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I.  Sample name:

1. #1
2. #2
3. #3
4. #4

[l.  Sample information:
1. Received date: 2021/01/01
2. Received status: Frozen

3. Sample type: Protein solution

. Analysis Method:

1 In-solution digestion with iTRAQ reagent labeling

2. Liquid chromatography based tandem mass spectrometry (LC-MS/MS)
3.  Peptide fragmentation pattern - database search (algorithm: Mascot v.2.5)
4

Peptide validation - false discovery rate (FDR algorithm: Percolator)
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Analysis Workflow
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| Protein Extraction/Quantitation
Sample preparation v
| Protein digestion by trypsin
v
Digestion efficiency test (QC)
\ :
LC-MS/MS analysis Isobaric tag labeling (iTRAQ/TMT)
\
‘ 1DLC-MS/MS by Orbitrap Elite
¥
Database searching (Mascot)
4
Proteome quantification
MS data analysis 4
Differential protein analysis
4
GO/Pathway enrichment analysis
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1. Summary of protein identification
The proteins in solution were successfully identified as below (see appendix files for further

detail).

Sample (QC) Protein ID Peptide ID PSM Search input

#1 733 3681 10539 16944

#2 838 4790 12264 18556

#3 621 2870 9040 16124

#4 920 5571 12799 18960
Sample Protein ID Peptide ID PSM Search input

iTRAQ4plex 824 5842 16255 27931

2. Data reduction filters:
- Peptide Confidence: High (FDR<0.01)
- Peptide Length: 7-100 amino acids
- Peptide Rank: 1

- Minimal Peptides Per Protein: 2 (count only rank 1 peptides in top scored proteins)

3. Search parameters:
- Protein Database: Swissprot database
- Enzyme Name: Trypsin
- Maximum Missed Cleavage Sites: 2
- Taxonomy: Mus musculus
- Precursor Mass Tolerance: 10 ppm

- Fragment Mass Tolerance: 0.2 Da (HCD)/0.5 Da (CID)
- Dynamic Modification: Oxidation (M), Acetyl (Protein N-term), and iTRAQ4plex (peptide N-
terminal, K)

- Static Modification: Methylthio (C)
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4. Summary of quantification results

Pages: 4/9

# Proteins Total Quantification > mean + 1.5 x s.d. < mean -1.5 x s.d.
#2/#1 798 26 40
#3/#1 798 36 38
#4/#1 797 29 43
5. Summary of gene ontology (GO) and pathway enrichment
Trend Category #2/#1 #3/#1 #A4/#1
Enrichment analysis by GO 23 28 42
up-regulated protein Pathway 4 13 3
Enrichment analysis by GO 24 41 29
-regulated protein Pathway 3 3 3
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In-sol digestion. The protein solutions were first diluted in 200 mM triethylammonium bicarbonate
(TEABC), and then reduced with 5 mM tris-(2-carboxyethyl)-phosphine (TCEP, Sigma-Aldrich) at 60°C
for 45 min, followed by cysteine-blocking with 10 mM methyl methanethiosulfonate (MMTS, Sigma-
Aldrich) at 25°C for 30 min. Samples were digested with sequencing-grade modified porcine trypsin
(Promega) at 37°C for 16 hours. The peptides were labeled with iTRAQ reagent for 1 hour at room
temperature, pooled and dried by vacuum centrifugation. Sample was store at —20 °C until use.

LC-MS/MS analysis. The dried peptide mixtures were reconstituted in HPLC buffer A (0.1% formic acid) and
loaded onto a reverse-phase column (Zorbax 300SB-C18, 0.3 * 5 mm; Agilent Technologies). The
desalted peptides were then separated on C18 column (Waters BEH 1.7 pm, 100 pm I.D. x 10 cm)
using a multi-step gradient of HPLC buffer B (99.9% acetonitrile/0.1% formic acid) for 120 minutes
with a flow rate of 0.3 pl/min. The LC apparatus was coupled with Orbitrap Elite MS (Thermo Fisher
Scientific) operated using Xcalibur 2.2. The full-scan MS was performed in the Orbitrap over a range
of 400 to 2,000 Da with resolution of 120,000 at m/z 400. The 16 data-dependent MS/MS scan events
(8 CID, 8 HCD) were followed by one MS scan for the 8 most abundant precursor ions in the preview
MS scan. The m/z values selected for MS/MS were dynamically excluded for 80 seconds with a
relative mass window of 15 ppm. The electrospray voltage was set to 2.0 kV, and the temperature of
the capillary was set to 200°C. MS and MS/MS automatic gain control were set to 1,000 ms (full scan)
and 200/300 ms (CID/HCD), or 3 “ 108 ions (full scan) and 3 “ 103/3 * 104 ions (CID/HCD) for maximum

