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TMT quantification in PD 2.0 and previous

 Using reporter ion intensity values from MS/MS of MS3
spectrum

 Calculate ratios for each PSM based on intensity values

 Calculate peptide group and protein ratios using median and
variability of PSM ratios

 “Normalization” of protein ratios using median ratio of “Top N”
proteins




Changes to TMT quantification in PD 2.1

1) S/N thresholds

2) Protein abundances from summed peptide S/N

3) Scaled abundances

4) New Ul for ratio calculation

5) Correction factors for TMT 10-plex

6) Option to include razor peptides for protein quantification

Note that almost of all these changes are also applied to
Isotope-labeled quantification (e.g. SILAC)




Collaboration with Harvard Medical School for TMT
uantification

Thermo Fisher Scientific
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Gygi Method for TMT quantification — Step 1

1. Extract S/N values for each reporter ion in the MS/MS data

29May3013_DJB_mouse_tmt8 BR1_unfrac_165min_ddal5_1 #8401 RT: 34.83 AV: 1 NL: 1.49E5
T: FTMS + ¢ NSI d Full ms2 329.91@hcd35.00 [115.00-1000.00]

128.1343
; N=2338.33 m/z Intensity Noise  S/N
140000°] 126.1276 63932.3 2320.72 275
130000 127.1248 19174.9 2329.47 8.2
1 127.131 110637.3 2329.52 475
120000
E lezgé,glgz 128.1065 8073.1 2338.08 35
110000 128.1343 148797.8 2338.33 63.6 131.1381
100000 1291314 41537.8 2347.07  17.7 o
90000 129.1377 49185.8 2347.13 21.0
= 130.1346 5600.5 2355.87 2.4
2 800004
2 : 130.1412 316754 2355.93 13.4
£ 70000 N2520.72 1311381 100762.8 2364.68  42.6
60000
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50000 N=2347.13
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3 N=2355.93
30000
20000
10000; 126.5369 127.6893
E N=23‘24.31 N=23‘34.42 ‘ ‘
O IR N A R R L R R R R R R R L R R R R R R R L R R R R R R R L R R R R L R R Rl Rl RERRE R RN R RN
12‘6.0 12‘6.5 12‘7.0 12‘7.5 12‘8.0 12‘8.5 12‘9.0 12‘9.5 13‘0.0 13‘0.5 13‘1.0
m/z
ThermoFisher

SCIENTIFIC



Why S/N?

« S/N Is proportional to the number of ions in any Orbitrap
detector, while intensity measurements will differ across
Instruments

» The measurement error iIs related to the number of detected
loNs
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Distributions determined via 10,000 simulations




S/N thresholds for different resolutions

S/N Thresholds Depend on Resolution and Channel Count

Target S/N Threshold (equivalent to ~400 ions for 6-plex)

Instrument Conversion Factors | S/N Cutoff | S/N Cutoff for | S/N Cutoff
for S/N Cutoff for 6-Plex 8-Plex for 10-Plex

7.5k Velos
15k Elite 1.0 80 NA NA ‘%
30k Elite 14 114 152 189 _E
wy
42k Fusion (400 m/z) 2.9 232 309 386
Constant Mean # Charges per Channel
( For a high-precision 10-plex TMT experiment, we recommend a minimum \
summed S/N of ~400 within each MS3 spectrum. This corresponds to less
than 10% coefficient of variation between two equally abundant channels.
Different cutoffs may be appropriate for different applications, depending on
the accuracy and precision required. For more routine applications, we
require a minimum summed S/N of ~200 /
Martin Wuehr

Graeme McAlister
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Gygl Method for TMT quantification — step 2

2. Filter peptides with precursor isolation interference
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Gygl Method for TMT quantification — step 3

3. Sum S/N values for peptides to summed protein S/N

1. Group peptides by protein
2. Filter peptides based on summed S/N and isolation specificity
3. Sum S/N for each reporter ion across all remaining peptides

Spec.

TLATDILMGVLK 103.8 122.6 . 104.0 757.7 0.9558
FQIYFDNCPLLTIPGR  21.9 17.1 141 26.1 11.4 18.9 143  17.0 140.8 1.000 S/N too low
REVDDLGPEVGDIK  25.2 183 162 247  13.2 179 213 150 151.8 0.6655
FQIYFDNCPLLTIPGR  42.0 370 371 464 31.8 470 295  36.6 307.4 0.8513
YGVIILDEAHER 2312 2024 1765 2657 1561 197.7 2391 1909  1659.6 0.4753 Too much
LDLGEDYPSGK 135.6 1089 1193 1356 104.3 1342 1202 1150 973.1 0.8195 precursor
DRFTDILVR 117.2 1094 978 1200 82.0 1033 971  98.2 825 0.9332 interference
EAMNDPLLER 60.7 520 395 59.6  37.5 508 551 52.4 416.6 0.9313
RGVACTQPR 6.235 8117 7.819 8547  10.4 13.8 156 985 80.366 0.9902 €—__ S/N t
00 low
SLMSADNVR 141.8 111.6 1240 1574 91.4 1359 1363 1115  1009.9 0.7475
TOTALS: 6011 5145 4967 6416 4215 5842 5259 5044 42897 o - Sum totals
DHX15 Peptides
ThermoFisher
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Gygil Method for TMT quantification — step 4

