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! Scaffold DIA - Demo2_Hela insulin_6 files 30 proteins.sdia — O =
File Edit View Experiment Export Tools Help
B ] é = & ‘ Summarization: | Treatment ~ | ul Protein FDR | 1.0% FDR | Min # Peptides 2 (¢ 0
Filters
/| Show Hidden 57 vl L p-value filker v GO Term » Q %]
GOlE#R EE(E
@\j) Display Type: | Exclusive Intensity | || Normalized Leg Intensities Color Options...
Oras Color Legend (Displayed Value) Biological anx:sé Cellular Component Molecular ...
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1V sp|P49792|REP2_HUMAN E3 SUMO-protein ligase Ra... sp|P4.. 358kDa 1 54 ® 100% 0.26 Homo sapiens e0 e (o] e e 2.45E8 2.24E8
Proteins 2 v sp|P15924|DESP_HUMAN Desmoplakin OS=Homo sa... sp|P1.. 332kDa 1 53 @100% 0.4 Homosapens O @ @ @ [ ] oocee o (o] 1.32E8 1.39E8
3 sp| 043707 ACTNA_HUMARN Alpha-actinin-4 OS=Hom... sp|04... 105 kDa 1 51 6% 048 Homo sapiens o0 [ ] (o] o) [ @
4 v =p|Q5T457|UBR4_HUMAM E3 ubiquitin-protein ligase ... sp|Q5.. 574 kDa 1 49 ® 100% 0.27 Homo sapiens [} [ ] o] L N ] oe 8.93E7 B.06ET
@ 5 v sp|P11388[TOP2A_HUMAN DNA topoisomerase 2-alp... sp|P1.. 174kDa 1 44 ® 100% 0.036 Homo sapiens ® 0@ @ L] oe . atEs | 449E8
6 V| sp|P18206/VINC_HUMAN Vinculin OS=Homo sapiens .. sp|P1.. 124 kDa 1 5 @1% 031 Homosapiens O @ @ @ @ @ O © @ O ® [essEs s
Visualize 7 /| sp|P12814/ACTNT_HUMAN Alpha-actinin-1 0S=Hom... sp|P1.. 103 kDa 1 43 63% 049 Homosapiens O @ @ @ @ © O © o 1.77E8 1.68E8
8 /| sp|QoNR30|DDX21_HUMAN Nucleolar RNA helicase 2... sp|Qg... &7 kDa 1 421 ®100% 023 Homo sapiens eoe@ O @®@® 0@ [INSTFENN nsEE
9 |V <p|QoP2ES|RRBP1_HUMAMN Ribosome-binding protei... sp|Q8.. 152 kDa 1 41 ® 100% 0,090 Homo sapiens L -] @ [ ] @ 0 1.22E8 1.04E8
v sp|QBEUPZ|KTN1_HUMAN Kinectin OS=Homo sapien... sp|Q8.. 156 kDa 1 41 ® 100% 018 Homo sapiens [} (-] o] [ ] (0] 1.24E8 1.09E8
d 11 sp|075533|SF3B1_HUMAN Splicing factor 3B subunit .. sp|07.. 146 kDa 1 40 @ 100% 0.14 Homo sapiens [ ] [ ] o] 2.66E8 2.42E8
Analysis 12 /] sp|P34932/HSP74_HUMAN Heat shock 70 kDa protein... splP3... 94kDa 1 8 ®100% 0.65 Homo sapiens @ e 0o @ o | seEs  sssEg
13 sp|P26638|SYTC_HUMAN Threonine--tRNA ligase, cyt... sp|P2... 83 kDa 1 38 @ 100% 051 Homo sapiens [ ] (o] o) oe | B7sEs | o20EB
14/ sp|Q14152|EIF3A_HUMAN Eukaryotic translation initi.. sp|Q1.. 167 kDa 1 3 ®100% 083 Homo sapiens oo O @® O O lassEs [ 4k
15| sp|P22102|PURZ_HUMAN Trifunctional purine biosyn... sp|P2.. 108kDa 1 37 ® 100% 0.65 Homo sapiens [ -] o0 @ e | sese | | sa46Es
1€ v sp|P50990|TCPQ_HUMAN T-complex protein 1 subun.. sp|P5.. 60kDa 1 36 @ 100% 0.25 Home sapiens [ ] [ ] o @ [ ] oe R ¥ = T ¥ =
Publish 17 sp|P78371|TCPE_HUMAN T-complex protein 1 subuni... sp|P7.. 57 kDa 1 35 @ 100% 039 Home sapiens [ ] [ ] (o] o) @ | 7sees | BEEE
e 18 sp|Q04637|IF4G1_HUMAN Eukaryotic translation initi... sp|Q0... 175kDa 1 34 @ 100% 0.51 Homa sapiens [ N ] o] e @] | aBses | 47%B
0.0% FOR (sttained) 15[V sp|P14625[ENPL_HUMAN Endoplasmin OS=Homo sa.. sp|P1.. 92kDa 1 4 ®100% 089 Homo sapiens ® 0 @ OoOoee O [ K = R A v =- T
GZBD::::E 20 v sp|P0o&725|K2C7_HUMAN Keratin, type |l cytoskeletal ... sp|P0.. 51kDa 1 33 ® 100% 0.61 Homo sapiens [ ] o0 L] Q [ 2mwEe | 28E9
21V sp|P00558|PGK1_HUMAN Phosphoglycerate kinase 1. sp|P0.. 45kDa 1 30 @ 100% 0.52 Homo sapiens L N ] ooe o e | 4aseEs | 489
Peptides 22| sp|POB733ENOA_HUMAN Alpha-enolase OS=Homo ... sp|PD... 47 kDa 1 30 ®100% 013 Homo sapiens e 0 OO0 0@ 0@ | 7429 | 101E10
0.0% FOR (sttasined) 23 sp|QsUIPO|RIF1_HUMAN Telomere-associated protein... sp|Q5... 274 kDa 1 25 @ 100% 071 Homo sapiens ® ® 0 @ e @ 3.07E7 2.96E7
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|#| Load Data =

