TMT (IP-MS Fusion)

Step 1: Click on the TMT tab on the home page to access all the TMT workflows (as shown in
figure below with the grey arrow).

This is for processing TMT DDA results.

Use AFTER searching raw MS files.

Can process IP-MS, Fusion-IP-MS,

Whole Proteome, Phospho-proteome experiments.

Step 2: Choose the type of analysis to run. You can hover over the question mark to get more
details on the different choices and recommended settings (as shown by the grey arrow below).
The choices to be made here include:
1. The choice of search engine (SEQUEST in Proteome Discoverer vs COMET)
2. The choice of analysis type (MAGMa LM for a two-sample t-test and MAGMa Limma for
a one sample t-test)
Click on the IP-TMT arm (highlighted with red arrow in the figure below) to access to workflow.

Analysis Type
For more information: 2 Use COMET Search results:
Use SEQUEST Search rd Choose the strategy for analysis with two choices:

1. Choose the search engine that was used for generating the PSM list.
2. Choose the model type to run the differential expression analysis with (between linear model (two sample)
O Magma (Limma) vs limma (one sample))

O Magma (Linear Model

NOTE: No default set but recommend setting of COMET search + Magma (linea model). Check "About" page
or manuscript for more details.

IP-TMT (Mutation or drug treatment) IP-TMT (Fusions) Whole Proteome TMT PhosphoProteome TMT




Step 3: Upload the annotation file. This is made using the experimental setup.

An example can be seen below taken from a Fusion IP-MS TMT10 experiment. Here each TMT
label is associated with a separate IP with FUS_ERG coding for IP of overexpression of the fusion
of FUS and ERG proteins and FUS and ERG coding for IPs of endogenous baits which are
overexpressed. Control column here lets the underlying tool know whether the label is a
control in your experimental setup or not. You can also hover over question mark for more
details. Click on the “Sample File” in blue to download this example annotation file.

A B c
1 Channel Label Control
2 126 none FALSE
3 127N FUS_ERG FALSE
4 (127C Control TRUE
5 128N FUS_ERG FALSE 1 Upload the 'Annotation file'
6 |128C Control TRUE
? 129” FUS F.ﬁ.le For more information: 2
8 129¢ ERG FALSE e i e S it ol 1 T T e S R Tl i i
9 130N FUS FALSE  cmmeri ot e rbhnegieHo S i
1? 130{: 13 1 E:GHE E:i E :::r:(”:eset NOTE: File name should not have spaces and should be ".csv" format.
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Step 4: Choose the conditions you want to compare in a pairwise fashion. And choose the
direction of comparison. So, choosing comparison (‘FUS’,’Control’) and direction
(Condition_1/Condition_2) means the following comparison will run — (Fus/Control).

2  Select the Comparison You Would Like to Perform

Choose a comparison with control
O('FUS_ERG!, 'Control')

O('FUS', 'Control')

O('ERG!, 'Contral')

OR Choose a comparison NOT with control
O('FUS_ERG', 'FUS')

O('FUS_ERG', 'ERG")

O('FUS', 'ERG")

Choose the direction for comparison:
O(Condition_1/Condition_2)
O(Condition_2/Condition_1)

Step 5: Upload the input files (PSM list) for quantification.



For SEQUEST in Proteome Discoverer search, upload a tab separated file of PSM (filtered at 1%
FDR or filter cutoff of choice) and associated reporter ion abundance (per TMT channel). The
abundances must be exported as signal-to-noise as well raw reporter intensities. Make sure the
files have the following columns — RV ISARANRTale) &1 1=Te BST=Te [V[=Ta T =B\ EXS (T Yol =1 [a!
Accessions', 'Protein Accessions', 'Isolation Interference [%]', 'Spectrum File', 'Charge’, 'RT
[min]', '# Protein Groups'

As before hover over question mark for more information. Click on the “Sample File” in blue to
download this example PSM files.

3 Upload a tab separated PD text file with "S/N" values

For more information: ?

Select a file: This file is the output from Proteome Discoverer(PD) search in the form of tab defimited "txt" file of all PSMs
passing 1% FDR threshold. The reporter ion intensities need to be exported as signal-to-noise ratios.

« This field is require)

NOTE: File name should not have spaces.

Choose File  No file che
For PD search ensure the following columns are present - ‘Intensity’, 'Annotated Sequence', ‘Master Protein

Reset Accessions’, ‘Protein Accessions’, 'Isolation Interference (%}, ‘Spectrum File', ‘Charge’, 'RT [min]', '# Protein

Groups' Ensure the column "Intensity* corresponding to precursor ion intensities asspciated with each PSM is

Sample file uploaded.

s Upload a tab separated PD text file with "Intensity" values
For more information: ?
Select a file:
« This field is required.
Choose File | No file chosen
R,‘“i‘

Sample file

The example has been taken from a real IP experiment and looks like the screenshot below.