4. Normalization based on total protein S/N

Gene Symbol 126 127N 127C 128N 128C 129N 129C 130N 130C 131
SLC12A2 2591 2696 2534 2606 2597 2605 2574 2675 36602 3667
S0X21 0 0 0 0 0 o 0 0 o 0
ZFP91 284 172 232 111 107 98 71 287 o 0
INCENP 2186 2317 2187 2277 2272 2313 2248 2226 2697 2796
PHF20L1 468 435 442 473 442 487 452 445 1165 1093

CDK12 3467 3597 3473 3453 3414 3505 3339 3412 4000 3927
CDK13 765 732 767 829 705 869 828 725 1364 1346

CDK13 200 156 186 183 215 208 207 207 0 0
CDK2 5697 5797 5730 5506 5756 5538 5408 5358 4935 5357
YES1 1162 1158 1149 1155 1187 1176 1123 1164 2275 1976
LCK 4503 4170 4548 4497 4542 4598 4524 4536 4149 4040
BLK 1856 1790 1861 1912 1865 1847 1864 1852 3742 3646

CDK9 1444 1434 1421 1421 1444 1498 1457 1346 1789 1798

Sum TMT signal 47411 47463 47221 46504 46085 46934 46101 45858 51229 51004
* For each column:

Norm. Factors: 0.926 0.927 0.922 0.908 0.917 0.916 0.899 0.895 1.000 0.996

3. Multiply each row by normalization factors to get normalized values.
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Gygil Method for TMT quantification — Step 4

4. Normalization using a single selected protein

Gene Symb-ol 126 127N 127C 128N 128C 129N 129C 130N 130C 131
SLC12A2 2591 2696 2534 2606 2597 2605 2574 2675 3662 3667
SOX21 0 1] ] 0 0 0 0 0 0 0
ZFP91 284 172 232 111 107 98 71 287 0 0
INCENP 2186 2317 2187 2277 2272 2313 2248 2226 2697 2796
PHF20L1 468 435 442 473 4432 487 452 445 1169 1093
CDK12 3467 3597 3473 3453 3414 3505 3339 3412 4000 3927
CDK13 765 732 767 829 705 869 828 725 1364 1346
rr“’11 ) 1% 126 182 215 wink wiivi INT (] 1]
CDK2 5697 5797 5730 5506 5756 5538 5408 5358 4935 5357
YES51 1162 1158 1145 1155 1187 1176 1123 1164 2275 1976
LCK 4503 4470 4548 4497 4542 4598 4524 4536 4149 4040
BLK 1856 1790 1861 1912 1865 1847 1364 1852 3742 36460
CDK9 1444 1434 1421 1421 1444 1498 1457 1346 1789 1798
1 TMTSignal  ce97 5797 5730 5506 5756 5538 5408 5358 4935 5357

* for Target Protein:

Norm. Factors: 0.983 1.000 0989 0949 0993 0.955 0.933 0924 0851 0.924

3. Multiply each row by normalization factors to get normalized values.
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Gygi Method for TMT quantification — Step 5

5. Scale total intensity across channels to 100%

Value 126 127N 127C 128N 128C 129N 129C 130N 130C 131 [SUM

Normalized Intensity 2591 2696 2534
Fraction of lons (Scaled to 100) | 9.19 9.56 8.98 9.24 9.21 9.23 9.13 9549 12,98 13.00

2606 2597 2605 2574 2675 3662 3667 (28207

Scaling Procedure:

1. Sum reporter ion intensity across
all channels

2. Divide each column by the

summed intensity

3. Multiply by 100

Why Bother Rescaling?