ar-::h' v Analysiz « Advanced

Please choose a workflow & Help me choose

(®) Search against a FASTA database or existing reference library

() Create a reference library and search against it

Experimental Data Search Parameters Click to expand |

Some required fields are missing

(7] Load Workflow From File - Save Workflow Asgee Load Data Cancel 6




@ workflow : elibfERk&EENL 7 2 ERFERTRNNENLH D
Search a reference library : BE¥#E>1 73 —1RRZ= XM

Create a chromatogram library and search against it :

2 ERPERER
@ 3173, 5VINOEESIDIEE

EERENRET DT 71 elib, dlib, blib, fasta) &, ENIC
Xt g DEHIT—YR—Z (fasta) ZFiR

@ parameter [51 7 SURRERDEICITEHRDBVEREEHY]
Instrument Type :

WRINSA—F—1VEDIRE

Fragmentation :

CID/HCD/ETDHh58R. ZR I 1AV )—X

Precursor / Fragment / Library Fragment Tolerance:
HSREERRARI NV T —5 EDFFRRE=H

Digestion Enzyme : RFFRYIMAE

Peptide Length I RENRETIRTFRFORS
Peptide Charge I REMRETIRTFRDER

Max Missed Cleavages :

RN TF RMER DI, IR D7 I /B Z I EER U
RTPFRZER T DN DETE

Modifications: ZE Y (&4

j; Load Data
Search

Please choose a workflow & Help me choose

¥ Analysis ¥ Advanced

®) Search a reference library

Create a chromatogram library and search against it

Load search engine results

DIA Filesin...  Choose...

v Experimental Data Search Parameters

> 251K13

Experimental Data Search Parameters
¥ Reference Library ¥ homo_sapiens_prosit_generated_library.dlib

¥ Protein Sequence Database | ' homo_sapiens_reviewed_uniprot.fasta

¥ 16 Experimental Data Files

Control-PEROXO_IP_rep1.raw

v Instrument Type | Orbitrap/Orbitrap

€)

¥ Fragmentation | HCD ~  Higher-energy collision dissociation

v Precursor Tolerance 10 |C| ppm hd
v Fragment Tolerance 10 | T ppm
¥ Library Fragment Tolerance 10 | < || ppm e

v Digestion Enzyme | Trypsin

¥ Peptide Length 6 - 30 amino acids
v Peptide Charge 2 -3
¥ Max Missed Cleavages 1|8
Modifications

These modifications were detected in the library and will be used for peptide
identification, Please click the Edit button and edit the modification details for
proper annotation.