(4 D

1 [Checked _lconfidence identifying N PSM Ambigu Sequence  Annotated S( Modification # Proteins  Master Prote Protein Acce: # Missed Cle Charge DeltaScore  DeltaCn  Rank Search Enginm/z [Da]  MH+ [Da]  Theo. MHs [I DeltaM [pprr De
2| FAISE  High Sequest HT ( Unambiguou LOYVALDFEQ (K] IcYVALDF N-Term(TM1 3 P60709  PGO709; Q6S 0 ) 0.4027 0 1 1 75287937 300849563 3008.4997 -135
3 FALSE  High Sequest HT ( TLLE [K].mTSTPET N-Term(TM1T 2 Q9szi7 Q98217-2; Q¢ 0 3 03043 [ 1 1 717.3936 2150.16624 2150.16666 -0.19
4| FAISE  High Sequest HT ( L YGTLOPA (K] dHLYGTLI (T 1014204 Q14204 0 3 05974 0 1 1 54428443 163083875 163083865 0.06
5 FALSE  High Sequest HT ( Unambiguou GHYTEGAELY [K].gHYTEGA N-Term(TM1 6 Q13885; PO7 Q13885; Q1% 0 3 0.5666 [ 1 1 73005321 2188.14509 2188.14473 0.16
6 | FASE  High Sequest HT ( Unambiguou AETECONTE [R] aETECQN N-Term(TM1 1P13645  P13645 0 3 0544 0 1 1 B47.76806 254128964 254129069 -041
7 | FASE  High Sequest HT ( Unambiguou IDEDGLLNLII [K].iIDEDGLL N-Term(TMT 2P35251  P35251;P3S: 0 2 0.4643 [ 1 1 806.97765 1612.94802 161294714 055
B | FAISE  High Sequest HT ( Unambiguou TVWTGIEMFF [R] tVVTGIEr N-Term(TM1 1 paganl Pasall 0 3 0.0508 0 1 1 57933211 173598177 17359817 004
9| FAISE  High Sequest HT ( [K].yRPEEVD N-Term(TM1 6 QIHAUO  QIHAUO; Q9 0 3 0.4404 [ 1 1 59833243 1792.98272 1792.98453 -1.01
10| FAISE  High Sequest HT ( A# [R] JEGDMIV 1P46777  Pa6TTT [} 3 0.4209 0 1 1 79242121 237524909 237525034 -053
11 FASE  High Sequest HT ( Unambiguou NDVLDSLGIS [R].nDVLDSL: N-Term(TM1 1Q9UBEO  QIUBED 0 3 0.1287 [ 1 1 81510198 2443.29139 2443.29179 0.16
12 FAISE  High Sequest HT ( Unambiguou VIMGEEVEP\ [R] vimGEEV N-Term(TMT 1P27708  P27708 0 3 03392 0 1 1 887.82493 2661.46022 2661.46073 -0.19
13| FAISE  High Sequest HT ( Unambiguou HSDGNLCVK [R] hSDGNLe N-Term(TM1 2P49458  PA94S8-2; PL 0 3 0.2636 [ 1 1 4966062 1487.80404 1487.80407 -0.02
14 FALSE  High Sequest HT ( Unambiguou DLYANTVLSC [K].dLYANTV N-Term(TM1T 2 P60709 PE0709; PE3. 0 3 05789 o H 1 81541668 2444.23549 2444.23289 1.06
15 FALSE  High Sequest HT ( [K].eQ5LPSV (T 1Q9NZ32  QINZ32 0 3 05396 0 1 1 85813337 257238555 2572.39443 -345
16| FAISE  High Sequest HT ( Unambiguou SKPNMNYDK [K].skPNmN\ N-Term(TM1 9 P11308  P113084;Q¢ 0 4 03122 [ 1 1 45075345 1799.99195 1799.99288 0.52
17| FAISE  High Sequest HT ( Unambiguou LPEDPLLSGLL [K].IPEDPLLS: N-Term(TM1 1P49327  Pa932) 0 3 05943 [ 1 1 74611145 223631979 223632046 03
18 FALSE  High Sequest T ( (R].gWFDAE' N-Term(TMT 1P27694  P27694 0 3 0.4399 [ 1 1 82276835 24662905 2466.29168 -048
19| FAISE  High Sequest HT ( Unambiguou DLYANTVLSC [K]. dLYANTV N-Term(TM1 2 P60709  P6O709; P63 0 3 0.3366 0 1 1 81541622 244423412 244423289 05
20 FAISE  High Sequest HT ( [K].mELQEIQ N-Term(TM1 7 PO6753-5; PC PO6753-5; PC 0 2 [ [ 1 1 795.46998 1589.93269 1589.93369 -0.63
21 FASE  High Sequest HT ( EEQLON [K].IAQLEEQ! ( 2P35579  P35579; P35 0 3 05915 0 1 1 66370157 1989.09015 1989.09046 -0.15
22| FASE  High Sequest HT ( Unambiguou STASLLATQE [R] sTASLLATN-Term(TM1 5Q9Y205-6  QIY205-7;Q 0 3 03711 [ 1 1 81377922 243932311 243932053 106
23| FALSE  High Sequest HT ( Unambiguou GVSFYEVPPE [R] gVSFYEV N-Term(TM1 3 000159-3  000159; 0OC 0 3 0.6437 [ 1 1 B32.77652 249631502 249631246 102
24 FAISE  High Sequest HT ( [K1.amQDAE' N-Term(TM1 1P38646  P38646 [} 2 05155 [ 1 1 72689192 145277656 1452.77685 02
25 FALSE  High Sequest HT ( [R].eNSASQI il 11P39880  P39880-3; P2 0 3 0.4873 0 1 1 77375648 2319.2549 2319.25562 -031
26 FASE  High Sequest HT ( [KI.ANPEQK[ (TM1 3 Q8ND76  QBND76; Q8 0 3 0.199 [ 1 1 40423582 1210.69289 121069444 -128
27| FALSE  High Sequest HT ( Unambiguou IEEGLDQINK (R].IEEGLDQ N-Term(TM1 2000161  000161-2;0 0 3 0.0866 [ 1 1 539.64673 1616.92565 1616.92596 0.19
28 FASE  High Sequest HT ( Unambiguou NKDQGTYED [K].nkDQGTY N-Term(TM1 2P60660  PEOBD; PEO 1 3 0,639 0 1 1 74905411 224514776 22451501 -1.04
29 FAISE  High Sequest HT ( Unambiguou DASVAEAWL [R].dASVAEA N-Term(TM1 3 Q01082-2; Q Q01082-2; Q@ 0 3 0.726 [ 1 1 7744037 232119653 232119749 -041
0 FAISF  Hieh Senumat HT [ Linambierin KCFPIMTVPE IR] keF PIMT N-Tarm(TM1 R09UIVA  OROFFR: Of 1 1 03257 0 1 1 6M.35274 1802.04367 1R02 04325 023