Corrects for differences in reporter
ion abundance due to different
numbers of observed peptides

Enables better heat map generation

Facilitates comparison of quantitative
profiles from protein to protein

Formats data for downstream
analysis (statistics, clustering, PCA,
etc)

12
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Summed S/N values displayed in PD 2.1

"4 Thermo Proteome Discaverer 2.1.0.81 [P ()

Eile Wiew Administration Tools Window Help
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Statt Page X | Study: Gygi_teast_TMT_MS3 X All.SM10.Mormalization. Scaling . AlL.SND.Normalization.NoScaling X - 4 b
) NEEEL el | Protein Groups || Peptide Groups || PSMs || MS/MS Spectrum Info || Quan Spectra || Result Statistics

Abundances (Grouped) mm d t 1 n S / N = -

cked | Protein FOR Confidence | Master | Accession | Description Exp. g-value | Sum PEF Score ~ | Coverage . u e p rO eI # Peptides | # PSMs| # Unique Peptides | # Protein Groups | # AAs| Mw/ [kDa] | cale. pl | EntrT=
- = ~ 0 @ 2
- = e = = & a 8

o ~
L ] 3 F25634 | Cell division contral protein 48 0S=Saccharomyces cerevisi 0.000 818.413 ‘ 73% | ‘ 281303 300818 32180.7 381656 423887 411678 403755 38384 7 386148 380887 79 718 79 1 835 919 494 | 851
[ ] w | Q05022 rRMA biogenesis protein RRPS 0S=Saccharomyces cerevis 0.000 817.873 ‘ 587‘ ‘ 42908 8 382486 387144 408782 402572 383581 354482 282018 242526 229851 125 523 124 1]1729 183.0 6.19 | 855
) 7 | P19414 | Acenitate hydratase, mitechondrizl OS=Saccharomyces cer| 0,000 799.984 | TA% | || 135359 | 134748 | 218324 | 277400 | 296501 | 343537 | 385709 | 910210 | 1025027 | 1109735 78| 969 75 1| 778 853 207 es1
) w7 | P38972 | Phosphoribosylformylglycinamidine synthase OS=Sacchars|  0.000 783400 [ 0% || z2s025 | 268702 | 274881 | 282583 | 280132 | 258100 | 245751 | 1sasve | isomds | 18434 78| 55 77 1[1358| 1488| 527|852
9 v FO0924 Enolase 1 0S=Saccharomyces cerevisiae (strain ATCC 204 0.000 770445 ‘ 97% ” 1a228 126488 213574 311356 380186 399559 402855 630114 732830 88054 6 57 2470 20 1 437 46.8 6.62 | 853
@ +7 | Q00402 | Nuciear migration protein NUM1 0S=Saccharomyces cerev| 0,000 759.075 | 64% | || 147084 | 1seeSsE | 185100 | 51975 | 145733 | 146561 | 145813 | 18268 | 170007 | 185841 125 389 122 1|27:8| 28| 540851
) +/ | P38088 | Giycine~tRNA ligase 1, mitochondrial OS=Saccharomyces | 0.000 728.809 || B0% | || 2158 | 33347 | 0814 | 3427037 | 336307 | 329045 | 322848 | 267797 | 258876 | 245474 71| e08 70 1| 620 81| 652
[ ] v F14540 Fructose-bisphosphate aldolase 05=Saccharomyces cerevi 0.000 72833 86% | 57950 8 566074 58806 4 621812 604722 593478 589818 532360 51217 534886 30 1708 30 1 359 386 578 | 853
] ElEEES e {RNA ligase, ic 05=5aceh c|__0000 716.056 65% | 304034 | 204156 | 209600 | 338764 | 390861 | 332304 | 326800 | 253580 | 235404 | 224044 S2] 591 51 1[1072] 1229] 606|852
™) w7 | P22202 | Hest shock protein S5A4 0S=Saccharomycss cerevisize (5| 0.000 711419 63% | stez7 | 27663 | 36160 | 185816 | 252870 | 286078 | 314602 | ze9se7 | 250818 | 240258 66| 1311 33 1| 642 63.6| 514856
[ ] v F22515 Ubiquitin-activating enzyme E1 1 05=Saccharomyoces ceres 0.000 703813 ‘ 58'3 ‘ 184477 184684 210258 29366 5 331468 324007 314777 280321 254818 253706 68 593 B& 1| 1024 1142 5.11| 853 g

7 ‘ r a BONTER 1! ldabuade 2 ak. b debaad, e Wal=3 b nH:nn 703 705 [ nne; 1l YT a7 2080 7 nue k-3 2985 1 182 & 2472 2 2026 4 2208 2 20 73 A 1 277 E D £ ac U:'l

~ | Hide Associated Tables

Protein Groups F‘epﬁdeerps PSMs || MS/MS Spectrum Info || Annotated Modifications