Name Mass s
Carbamido...  57.021464 0 C None Fixed

¥ Peptide FDR Threshold | 0.01
Data Acquisition Type

Non-overlapping Windows
Overlapping Margins Da
@) Staggered Windows
Precursor Window Size
@, Determine from raw file

Precursor window of

Edit...

Control-PEROXO_IP_rep2.raw
Control-PEROXO_IP_rep3.raw
Control-PEROXO IP_repd.raw
Control-PEROXO_whole-cell_repl.raw
Control-PEROXO_whole-cell_rep2.raw
Control-PEROXO_whole-cell_rep3.raw
Control-PEROXO_whole-cell_rep4.raw
HA-PEROXO_IP_rep1.raw
HA-PEROXO_IP_rep2.raw
HA-PEROXO_IP_rep3.raw
HA-PEROXO_IP_rep4.raw
HA-PEROXQO_whole-cell_rep1.raw
HA-PEROXO_whole-cell_rep2.raw
HA-PEROXO_whole-cell_rep3.raw
HA-PEROXO_whole-cell_repd.raw

©  Load Workflow From File... Save Workflow As...

File

> 254K11

Add

Load Data

> P14

pse T

Remove

Cancel



¥ Load Data

@ Peptide FDR Threshold : v Seach | Avotyss | v Acances - P.17
/\Ojo} HO)EEE%{E\ FDRO){IE Please choose a workflow e Help me choose

®) Search a reference library

Create a chromatogram library and search against it

Save DIA Files in... Choose...

® Data Acquisition Type

v Experimental Data Search Parameters

Click to collapse T
Experimental Data Search Parameters

v 1 Experimental Data File Add Bemove

DIADAIE TDPrecursor Isolation Window %1 71CDUL\T
v Protein Sequence Database v saccharomyces cerevisiae_reviewed_uniprot.fasta S0min_DDA_HEK293_200ng_1.raw
DR, RZ 254 RIS RSB E——

v Reference Library | ¢ saccharomyces_cerevisiae_prosit_generated_library.dlib

¥ Fragmentation | HCD ~ | Higher-energy collision dissociation @
- Non-overlapping Windows : s PrecursorTolerance| 10 0|/ ppm ~
v Fragment Tolerance 10 ||| ppm ~
ﬁjﬁﬁ"ﬁ@j’—/\\—i‘y joﬁﬁiﬁb\\fa:\,\ ¢ Library Fragment Tolerance w0 2 ppm v
v Digestion Enzyme | Trypsin b
- Overlapp|ng Margins . v Peptide Length | & - 30 amino acids
¥ Peptide Charge | 2 3

o~
R

ﬁﬁﬁdﬁo)zr_/ \\_5‘\} joﬁaiﬁb\‘%% (1@%?57@) M‘}d;. I'\:-ax Missed Cleavages 1
- Staggered Windows : ey S v e e o peptide entfication
windowmREHF0 9 DI NIZAIEZ X

Mame Mass Meutral Loss Al Terminus

Carbamidom...  57.021464 a C Mene Fixed

® Precursor Window Size

DIADBIEWIndow IS g SE%RE. BHlEraw I 71IbIC @ _—
®

%b\ﬂtll‘ﬁ*&é %O)aiaiiﬁjﬁq &) Non-overlapping Windows - N
@i Vs Da —
@ Experimental Data File el 274 I\ 9’1 O

Precursor Window Size

MRENRERDraw I 71z ER @ O Ei“;;ww:'

9 Load Workflow From File... Save Workflow As...

Load Data Cancel 8




Data Acquisition Type

Non-overlapping Windows
Overlapping Margins
®  Staggered Windows

Da

Non-overlapping

Overlapping

Time =T, 24 m/z

24 m/z

24 m/z
24 m/z

24 mfz

24 m/z I
24 miz

A « X g SDIAEEMT -- margindY)
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400 M/Z 1000 M/Z
| Precursor Scan ]
M| Fragment Scan M

M Fragment Scan|M
M|Fragment Scan M

M|{Fragment Scan M

Precursor Scan ]

|
M|Fragment Scan M

M Fragment Scan|M
M|Fragment Scan M

M| Fragment Scan M
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Library Creation Parameters

The following parameters were used in the conversion process and thus should match your instrumentation settings. If they vary dramatically from
your settings please contact us.