For COMET search after Peptide-Prophet and Libra, upload a tab separated file of PSM (filtered
at 0.9 probability or the probability associated with FDR cutoff choice) and associated reporter
ion abundance (per TMT channel). Make sure the files have the following columns —

"spectrum”,"precursor_intensity","peptide”,"assumed_charge","retention_time_sec"
As before hover over question mark for more information. Click on the “Sample File” in blue to
download this example PSM files.



3

Upload a tab separated COMET search output text file after libra quantification

For more information: 2

Select a COMET output file:

= This field is required.
| Choose File |N0 file chosen
| Reset |

Sample file

Step 6: You can modify settings (using fractions, doing row normalization and type of column
normalization) for your specific analysis. Recommendation is to use the default settings. Hover
over question mark for more information.

Step 7: Enter the Uniprot-ID of the bait that is pulled down in your IP-MS experiment. This is
especially important for the non-control comparisons (if chosen for example (‘FUS_ERG’,’FUS’)
in step 4) to normalize by bait for Condition 2-vs-Condition 1 type of comparisons (for example,
drug treatments vs non-drug treatment). If you want to switch off bait normalization for non-

control comparison type in “NA” in this field. Make sure the Uniprot-ID is in the
column of your PSM files if SEQUEST search is run or column ‘[eJgelt=Ilglif
COMET search is run (input in step 5). The example below of “P11308” corresponds to ERG bait.
As before hover over question mark to get more information.

e Enter the Uniprot ID of your bait below:

For more information: ?

Enter ; separated names of both Head and Tail if Fusion vs Control comparison
Example - Q16204;P07949

« This field is required.

P11308 ||FUS_ERG_annot.csv

‘ Reset ‘

Step 8: Enter the amino acid sequence of the fusion protein. This is important to remove
peptides that would not belong to fusion protein for the analyses that involve fusion condition
(in the example here, these would be FUS_ERG/Control, FUS_ERG/FUS, FUS_ERG/ERG)

For all other possible comparisons, enter “NA” here.