_ - rn—c— =T pt|de group S/N ST ] _ =
@ | Checked Sequence in Protein Positions in Protein | Protein Quan Usage | Confidence | Annotated Sequence Modifications . - . - - . . . Vodiicatons n Master Proteins| Quslity PEP | Guality q-valus « |# Protein IC|
w ~ @ = - = = o & =
2 = K ELEELTGVRMITDLHRDVI | [487-507] Used [ ) [K] ELEELTGVRMITDLHRDVIC | 2xTMT6plex [N-Term; K21] 2999 3087 2890 1514 4078 2997 2603 3227 1858 1421 8.04e-06 ]
3 = R.VISDDYVTSDSGTGIVHN: | [308-339] Used L ] [RIVISDDYWTSDSGTGIVHNAI | 1xCarbamidomethyl [C30]: 2% TMTE 453 50.5 516 69.3 526 56.2 582 473 3749 308 £.38e-10 0
4 = R.LYLINSPVLK.A [627-636] Used [ ) [RI.LYLINSPVLK.[A] 2xTMT6plex [N-Term: K10] 525.3 5447 6415 867.0 8144 905.6 9156 558.7 5910 6211 5.63e-05 0
5 &= K DVNDPAVTIGFNVIGQEK. | [199-216] Used [ ) [K] DVNDPAVTIGFNVIGQEKT | 2xTMT6plex [N-Term; K18] 1008 980 828 830 1206 1178 1221 958 716 847 252e-05 0
6 = R.LYLINSPVLKAESLK F [627-641] Used L ] [RI.LYLINSPVLKAESLK [F] 3xTMTEplex [N-Term: K10 K15] 279 258 212 355 527 426 332 211 272 200 3e05 0
7 = KNYPDPSIVLNKY [609-619] Used L ] [KIL.NYPDPSIVLNK[Y] 2xTMT6plex [N-Term: K11] 7114 6752 766.8 8514 8666 857.3 1088.8 6718 6428 5859 3.4%-06 0
8 = R.RFGWDTHGVPIEHIIDKK || [21-38] Used [ ) [R1.RFGWDTHGVPIEHIIDKK [L | 3xTMT6plex [N-Term: K17; K13] 10167 5555 1836 3914 3368 3321 3081 3748 3444 3043 1.95e-05 0
9 = K MSNIDFQYDDSVK.S [675-687] Used [ ) [K]MSNIDFQYDDSVK[S] 2xTMTEplex [N-Term; K13] 182 210 194 38 213 36 239 18.3 158 19.8 1.74e-07 0
r ‘wn = K DAl PSVTSFQYREY] FSGI I916-9341 llsad - [K1 DA PSVTSFQYRFY] ESGE 2 ThC[Enlﬂ.lN;Imn_Kl‘ql Il 57 284 3h 5 284 420 a0z 255 288 207 116 Il [ 475051 0l - E
[
» | Hide Associated Tables
Proteins (fitered) || Frotein Groups | [[GEI0g]  MS/MS Spectrum Info P S M S/ N Val u eS
1 Interference [%] | Average Reporter S/N | lon Inject Time [ms] | RT [min] | First Scan | Spectrum File lons Matched | XCorr | Percolator g-Value « | Percolator PEP | Reporter Guan Result ID | Peptide Quan Usage | Quan Info 126 127N 127C 128N 128C 129N 129C 130N 130C 13
0 249 431471355782 | 45599 | fusion_fraction_3 raw oo 220 0 1.11e-05 1218812 Used Unique 246 260 250 255 420 283 183 218 18.4 a1
51 10.0 150.000 | 157 7240 539570 | m04557 raw ‘ 0/0 332 2.33e-06 8.1e-05 1724334 Not Used Excluded by Method 69 83 99 108 125 a9 93 105 108 78
! [ [ 3
Ready 4772/4365 Proteins; 4772 Protein Groups; 88474 Peptide Groups: 357119 PSMs; 1050272 M5/MS Spectium Info; 1055020 Quan Spectra; 447 Result Statistics

——— = | T i
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Pros/Cons of the summed S/N approach

Pros:

* Higher abundance peptides are weighted more strongly
 Qutliers due to low abundance peptides are eliminated
« Summed S/N values are easily profiled

« Summed S/N values are tolerant of missing values
 Ratios will produce 0 or infinite values for reporter ions with O intensity

 Very straightforward

Cons:
* No measure of variability of individual peptide measurements

14 ThermoFisher



PD 2.1 TMT quantification

« Slight modifications to the Gygi approach

» Use “Average S/N” threshold across all channels

* More easily applied to reporter ion quantification methods with different
numbers of quantification channels

» User enters a single S/N value
* Normalize on total peptide signal rather than protein signal
« Summed peptide group abundances across each sample
* More like a TIC normalization
» Scale each channel to an average of 100% rather than a total of 100%
» Easier to see which channels are changing
» Easier to choose heat map colors
 Ratios are still calculated

» User has a choice to inspect the summed S/N values, the scaled abundances,
or the ratios for any given peptide or protein

15 ThermoFisher



Protein and peptide quantifier node in Consensus

workflow (new parameters in PD 2.1)

Show Advanced Parameters

4 1. Quantification - General .
Peptides to Lse IUnique + Razor €— R az O r p e ptl d e S
Consider Protein Groups for Peptide  True
Replace Missing Values with Minimu False
Reject Guan Results with Missing Ct False
Maxdmum Allowed Fold Change 100
Top M Peptides Used for Area Calcy 3