Parameter Setting
Charge Range 2-3
Maximum Missed Cleavages 1
miz Range 396.4 - 1002.7
Default NCE 33
Default Charge 3

Featured Libraries

Coronavirus reference

Download Coronavirus enly DLIB (1.9 MB)

Download Coronavirus plus Human (pan human) DLIB (259 MB)
Download Coronavirus only FASTA - 13 entries

Download Coronavirus plus Human FASTA - 20,350 entries

Available Libraries

Arabidopsis thaliana
Download Arabidopsis thaliana DLIB (1.2 GB)
Download FASTA file accessed 10/22/19 - 15,896 entries

Caenorhabditis elegans
Download Caenorhabditis elegans DLIB (330 ME)
Download FASTA file accessed 10/23/19 - 4,089 entries

Danio rerio
Download Danio rerio DLIB (250 MB)
Download FASTA file accessed 10/22/19 - 3,125 entries

Drosophila melanogaster
Download Drosophila melanogaster DLIB (365 MB)
Download FASTA file accessed 10/22/19 - 3,586 entries

. Escherichia coli (strain K-12)

B  PrositCIERRSN7=>17 351, DLIB

https://support.proteomesoftware.com/hc/en-

us/articles/360035151172-Prosit-Derived-Spectral-Libraries-for-

Scaffold-DIA-Searches



https://support.proteomesoftware.com/hc/en-us/articles/360035151172-Prosit-Derived-Spectral-Libraries-for-Scaffold-DIA-Searches
https://support.proteomesoftware.com/hc/en-us/articles/360035151172-Prosit-Derived-Spectral-Libraries-for-Scaffold-DIA-Searches
https://support.proteomesoftware.com/hc/en-us/articles/360035151172-Prosit-Derived-Spectral-Libraries-for-Scaffold-DIA-Searches

! Library Manager

MName

uniprotkb AND _reviewed_false_A...
homao_sapiens_prosit_generated _|i...
mus_musculus_prosit_generated_|...
whole-cell_IP_lib.blib
blibScaffold_predefined.blib
humankeratin.dlib

Human.dlib

(7] Add Library

Status

Remove Library

FASTA

uniprotkb_AND_reviewed_false_A..
homao_sapiens_reviewed_uniprot.f...
mus_musculus_reviewed_uniprot....
Human_Uniprot_Sprt_Trembl_lsof...
uniprot-filtered-organism_Heomo...
uniprot-download_true_format_fa...
uniprot_human_25apr2019.fasta

Create Library Download...
Mew Prosit Library

Mew Chromatogram Library

HESREA2 : FASTAD S prosit=1 72 &/ (4.0)

1.(menu) File :open library manager

-> Create Library

-> New Prosit Library

! Create Prosit Library

Perform an in sifico digest of peptides from your FASTA and create a Prosit
likrary using Koina,

» The Library Location field is optional. If blank, library will be generated in
the same directory as the FASTA

= MCE is the Normalized Collisicn Energy for Thermo Fusion-class
instruments. If you use QEs, add 6 to your NCE. If you use ToFs, use NCE=33.
= With DDA, collision energy (CE) is adjusted by the instrument based on
charge and m/z, but DIA cannot make this adjustment on a peptide-by-
peptide basis. "Adjust NCE for DIA" corrects NCE for DIA acquisition for the
lack of CE adjustment

» The Default Charge field will be ignored if Adjust NCE for DIA is unchecked
» If you use this feature, please cite Searle et al, 2020.

FASTA: Choose...
Library Location: Choose..,
Digestion Enzyme: | Trypsin

m/z Range: 364 |
Charge Range: 2|$| 1o
Default Charge: 3|8
Default NCE: EE R

| Adjust NCE for DIA

Please select a fasta file

Opticnal

v

to | 10027 |
3.3

Ok Cancel

b

2.(dlib)libraryfEBDIz8dDINTA—5 % ASIU.

