0.183254 0.142712

TMTS
0.154777
0.146858
0.152321
0.163586
0.155424
0.159574
0.164775
0.157527
0.148419
0.152358

TMTE
0.143383
0.129353
0.131481
0.127357
0.139414
0.141284

0.12735
0.123821
0.144179
0.135777

TMTS TMTE
0.15106 0.181403
0.16117 0.156347
0.18211 0.169259



Example 2: Cluster 13 proteins from Baseline (dataset 1) that
behave differently in M1 (dataset 2) and in M2 (dataset 3)

[@ visurs

=", =g
File  Edit Tool Help

Clusters Cluster 13
L2l 1 2 3 4 5 S
0-

6

Black — not observed in the M1 dataset

PV Y

__ 119 proteins migrate to one of the following

1

clusters in M1 —>
- ____1-115
[ ] L [T [ [ ] ] [ | ]
1 3 5 & F B 3 W 11 14 15 18
I ‘ Bullseye for M1
16 17 13 19 20
Baze-DS D52 D53
@ DS-1 Cluster @  Cluster
_ Mot same Mot zame  « Mot same
) DS-2
) DS-% D3-1 Ds-2
Baseline M1
D5-3
-
File: SuperDS_Cluster.csv, Dataset number: 3, Cluster number: 20, Time points: 6




Example 2: Exporting cluster 13 proteins from Baseline that

behave differently in M1

® visHTS =

File Edit Record Tool Help

Mo. Gene ID Cluster Description TMT1 TMT2 TMT3 TMT4 TMTS TMTE i
h‘lﬂ‘l-l 3 GN=1914 Generic Protein Description 0.235460... |D.150016... | 0.203202... | 0.125029... |0.129503... | 0.116788...

2 |8273 a GN=5273 Generic Protein Description 0113158 | 0.107765... | 0.119158... | 0.222322. | 0.234661... | 0.202852... | -
3|34 10 GN=3424 Generic Protein Description 0.263435... |D171496... |0.1755974... |0.126975... |0.130663... |0.131454..

4 1538 15 GN=1588 Generic Protein Description 0317, (0142123, | 0.098315... | 0.226159... |0.185063... | 0.216016... L
5 | 4805 18 GN=4805 Generic Protein Description 0.168265... |D.157327... |0.122457. | 0.241460... |D.166077... | 0.144371..

6 (503 -1 GMN=503 Generic Protein Description -1 -1 -1 -1 -1 -1

7 |75 3 GMN=715 Generic Protein Description 0.236686... |0.193136... | 0.216568... | 0.145562... |0.115502... | 0.092544...

8 |4369 17 GN=4369 Generic Protein Description 0.163559... |D.158652... |0.152109... | 0.187765... |D.166830... |0.171082

9 1032 E] GN=1032 Generic Protein Description 0.175070... |0.159488... | 0.168342... | 0.1838200... |0.150560... | 0.157738

10 |5746 6 GN=5746 Generic Protein Description 0.152253... |0.162606... | 0.184531... |0175091... |0.163215... | 0.162302...
1 |1173 10 GN=1173 Generic Protein Description 0.1931599... |0.176004... | 0.168083... | 0.187210... |D.141615... | 0.133887...
12 | 5667 -1 GN=5667 Generic Protein Description -1 -1 -1 -1 -1 -1

13 [1053 E] GMN=1053 Generic Protein Description 0.172235... |D.163107... |0.163275... | 0.180502... |D.161212... | D.159662...
14 1735 -1 GN=1735 Generic Protein Description -1 -1 -1 -1 -1 -1

15 |36 15 GN=3946 Generic Protein Description 0.135025... |0.145657... |0.095463... |0.251957... |D177018... | 0.194577

16 |5484 15 GN=5484 Generic Protein Description 0140114, |D.124422 | 0.106767... | 0.240717... |0D.183830... | 0204147

17 |5625 10 GN=5625 Generic Protein Description 0.160333... |0.185245... |0.204104... | 0188071, |D.743177... | D.118367...
18 (8172 1 GN=5172 Generic Protein Description 0.150005... |0.186965... | 0.196655... |0.133574... |0.137374... | 0.155424

19 (1726 3 GN=1726 Generic Protein Description 0.150258... |0.199391... | 0.200342... | 0.154109... |0.136035... | 0.119863...
20 6243 3 GMN=6248 Generic Protein Description 0.193137... |0.190608... | 0.223495.. |0.127204... |0.155537... | 0.105012