4 2 Reporter Quantification
Reporter Abundance Based On MDmM
Apply Quan Value Comections False
Co-lzolation Threshold 100 A S N h I
Average Reporter S/N Threshold 0 g / p
4 3 Precursor Quantification Vera e er C anne
Ilse Single-Peak Quan Channels  False
4 4. Nomalization and Scaling

__— Correction factors

Nomalzation Mode Total Peptide Amount < New normalization o pt| ons
Prateins For Nomalization
Scaling Mode On Channels Average (Per Hle}\
4 5_Display Options .
Show Standard Emors False [ Scal I n g
Show Guan Value Courts False

Show Quan Ratios As MNommal Space Values

4 6. Quan Ratio Distributions \ " "
st Fold Change Threshold ~ Optlon ({0 dlSplay
2nd Fold Change Threshold

2
4 .

d Fold Change Threshold : |Og ? ratios
1

4th Fold Change Threshold
bth Fold Change Threshold
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Previous versions of PD — use intensity thresholds

« User can set an intensity threshold for acceptance of a
reporter ion in a given PSM for use in peptide group and

protein quantification
PD 1.4

Quantification Method Editor: SILAC 2plex (Argl0, Lys)

| Quan Channels I Ratio Reporting | Ratio Calculation | Protein Quantification I Expermental Eiasl

[~ Show the Baw Quan Values

Minimum Guan Value Threshold: 0.0

|| Replace Missing Quan Values \with Minimum Intensity

[C] Use Single-Peak Quan Channels

PD 2.0

Show Advanced Parameters

1. Hatio Calculation

Minimum Guan Value Threshaold 0.0001

Reject All Guan Values Mot All Guan Channels Are | False
Maxdmum Allowed Fold Change 100

Use Ratios Above Maximum Allowed Fold Change for False
4 1.1 Ratio Calculation for Precursor Guan

U=ze Single-Peak Quan Channels Falze
Apply Quan Value Corrections 4 1.2 Ratio Calculation for Reporter Guan
Apply Quan Value Comections True
[] Reject All Quan Values If Not All Quan Channels Are Present Co-lsalation Threshald 100
Fold Change Threshaold for Up-/Down-Regulation: 20 4 2 Protein Quantification
_ P Use Onby Unique Peptides True
Maximum Allowed Fold Change: - Consider Proteins Groups for Peptide Uniqueness True
[7] Use Ratics Above Maximum Allowed Fold Change for Quantification Top N Peptides Used for Area Calculation 3
4 3. Normalization
Percent Co-lsolation Excluding Peptides from Quantification: Experimental Bias Comection Mane
Minimum Ratio Court for Median Momalization 20
17 ThermoFisher
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PD 2.1 S/N calculation

« PD 2.1 asks for an Average S/N value across all measured
report ions for a given method

4 2. Reporter Quantification

R eporter sbundance Based On dtomatic
Apply Quan Walue Corectiohs True
Co-lzolation Threghold a0
Average Reporter 5/M Threshald 10

* If the average S/N value is above the user set value, the
PSM is included in the peptide and protein quantification:

ter (Jimn Razult IN | Pentids Cosn lamna [Oosn Info 126 127H 127C 128N 128C 125 125C 130K 130C 131 3

A\/erage =10.1 (> 10) Unique 18.0 230 196 18.0 173 187 124 17.0 14.0 93|
1486 S 18 Used \ Unique 125 19.5 27 12.0 174 11.0 156 17.2 205 183
1244636 zed Unigue 36 10.8 §.8 15.8 11.9 125 94 70 111 10.3
1244694 Mot Uzed Excluded by Method 4E 10.4 70 95 2.0 10.0 66 11.0 45 79
12446393 Mot Used Excluded by Method 2.2 16 1.5 15 24 34 30 5.8 23
1334282 zed Unigue 114.2 103.4 524 74 3743 165 16.5 9.0 444 16.8
Linigue 443 427 3549 422 499 334 36 330 359 263
Average = 875 (< 10) Uni:ue 573 46.4 h42 60.5 666 632 a7 430 60.3 514
1244688 Mot Lzed Excluded by Method 3B 75 73 72 127 519 6.5 6.4 32 67
1244684 Ized Unigue 276 240 17.0 206 134 10.8 16.3 12.0 111 11.3

18 ThermoFisher
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Show Advanced Parameters

4 1. Quantification - General
Peptides to Lse
Consider Protein Groups for Peptide  True
Replace Missing Values with Minimu False
Reject Guan Results with Missing Ct False
Maxdmum Allowed Fold Change 100
Top M Peptides Used for Area Calcy 3

IUnique + Razor

4 2 Reporter Quantification
Reporter Abundance Based On
Apply Quan Value Comections
Co-lzolation Threshold
Awerage Reporter 5/MN Threshold