"OK” (K<OHODSRRINIET T IVME)

12
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The Combined Workflow

For the highest quality identifications, Scaffold DIA can create a
library. A pooled sample is searched with XCorDIA and the
resulting ELIB is used to extract and quantify peptides from
experimental samples.

N samples

W E

&pool =
&

80

B00-1000

@ M/Z
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Analysis®¥ 7. Advanced 972

| £ Load Data

i ¥ Advanced

Shared Evidence Clustering
Perfect shared evidence protein groups

[[] Moderate shared evidence clusters

[[] &ny shared evidence clusters

v Tareet Protein FDR | 10% FDR «

v Minimum Number of Peptides 215

w Load Workflow From File==-

Save Workflow Age-

Analysis

- P.18

Some required fields are missing

Load Data

Gancel

| HXY) A5

g% Load Data

Processing Directory
¥ C¥temp @ Hep

v Search v Analysis ¥ Advanced

®) Create a subfolder for intermediate files and remove it upon completion
Create a subfolder for intermediate files and retain it

Write intermediate files directly to this location

¥ Minimum Number Of Quant lons | 3

v Maximum Mumber Of Quant lons | 5

¥ Percolator Training Set Size | 500000
¥ Percolator Training Set Threshold | 0.001

v Filter RT

IANTHDIEHZIE
Datali

F'I

- min

Advanced
- P.20

ish ThH ol Load

Y =Y
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=L DI E=(E] [Display Typel

Display Type: Exclusive Intensi.. ~ | [ ] Normalized [ ] Log Intensities Color Options®-
8 Excclusive Intensity

Total Intensity alue)

Exclusive Intensity (Log: Fold Change)

Total Intensity (Log: Fold Change)

Exclusive Quantified Peptide Count

Taotal Quantified Peptide Count

Exclusive : I=——9I9XRTFRDH
Total : IITPRTFRED

Number

-Exclusive/total Intensity
RTFREZEE (DI AVRXICOE—ommEMNSEHH) D

- Exclusive/total Intensity (Log, Fold Change)
RTFREEEICDVT, ReferenceEDHEZRY ZDHFICH U C2ZKICT SLoglICEH#E:

- Exclusive/total Quantified Peptide Count
IOINDBHDIWERRITIN—TICTPHA I INERTFRT. D DEEICHEONTZ TSI A M
FORTFRICBREUVHA LIT7T28 (B2 L ALIBE3EHE) o 16
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Normalization

Sample 1 (188 values) - sample 2 (202 values) Sample 3 (543 values)
0.6 )
0.6
0.5
0.5
0.4
0.4
0.3 03
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EE
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\ _ = = Log, , Intensity ) 2 —
T T IVEE R IC L BSNormalization . 2
Ql -
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BYITIICBNT, 25%,50%,75%|287= 2 EBIEE, 1T ] ey
2F—HTEBLS ar azFl 03

B TER ORGSR E RS BRI TEIRY 3
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GOT7AI DY REE

M scarfold DIA - Scaffc

rile NEH View Exp 1.(mGHU) Ed|t -> M Add GO Annotation Database X
) i Edit GO Term Options

Scaffold DIA can annotate proteins using the Gene Ontology Annotation files in GAF
L | BUmmar format. These may be obtained from the Gene Ontolegy Annotation Database.
Please visit the GOA site for more information.

s Choose file...
Na i ource:
Preferences Add or edit displayes ftp:/fftp.ebi.ac.uk/pub/databases/GO/goa/HUMAN/goa_human.gaf.gz

Human Cnly (EBl, UK; ~10 mins)

3.9 00— REFREIFE

gaf(gaf.gz) I 71ILZ&ER,
AddIhNT

M GO Term Configuration

p——
@ Help Add Cancel

The GO Annotation database currently contains annotati.

search e ﬂ Please wait
MName el

Downloading from ftp.ebi.ac.uk
2. GO Annotations ¥7. Dounloading..
Import Annotations