7  Enter the amino acid sequence of your fusion protein:

For more information: 2

Only enter if doing a non control comparison or Fusion vs Control

= This field is required.

A |

Reset

Step 9: Choose whether to do imputation on your data or not. Recommendation is to not to not
introduce biases.

A successful start of run with look like this —

Run the Analysis

Your job has been succesfully submitted, you will be redirected to the result page once the analysis is complete

¢ Loading...

The output page (given a successful run) looks like the screenshot below. You can download the
protein level and peptide level differential expression analysis results as well as the pdf of
resulting volcano plot (set at 5 PSM cutoff). You can highlight specific proteins on the volcano
plot by entering the associated Uniprot IDs. You can dynamically set the thresholds and
download the resulting file, as well as subset the result file with user-defined thresholds. —



Success!

Click Here to Download the Result File (Protein level)

Click Here to Download the Result File (Peptide level)

Click Here to Download the baseline Volcano plot (PDF)

FC cutoff choice: Drag the slider to display the current value.

e &
Value: 2

Adjusted P-value cutoff choice: Drag the slider to display the current value.

——
Value: 0.05

PSM cutoff choice: Drag the slider to display the current value.

—p
Value: 5

Size of scatter point: Drag the slider to display the current value.

D
Value: 5
Enter Uniprot IDs separated by @
Example: Q08945@Q9UQE7
//| Update Volcano Plot
B °
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°
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| Download Volcano Plot || Download Subset CSV I
The output file (protein) looks like this -
A B E D E F G H 1 ] K
Protein log2FC pval adjpval Gene Symbo # PSMs log2_129C log2_130C log2_128C log2_127C PSM Cutoff
QsnNi27 0.30702633 0.39924374 0.52091505 THOC2 -12.990649 -13.324952 -13.41241 -13.221622 5

P49257 -0.6093058 0.00834517 0.03287657 LMAN1
P55769 1.14329422 0.01046787 0.03928972 SNU13

bk

Fi

3 -13.402203 -13.710232 -12.931258 -12.583512
4

5 Q12857 2.22252839 0.09058921 0.18675657 NFIA

6

7

8

9

-13.322712 -12.879798 -14.079682 -14.382377
-12.864906 -13.32071 -14.591746 -15.911478
QsPOME 201061233 2.3pE-08 1.01E-06 H2ZAFY2 -12.829975 -13.182418 -14.655948 -16.07195
Q55Y16 0.38778965 0.15218025 0.26455501 NOLS
P19623 0.05417775 091492509 0.94686273 SRM
P32322 0.79034712 0.10893608 0.21278764 PYCR1

10 P49411 09142341 1.61E-10 1.23E-08 TUFM -12.491338 -13.118713 -13.832979 -13.74906
11 |PO41B1 -0.321085 0.2886737 0.40658331 OAT -12.800733 -13.713797 -13.100591 -12.658733
12 P30044 -0.839435 0.00357765 0.0173092 PRDX5 -13.033574 -14.110908 -12.667489 -12.183243
13 Q8I¥sl 0.3935487 0.01534274 0.05273869 FTSI3 -13.29844 -13.066811 -13.298402 -13.740591
L4|P06396 -0.1491613 0.07946749 0.17203614 GSN -13.602259 -13.327337 -13.312501 -13.289177
15 |QSUHIB -0.7585537 0.13665519 0.24650946 DDX20 -13.10758 -13.632751 -12.435501 -12.782207

16  P26583 0.47364799 0.21551073 0.33243768 HMGB2
17 |Q96HS1 0.11666649 0.72599822 0.80623185 PGAMS

-12.782814 -13.349486 -13.256262 -13.519597
-13.021722 -13.238948 -13.185093 -13.307347

chrrBanrluwwdrrnBrwwn

18 P35221 -0.1724584 0.8357654 0.88325207 CTNNAL -13.812784 -13.32509 -13.286529 -13.164871
19 | 060306 -0.4419448 0.03044651 0.08857518 AQR -13.304495 -13.365179 -12.965247 -12.819277
20 015213 1.22489396 0.02555231 0.0779136 WDR4E =13.213743 -12.970104 -14.158282 -14.474442
21 1008RIZ0 -N7R1309 NONRNASSA N.NIINTNSR PAWR -13.425547  -13.553341 -12. 702026 -12.753227