4 3 Precursor Quantification
Ilse Single-Peak Quan Channels

4 4. Nomalization and Scaling
MNomalization Made
Proteins For Momalization
Scaling Mode

4 5_Display Options
Show Standard Emors
Show Quan Value Courts
Show Quan Ratios As

4 b Quan Ratio Distributions
1st Fold Change Threshold
2nd Fold Change Threshold
3rd Fold Change Threshold
4th Fold Change Threshold
bth Fold Change Threshold

Automatic
False

100

1]

False

Total Peptide Amourt

On
False

Falze
MNommal Space Values

2
4
G
8
1

0

s Average (Per File)

Normalization in PD 2.1

/

New normalization options:
1) Total Peptide Amount
_2) Specific Protein Amount

3) None

If specific protein amount is
chosen, the user can

~ choose an indexed FASTA
files with the list of proteins
to use for normalization.

19

ThermoFisher
SCIENTIFIC



Scalingin PD 2.1

* Averaged scaled abundance equals 100 regardless of
number of channels

« Scaled abundance values are displayed for peptide groups
and proteins

« Samples or channels with higher abundance will be colored
red while samples or channels with lower abundance are
colored blue:

P19414 | Aconitate hydratase, mitochondrial OS=Saccharomyces cerevisiae (strain ATCC 2045(| | 3756 374 438 56.2 60.1 §9.7 =+ [ S E
F38972 | Phosphonbosyliormydahycinamidine synthase O05=Saccharomyces cerevisiae (strain & 946 1131 116.2 118.0 117.0 108.5 1033 8.8 761 [
P00924 | Enolase 1 0S=Saccharomyces cerevisiae (strain ATCC 204508 / 5288c) GN=ENO1P || 286 05 512 7438 866 96.2 571 BE O |
Q00402 | Muclear migration protein NUM1 05=Saccharomyces cerevisiae (strain ATCC 204508 943 100.1 106.1 875 233 4.0 534 106.4 108.5 106.2
P38088 | Glycine--tRMA ligase 1, mitochondrial 05=5accharomyces cerevisiae (strain ATCC 20. 1119 106.8 1088 108.8 1075 105.6 103.4 859 827 787
F14540 | Fructose-bisphosphate aldolase 05=5accharomyces cerevisias (strain ATCC 204508 101.6 395 233 108.5 106.5 104.6 100.3 3.7 802 241
FO9436 | |Isoleucine—tRMA ligase, cytoplasmic 05S=Saccharomyces cerevisiae (strain ATCC 204 104.0 100.2 EL R 116.0 115.2 127 11089 86.2 798 76.1
P22202 | Heat shock protein SSA4 0S=Saccharomyces cerevisiae (strain ATCC 204508 / 5268 (2RI IR G <70 1324 | 1494 | 1646 | 1406 | 1307 | 12439
20 ThermoFisher

SCIENTIFIC



Sorting scaled abundance columns in PD 2.1

 Select column name and click up or down triangle to sort:

r‘ Thermao Proteorme Discowverer 2,1.0.81

File ‘iew Administration Tools Window Help

PR N4

= 2

Start Page X | Study: Gygi_Yeast_TMT_M33 . All.SN10.Normalization.Scaling X ] All.5M0.MNormalization. MoScaling X -« 4
@ Protein Groups || Pepfide Groups || PSMs | | MS/MS Spectrum Info || Quan Spectra || Result Statistics \
Abundances (Grouped) &- [=] a3
@ Checked | Protein FDR Confidence | Master | Accession | Description E)q:':i:I
1= | [] »# | PO0331 | Alcohol dehydrog 2 05=S5acct y isiae (strain ATCC 204508/ 5288 K
2 = [ ) V P32907 | Ammonia transport outward protein 2 0S=Saccharomyces cerevisize (strain ATCC 20« 509
3 = [ ] +# | P4007E | Uncharacterized protein YER121W 05=Saccharomyces cerevisiae (strain ATCC 2045 . | 638
4 = [ ] V Q08369 | Protein GRE1 0S=Saccharomyces cereviziae (strain ATCC 204508 / 52858c) GN=GRE ¥ 66.0
h R [ ] w# | PA0188 | Respiratory growth induced protein 2 O5=Saccharomyces cerevisiae (strain ATCC 204
6 = [ ) V F13711 | Acyl-coenzyme & oxidase OS=Saccharomyces cerevisiae (strain ATCC 204508 [ 5288
7T = [ ] w# | P19657 | Plasma membrane ATPase 2 0S=Saccharomyces cerevisiae (strain ATCC 204508/ 5
8 = [ ] V Q12031 | Mitechondrial 2-methylisccitrate lyase 0S=Saccharomyces cerevisiae (strain ATCC 20
9 = [ ] w# | P15202 | Peroxisomal catalase A 05=Saccharomyces cerevisiae (strain ATCC 204508/ 5288c)
10 = [ ] \/' P43635 | Citrate synthase 3 OS=Saccharomyces cerevisiae (strain ATCC 204508 [ 5288c) GN=
< il |

v | Show Associated Tables

POIER1: Alcohl dergrogenase 2 05=Sacteromye s Erusler (5 iein ATCO TR 52280 GheADHZ PE=1 Su=d