I Import Annctations... I

goa_human.gaf.gz

L
Q Help

QOperation 8.0% complete

Cancel

18



1.(menu) Experiment
-> Apply Annotations
-> Apply all GO annotations

GOgEIRMannotationfI 5 A%

- Scaffold DDA - precursor_intensity_demo.sfdb

1 File Edit "'n"iE"l.l'\ll Export Help

B H S Apply Thresholding 7 mmarization:  MS Sample v
i Protein Clustering *

Filters :
Eppiy 5g annotations Eor taxonom

| Show Hidden Apply Annotations

& Import Attributes File...
Apply Pathways

Apply imported GO Annotations to the current file |

FPL llll Quantitative Analysis... Apply Using PSEA-Cuant |+ Normalized Celor Opti
Configure Labeled CQuantification... .
- - slor Legend (Displa: Value
Organize Ee—
Clear User Peptide Validation 2
5.89ET _g
S Populate Gene Names | 1.02ET =
=
wll Missing Value Imputaticn > 1.76GEG £ %
@ =
Samples _ Run Percolator 3.03E5 i u
T TS =T on PO TYarme 4 &
ﬁ 1 v Serum albumin O5=Homo sapiens GN=ALB PE=1 5V=2 ALBU HUMAM ALB

MATRIX
SCIENCE K.K.

19



MATRIX
SCIENCE K.K.

™ scaffold DIA - Demo2_Hela_insulin_6_files_30_proteins.sdia - O X
Eile Edit View Experiment Export Teols Help
B = é — - | ‘ j'.! Summarization: | Treatment V| Hl Protein FDR | 1.0% FDR. | Min # Peptides z & X 0
Filters
| Show Hidden |77 b db Namedec 2 p-value filter + GO Term a [X|
T
QJ\:B Display Type: | Exclusive Intensity  ~ | |+ Normalized Leg Intensities Color Options...
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ANALYSIS OVERVIEW
DIA data were analyzed using Scaffold DI& (1.0.0).
RAW DATA PROCESSING

Raw data files were converted to mzML format using Proteowizard (3.0.11748). Deconvolution of
overlapping windows was performed,

SPECTRAL LIBRARY SEARCH

Analytic samples were aligned based on retention times and individually searched against demc2, alib with a
peptide mass tolerance of 10.0 ppm and a fragrment mass tolerance of 10.0 ppm. Fiked modifications
considered were; Carbamidomethylation C, The digestion enzyme was assumed to be Trypsin with a
maximurn of 1 missed cleavage site(s) allowed, Only peptides with charges in the range [2--3] and length in
the range [&--20] were considered, Peptides identified in each sample were filtered by Percolator (2,01,
nighthy-13-655e4c7-dirty ) to achieve a maximum FOR of 0,01, Individual search results were combined and
peptide identifications were assigned postetior error probabilities and filtered to an FOR threshold of 0.01 by
Percolator (3.01.nightly-13-655e4c7-dirty ),

QUANTIFICATION

Peptide quantification was performed by Encyclopedia (0.6.12). For each peptide, the 5 highest guality
fragment ions were selected for quantitation. Only peptides exclusive to each protein or cluster were used
for quantification.

CRITERIA FOR PROTEIN IDENTIFICATION

Proteins that contained similar peptides and could not be differentiated based on MS/MS analysis were
grouped to satisfy the principles of parsimony. Proteins with a minimurn of 2 identified peptides were
thresholded to achieve a protein FOR threshold of 1.0%.,

GO ANNOTATION

Proteins were annotated with GO terms from: UniProt, InterPro, GO_Central, Reactome, GOC, HRA,
Ensembl, Intact, ParkinsonsUk-UCL, NTHNU_SE, LIFEdh, FlyBase, BHF-UCL, HGNC, MGI, S¥SCILIA_CCMET,
CACAD, AgBase, PINC, ARLUK-UICL, CAFA, MTBBASE, Alzheimers_University_of_Toronto, WormBase, GDEB,
SynGO-UCL, DFLAT, SGD, dictyBase and SynGo
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* Appendix A.Structure of Scaffold DIA files (*.sdia)

» Appendix B.Computation of FDR in Scaffold DIA

* Appendix C. Summarization:Rolling up Values

* Appendix D. Missing Values
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» Appendix F.Heat map clustering
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