accumulated time or ions, respectively.

Protein identification and quantification. The data analysis was carried out using Proteome
Discoverer software (version 2.3, Thermo Fisher Scientific), including the reporter ions quantifier node
for iTRAQ

quantification. The MS/MS spectra were searched against the Swissprot database using the Mascot
search engine (Matrix Science, version 2.5). For peptide identification, 10 ppm mass tolerance was
permitted for intact peptide masses, and 0.2 Da for HCD/0.5 Da for CID fragment ions with allowance
for two missed cleavages made from the trypsin digestion: oxidation (M), acetyl (protein N-terminal),
and iTRAQ4plex (peptide N- terminal, K) as variable modifications; methylthio (C) as static
modification. Peptide-spectrum match (PSM) were filtered based on high confidence and search
engine rank 1 of peptide identification to ensure an overall false discovery rate below 0.01. Proteins
with single peptide hit were removed. The quantitative data of protein were exported from Proteome
Discoverer using integration methods of most confident centroid with 20 ppm tolerance. The protein
ratios in each group were normalized using median ratio of each group. The differential proteins were
then determined using threshold: mean of log2 transformed ratio + 1.5 x standard deviation of log2
transformed ratio, assuming normalized ratio distributed normally. The Gene ontology and Pathway
of differential proteins were then enriched using DAVID database (https://david.ncifcrf.gov).

Make Research Happen




N BIOTCOLS PROTEOMICS . IHC . -PCR . ELISA . TGS . NGS . METABOLOMICS

Appendix

Report No: A00001-21010101-QP4PB Report Date: 2021/02/02 Pages: 6/9

1. Protein-peptide QC Report
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Column title descriptions:

Protein level

Column name Description

Accession Master Protein WHEE

Description Master Protein 853 TEEThEEER

MW [kDa] Master Protein i3 sequence database TREISSHFE

cale. pl Master Protein 4% sequence database TEBIRSEEES

Score MudPit score; FER(Master Protein) 838 E3IA7E Spectrum ion score 854850,
Coverage E=3187 Peptide 715528 Master Protein FRFIRIECH!

#AAS Master Protein &% sequence database STESEESHE

E2 Master Protein 82E5E—IE Protein Group &3 Protein number (L1 protein group 3#£535
protein &9 #PSMs, Scores ¥ Coverage &=43 Protein B{EE(E group & Master Protein)
#Unigue peptides EF3157 Peptide 5 HEERZES (Master Protein) &5 Peptide 8515

EFIU8 Peptide FFIERZFES(Master Protein) LIREEEM Protein group 89 sequence

#Proteins

¥Peptides tE[F&S Peptide #1E (shared peptide)
#PSMs EFE3ET Spectrum ERSZER (Master Protein) &5 Spectrum E#E
Aréia FES(Master Protein) €387 Unique peptide #F, abundance £%543 3 {E Unique
Peptide Area §5F5E,
Relative Protein Master Protein EEFFEHESE(TEERANASRNESE, g Keratin
Abundance [%] £) |, FELS: #PSM / (#Total PSM) * 100
Peptide level
Column name Description
Sequence FC213089 Peptide 8557
Area Peptide 7= LC/MS S FREEIZINERS
#PSMs WEFIENZE Peptide 83 spectrum F1E
g-value Peptide EEEFR 73528 3= (False discovery rate)
lon Score Peptide IEWEELL SIS (Mascot), BEesT,
m/z [Da] Peptide 7= LC/MS TrRREEIZIET m/z (mass to charge ratio)
Charge Peptide &= LC/MS SirisaIEmaE
RT [min] Peptide 7= LC-MS 73785, 3% Peptide IREEE/SEZIA585RE (Retention time)
#Missed Cleavages Peptide F=FIFR, EEEEIIS, EREIENHE
Modifications Peptide ZE0] R IZEREEEL U AT R IZEE amino acid 235
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2. Protein-peptide Report
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Column title descriptions:
‘ Protein level
| Column title Description
Accession Master protein & M F
Description Master protein £EE S IIREE