800 4

700 500

G004

m

o

=]
1

5

255

o)

o

=]
L

Abundance [a.u)]

[

o

=]
1

o
=]
L

o

Quan Channels

Feady 477274965 Proteing; 4772 Protein Groups; 83474 Peptide Groups: 357119 PSMs; 1050272 MS/AMS Spectrum Info; 1055020 Quan Spectra; 507 Result Statistics
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New custom ratio calculation in PD 2.1

("4 Thermo Proteome Discoverer 2.10.75 EI
Eile View Administration Tools Window Help
,-.'. N i 2 2
e H A ﬁ-i--ii---Dﬁ'i g -N 3 |
Start Page X/Study: PD21_test X ]/Administration x ]/ZS‘MayGDlS DIB_mouse_tmt8_BR1_unfrac_165min_ddal5_1 - 4 b
@Q Add Files @ Add Fractions ~ Jf . | Open Analysis Template
Sample group selection |
Study Definition Input Files || Sam — Analysis AsBatch &F Run | Save X
Sample Group and Quan Ratio S;Bc:ﬁcatlun/ Generated Sample Groups ; .
_ Study Variables / 2 of 10 =ample groups not uzed (7 in any ratio definition_ Crrezraue Sa & 3
] A 126 : Worldlow:  CWF_Comprehensive_Enhanced Annotation_Cuan
136 Sample | |F1: 29May3013_DJB_mouse_tmis_BR1_u|= Result File: 25May2013_DJB_mouse_tmi8_BR1_unfrac_165min_dda15_1.pdRe
ﬂ Quan Channel E - - T sult
[] Sample 7j 12N ¥ Child Steps: (1) Add
mple Tjpe X
27N Sample | F1: 25May3013_DJE_mouse_tmtS_BER1_
WVanables printed in italics contain only a single value. Processing Step & Clane
127C
- Manual Ratio Generation 127C Sample | F1: 23May3013_DJB_mouse_tmtd_BR1_ \Worldflow: F';-"-:F_OT_Reporter_Based_Ouan_HCD_SequestHT_F'erc
olator
Numerator: 128N * v Result File: 258May3013_DJB_mouse_tmt8_BR1_unfrac_165min_dda15_1.
[ AddRatio | “ m | v msf
Dengefinator: | {12Z8H] .
. Generated Ratios 3€ Clear All v lnputFiles: (1)
M anu al r at|0 S <« G / T F1 29Mzy3013_DJB_mouse_tmt8_BR1 unfrac_165min_ddals_1 TM
L] m 3
Trenominators 1o be used: — |
9 Guan Craree 125 4[| X Selected ratios for
[T] Guan Channel : 127N x 128C 1 126
[*] Quan Channel : 127C 1 1
- Qe Crarne 127C x 12N 1 1 display in report
[] Quan Channel : 128C % 129C 1 126
[] Quan Channel : 128N
[T] Guan Channel : 125C ¥ 130C [/ 126
[ Qian Channel - 120 N ;
131 126
\ x
N\
Ready Bulk ratio calculation
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Custom ratios in PD 2.1 — example 2

-
I" Thermo Proteome Discoverer 2.1

File View Administration Tools Window Help

o6 el A

< B}
v

=

mRAsaA

StartPage X Study: Bailey_2014 x |

- 4k

i Add Files (i) Add Fractions  J{ Remove Files

Study Definition || Input Files || Samples || Analysis Results

Workflows

2. Open Containing Folder

-+ New Analysis Open Analysis Template

Grouping & Quantification

Analysis [ AsBaich of Run | Ssve X

Sample Group and Quan Ratio Specification

Generated Sample Groups

3 of 16 sample groups not used (7) in any ratio definition. o

~Bulk Ratic Generation

Denominators fo be used:
4 Acquisition : DDA
%E Tissue : Cerebellum

[7] Tissue : Cerebrum
[7] Tissue - Heart

[F] Tissue : Kidney

[E] Tissue : Liver

[C] Tissue : Lung

[] Tissue - Muscle

[] Tissue : Spleen
4 Acquisition : IDA
EE Tissue - Cerebellum
[C] Tissue : Cerebrum

[] Tissue - Heart

.