21 6410 3 GN=6410 Generic Protein Description 0.205888... |D.188182... |0.2178259... | 0.138974... |D.141445... | 0.107679

| 4450 3 GN=4450 Generic Protein Description 0.195160... |0.205833... |0.189110... |0.147150... |0.143052... D.'I'IBBl.":’pS... g%
[l [ 3
Number of datasets: 3 Base-DS5: 1 DS-1  Baseline Base-DS Ds-2 M1 Mot same

Number of clusters: 20 Ds3 M2 Not same Close

Files SuperD5_Cluster.csv, Dataset number: 3, Cluster number: 20, Time points: &

“-1” in the table — not observed in the M1 dataset




Example 2: Cluster 13 proteins from Baseline (dataset 1) that
behave differently in M1 (dataset 2) and in M2 (dataset 3)

" @ visHTS E=RESE X
File Edit Tool Help
Glusters Cluster13
0.60 3 3 3 2 5 119
0-
6 7 8 ] 10
-0
11 12 13 14 15
-119
[ ] [ ] HE B E
1 3 [} 8 10 12 14 16
16 17 18 15 20 y
Base-DS D52 D53
@ DS-1 Cluzter ) Cluster @
~ ot zame - Mot zame - Mot zame
) D5-2
) D5-3 D51 D5-2
Baseline M1
DS-3
-

File: SuperDS_Cluster.csv, Dataset number: 3, Cluster number: 20, Time points: 6




Example 3: Cluster 13 proteins that be behave the same in
Baseline and M1, but differently in M2

® visHTS W=NECH * ]
File Edit Tool Help
Glusters Gluster13
0.60 1 3 3 3 5 15
1]
6 7 3 9 10
-0
1 12 13 14 15
-35
[ ] H W [ ] ]
3 ii 4 15
16 17 18 19 20
Baze-D5 D52 D53
5 DS—1 Cilust @ CGluster
- Sam Mot zam
D5-2
D53 D51 Ds5-2
Baseline M1
D5-3
E
File: SuperD5_Cluster.csv, Dataset number: 3, Cluster number: 20, Time points: 6




Example 4a: Cluster 18 proteins that behave the same in Baseline
and in M2, and not detected in M1

® visHTS (=]
File Edit Teol Help
Clusters GCluster18
0.60 1 2 3 4 5 5
0-
] 7 ] 9 10
-0
| 1 12 13 14 15
-5
16 17 18 19 20
Baze-DS D51 D52
DS-1 Ciluzter Ciluzter
H - Sa Mot
D5-2
a D5-2 D51 Ds-2
Baseline M1
D5-3
Protein list M2
File: SuperDS_Cluster.csv, Dataset number: 3, Cluster number: 20, Time points: 6




Example 4b: Cluster 19 proteins that behave the same in Baseline
and in M2, and not detected in M1

@ visHTS = ]
File Edit Tool Help
0ED- Glusters Cluster19 0

e

? No proteins meet criteria |-

N \ /

r—‘

19

AN AR

File: SuperDS_Cluster.csv, Dataset number: 3, Cluster number: 20, Time points: 6




Example 5: Baseline proteins in cluster 1 that move to cluster 19
In M1, but do something different in M2

File Edit Teool Help
B Clusters Cluster1 B

080 1 2 3 4 5 5
O-

6 7 ] g 10

-0
1 12 13 14 13
-5
[ ] ] [ ]
| 5 8 14
16 17 18 19 20
Base-DS D52 D53
DS-1 Cluster Cluzter @
19 - Mot zame Mot zame
D5-2
) DS-3 D51 D52
Baseline M1
Ds-3
z

File: SuperDS_Cluster.csv, Dataset number: 3, Cluster number: 20, Time points: 6




You can directly look for your favorite protein

In the Tools dropdown

File

. /D
® visHTS K/

Edit Tool Help

Clusters

Gluster13

-10

060-

2

M\

10

.
ot Protein search
r Y

* Input exact gene 1D

2970

Lo [0k

-10

AN AN
In

~
—

—

File: SuperD5_Cluster.csv, Dataset number 3, Cluster number: 20, Time poi

LK

Al

-

Protein search for 2970

2970 was found in D5-1[cluster 13], D5-2[cluster 13], D5-3[cluster 13]