| Abundance Ratio

Tag intensity SEMT2+@ S 887 protein ratio

| Abundance Ratio Varizbility [96]

‘QE‘l‘Eratvo,am’EE TEEN

| Sum PEP Score

PEP Score (posterior error probability) : peptide 22 PSM EE&HE=
Sum PEP ScoreE ! ZPEPER]

| Coverage [%)] £ =28 peptide S =%master protein = H 76
# Peptides L EE| S peptide™ 5. 2 B W B Master protein#Tpeptide
/‘Ei"ﬁprotmn groupiE[Ei&ipeptideBI E (shared peptide)
| # PSMs EE|Slspectrumes @ o2 & Master protein&Jspectrum= 8]

# Unique Peptides

ETE 8peptide™® 5 S B W E Master protein2jpeptide S8

| # Protein Groups

SEmaster protein 2= E —EProtein Group&iprotein number

# AAs Master protein {73¥sequence databaseft MRS EEEE

| MW [kDa] Master protein fii¥sequence datebaseBEH 7S F R

cak. plI Master protein {7 3¥sequence datzbasefE 8 7 S W2

| Score Mascot: Mascot = protein EEE| Fspactrum jon score 7 =%]

| Abundance peak intensity £t @PSM abundance’® : =102 fpeptide sbundance Eprotein abundance
| Abundances Count B #+#protein abundancefpeptide groupﬂg

| Found in Sample

% LE BT Master proteinEEZIZIPSMZT 2
high:high confidence

Peak found:found but unidentified PSM

Not found:NO PSM detected in the sample

Peptide level

| Column title

Description

Master protein Accession

Master protein ¥ M E

| Master protein Description

Master protein EEEIIREEN

| Annotated Sequance

E-8iE]8 peptidefE 5

| # PSMs

£ TZ |8 spectrum® @ 52 5 ZpeptidefspectrumiZ &)

Medifications

Modification &= & Zpeptide S8 82

# Missed Cleavages

PeptideTH=WEBE BN E R EELE

Theo., MH+ [Da]

PeptideEis = S

|m/z [Da] (by Search Engine): Mascot

Peptide TLC/MSS 17 38 H8IZ18Im/z (mass to charge ratic)

DeltaM [ppm] (by Search Engine): Mascot

Peptide =LC/MS S R H BRI m/zE 5 Dpeptide m/zEtHEN=R

Ions Score (by Search Engine): Mascot

Peptideis 33 ME-£7574 8]

| Quality g-value Peptide EFER 7 w283 == (False Discovery Rate)
| # Proteins EF =S 25 Speptidefiprotein numbre
| Abundance Ratio E-832E Bl 7 Peptide abundance ratiol®
Abundance peak intensity &+ @PSM abundance® : =402 Fpeptide abundance
| Abundances Count B 18 peptide sbundance2iPSM BIE
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3. Differential Protein Report
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Column title descriptions:

Protein level

Column title Description
Accession Master protein EXIERTE
Description Master protein BEEaERET

Normalized Ratio

HEOQEREHTIRE (LIZEREEO/Median ratiodE17global normalization)

Trend

WECERESAZETRERE
(LIZ4AFFE &8 7 Log? (ratio) average+1.5%Log?2 (ratio) standard deviationfE& {2#)

Variability [%0]

EREEratio 7 BIEEHEER

Sum PEP Score

PEP Score (posterior error probability) : peptide B PSM & E#E85=
Sum PEP ScoreB| &PEPEA

Coverage [%]