ERG-vs-Control_FC_and_pval_YuLa +




The output file (peptide) looks like this -

1 [PeakiD

2 [K|.VTADVINAAEK[L]_2_F3.aw

3 [R).eLAQQVQQVADDYGK [C]_3_F3.raw
4 [RIATTPQQTK[1]_2_F4.raw

5 [R].ULLEGEESR.(M]_2_F2.raw

6 [KLINNLVLFDK[A]_2_F8.raw

7 [R1.eDLVPYTGEK[R]_2_F2.raw

8 [RLAFVNYLVR.[I]_2_F6.raw

9 [K.NSTWSGESK(T)_2_Fd.raw

10 [K].sGGGGGGGGSSWGGR.(S)_2_F6.raw
11 [KIGEELLSPLNLEQAAYAR [D]_3_F3.raw
12 [R].TQEVPLEK [A]_2_Flraw

13 [K].aEFIVGGK[Y]_2_F6.raw

14 [R]INIEELLK[H]_2_FS.raw

15 [R]QLEQITGK[G]_2_FS.raw

16 [K].eQLLOSNPVLEAFGNAK [T]_3_F6.raw
17 [R)ISTPIAGLDNINVFLK[A]_3_F8.raw
18 [K1akPAEAPAAAAPK [A]_3_F6.raw

19| [R] MMGEEVEPVGLMTGSGVVGVK[V]_3_FS.raw

20 [R).GSGTPSR.[H]
21 1K1 AmHGFI Ok (A1

) Flraw
Farw

4« » ERG-vs-Control_peptide level FC

+

Charge  Fraction  Protein
(KI.VTADVING 2F3aw 043175
[R).eLAQaVC 3Fiaw Q928413
[R1ATTPQQT 2F4aw  PS6192
[R).tLLEGEES 2F2raw  POA264
(KLINNLVLFC 2F8raw  PG28S1
[R].eOLVPYT: 2F2naw  P28289
[R].aFVNYLY 2F6aw  Qof211
(KL.nSTWSGI 2F4raw  P19338
1K).566666 2F6raw Q13151
[K] gEELLSPL 3F3aw 0001593
[R).dTQEVPL 2Flaw  Q9YSA9
(K.2EFIVGG 2F6raw  P4g729
[R]INIEELLK. 2 FS.raw QBWYPS
[R) gaLEQITt 2F5aw  QSSSIS
[K].eQLLQSN 3F6raw 043795
[R)ISTPIAGL 3F8raw  QEWWIL
1K) akPAEAP; 3F6raw  P36957
[R) MMGEEV 3fsaw  P27708
[R).dGSGTPS 2Flaw  Q9UQ3S
1K1 amHGFI € 1 FAraw P7RS27

F G
127¢ 127N
0.00012184 0.00010886

8.736-05 0.00017231
0.00014224 0.00010622
0.00021522 0.00012714
0.00010158  0.000169

5.56E-05  7.78E-05
8.77€-05

H 1

128¢C 128N

000012369  8.63E-05
8.78£-05 0.00019576

000012079  6.81€-05

000030739 9.78£-05
7.90E-05 0.00011641
5586-05  9.33t-05
9.80E-05

129¢

0.00013926

0.00014842 0.00015149
8.09-05  9.12E-05
B804E-05  8.96E-05
8.886-05 0.00011238

000011072 7.77E-05
9.926-05  9.76E-05
9.49€-05 0.00010287
897E-05  9.54E-05
S5.83E-05  7.38E-05

000010773 8.22€-05
1.44€-05 0.00023106

0.0001624 0.0001132
£.97F-06 000013207

0.00010418 0.00011116

741605  8.98E-05
9.826-05 0.00010254
000013418  9.34E-05
797605 473605
000011322 9.96€-05
9.08E-05 9.72£-05
6.80E-05  7.91E-05
B898E-05  9.52€-05
141E-05 0.00021785
0.00011551 0.00010889
185605 000011696

0.00011279
0.00010301
0.00012482
6.98E-05
8.27€-05
7.86€-05
0.00012756
0.00011022
000016094

X

129N

9.35E-05
8.85E-05
0.00010826
0.00010304
8.33E-05
0.00012921
7.24€-05
B.83E-05

0.00016886
8.58E-05
9.72E-05

0.00015526
7.37€-05

0.00015183

0.00015234

0.00018055
3.70€-05
427E-05
122F-05

L

130C

8.89E-05
7.83E-05
9.19€-05
4.68E-05
9.33E-05.
0.00012216
0.00010401
8.14E-05

7.85€-05
0.00023935
0.00025003
0.00022975

3.19¢-05



	TMT (IP-MS Fusion)