ETFFI4Ipeptidets 2 master proteinfF 57 LAl

EE T8 IpeptideF 5| R EE* #Master proteingJpeptide

# Peptides EIEE fiprotein grouptEE#IpeptideZl B (shared peptide)
# PSMs ETFFIHspecrumEEH* FMaster proteindispectrumE &

# Unique Peptides

EEZIqIpeptideFE 5 R EER: ZMaster protein#peptidefZ &

# Protein Groups

Emaster proteingEE#: [E—{EProtein Group#Iprotein number

# AAs

Master protein {ftiEsequence databaseztEEREREE

MW [kDa] Master protein {fkiEsequence databasefEfl 27 F =

calc. pl Master protein {&1Esequence database¥& | 7 ==&

Score Mascot: Mascot Zprotein £EZ|Zspectrum ion scoreZ £270

Abundance peak intensityETEPSM abundance?® » E04 Al peptide abundance Zprotein abundance

Abundances Count

FBitstEprotein abundancefipeptide groupE B

Found in Sample

FE R #|E 5 Master protein 2 EZ/EIPSM Z O] E/E
high:high confidence

Peak found:found but unidentified PSM

Not found:NO PSM detected in the sample
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4.Gene Ontology and Pathway Enrichment Report

Trend [Category [Term [Count |Genes [0t [Pvalue |Benfomini [FDR ___|Foid Enrichment

up-raguiation GOTERM_CC_DIRECT GO:0070062~extracellular exosome 26 PRPS2, CSE1 6842 693E-14 §.396-12 721E-12 5,03E+00
up-reguiation GOTERM_BP_DIRECT GO:0006457 ~protein folding 7 HSPAS, HSPS 1842 1.53E-07 4.19E-05 4.19E-05 2.75e+01
up-reguiation GOTERM_CC_DIRECT GO 0005829 ~cytosol 16 HSPAS, HSPE 42,11 2.998-07 1.81E-05 1.55E-05 4.645+00
up-reguiation GOTERM_MF_DIRECT GO:0051082~unfolded protein bindir 6 HSPAS, HSPS 1579 4.36E-07 5.83E-05 5.75E-05 3.77e+01
up-regulation GOTERM_BP _DIRECT GO:0042026~protein refoiding 4 HSPAB, HSPS 10.53 5.54E-07 7.56E-05 7.S6E-05 2.23e+02
up-regulation GOTERM_BP_DIRECT GO:0051085~chaperone mediated pr 4 HSPAB, HSP+ 1053 1.87E-06 1.71E-04 1.71E-04 1.55E+02
up-reguiation GOTERM_BP_DIRECT GO:0006986~response to unfolded ¢ S HSPODAAL + 13.16 2.76E-06 1.88SE-04 1.88E-04 4.92E+01
down-reguiation GOTERM_BP_DIRECT GO:0006888~ER to Golgl vesicle-mex 3 SEC13,SEC2 7,50 1.23E-02 9.26E-01 9.26E-01 1.74E+01
down-regulation GOTERM_CC_DIRECT GO:0005915~z0ria adberens 2CYNNDL, CT' 5.00 1.38E-02 1.306-01 1.18E-01 1408402
down-regulation GOTERM_CC_DIRECT GO:0016363~nucear matrix 3 ANP32A, CAL 7.50 1.59E-02 1,406-01 1.276-01 1.52E+01
down-regulation GOTERM_BP_DIRECT GO:0014075~responsa to amine 2 CAD, CDK1 500 192E-02 1.00E+00 1.00E+D0 1.00E+02

Column title descriptions:

Column name Description

Trend = pathway EHBUEENEREHERESHE enrichment analysis SFER

Category Pathway Database £

Term Enriched pathway 85WHEHEXERSE

Count EREQ7IETR, ESHE pathway 85E0ERE

Gene/Accession ERECIFEFR, ESHNE pathway SECEZEESEREREREEZHE

P value Pathway enrichment S3iREE%EZ P value

Benjamini Pathway enrichment 7317ZE%Z P value FIE Benjamini correction £ adjusted p value

FDR Enriched pathway &9 false discovery rate

Fold Enrichment [HEERE I pathway enrichment .93%2. ESRRUE pathway BE883E enrich LEaSEE=
(fold), EEESHE pathway BCFOIRERHEER enrichment
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