127_C Sample Kidne

DDA F6: 29May3013_DJE_mouse_tmt3_BR2Z_unfrac_165mir

&

-~ Study Variables
[ File DDA  Cerebellum
127_N Sample C m DDA|  F5 23May3013_DJB_mouse_tmi8_BR1_unfrac_16[_
[7] Quan Channel 126 Sample (- DDA | | F6: 29May3013_DJB_mouse_tmt8_BR2_urfrac_165m|
HAunisiIiun L DDA Ceret *
E Tissue L 128 Sample DDA | F5 29May3013_DJB_mause_tmtf_BR1_unfrac_165mil
|:|S ple T 130 Sample 1 DDA | F6: 29May3013_DJB_mouse_tmt8_BRZ_unfrac_165mit
2 ype
DDA  Heart
 Manual HaﬂuGenemﬂDn—o 130 Sample Hezrt DDA | | F5: 29May3013_DJB_mouse_tmt8_BR1_unfrac_165min_dd
129_N Sample Heart DDA | | F6: 29May3013_DJB_mouse_tmit8_BRZ_unfrac_165min_
L E——
DDA  Kidney *
. | =) 126 Sample Kidney DDA | F5: 28May3013_DJB_mouse_tmi8_BR1_unfrac_165min_d

Consensus Step & g

Workdlow:

Result File: 31May3013_DJE_mouse_tmi8_BR3_unfrac_165min_mae15_
1.pdResult

W Child Steps: (1) Add

Clone

Processing Step R

‘worldfiow:

Result File: 31May3013_DJB_mouse_tmtB_BR3_unfrac_165min_mae
15_1.msf

v Input Files: (4)
F3 31May3013_DJB_mouse_tmtd_BR3_unfrac_165min_mae15_1
F4  31May3013_DJB_mouse_imt8_BR4_unfrac_165min_mae15_1
F5 29May3013_DJB_mouse_tmtd_BR1_unfrac_165min_dda15_1
F6 29May3013_DJB_mouse_tmtd BR2Z unfrac_165min_dda15_1

O] S — ,

X ® M X

Generated Ratios e

3 Clearaul

X

R S G O O O

Heart / DDA Cerebellum
Liver / DDA  Cerebellum
Lung / DDA  Cerebellum
Musde | DDA  Cesebellum
Spleen | DDA  Cesebellum

Ceret 7 IDA  Cerebell

IDA ' Cerebellum

Kidney [
Liver [
Lung /
Muscle |
Spleen

IDA  Cerebellum

IDA  Cerebellum
IDA  Cerebellum
IDA  Cerebellum
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What about statistics?

 Ratio variabilities no longer available for a single experiment

* However, when analyzing replicates, standard errors are
calculated for ratios

 How do | know when | have replicate data?

(Generated Sample Groups

— .« Value in final result
126 Sample F3: 25May3013_DJB_mouse_tmté_BR3_unfrac_165n|3 will be the average
123C Sample F2: 29May3013_DJB_mouse_tmis_BREZ unfrac_16F
129N Sample F1: 29May3013 DJB mouse tmtS BR1 unfrac 16F Of the four datasets
129N Sample Fd: 29May3013 DJB mouse tmtS BR4L unfrac 16F

Liver e Standard errors will
127N Sample F3: 29May3013 DJB mouse tmiS BRI unfrac 16F
127N Sample F2: 29May3013_DJB mouse_tmtd_BR2_unfrac_16F be calculated for
129C Sample F1: 29May3013 DJB mouse tmtS BR1 unfrac 16F .
130C Sample Fd: 29May3013 DJB mouse tmtS BR4L unfrac 16F eaCh peptlde and

- : protein across
replicates
24 ThermoFisher



Results from biological replicate search

* Replicates grouped into ratios + standard errors

G Thermo Proteome Discoverer 21.0.75

=R
File View Administration Tools Window Help
& o 2 =
WWe A 7D EE
StartPage X | Administration X | 23May3013_DJB_mouse_tmt8_BR1_ unfrac_165min_dda1s_t X | Study: TMTE X 29May3013_DJB_mouse_tmt8_BR4_unfrac_165min_dda15_1 X | ar
) |EEE ) | Protein Groups || Peplide Groups || PSMs || MS/MS Spectrum Info || Quan Spectra || Result Statistics
Abundance Ratios [5] | Abundances (Grouped) [5] | Abundances (Grouped) Standard Errars [%] = -
=
= T
. = = B 3 ~
n [ | Pfam IDs i 2 B 3 = = g Abundances (Scaled)
3 3 s H 2 s
s : : P o 3 3 ; i : 1
= 5 £ 3 > 3 5 . . 5 ! 5 - 3 3 Y , 8 1 £ & 4 3§
;3 = 32 5 g 5 = 5‘ g 3 4 o [ £ 5‘ § Ed E [ 5 @ &
@ £ ! = o = 3 @ = & £ s} = 3 @ = [5) £ [} =
m | 00041 PO 08se | 0344 1971 0827 0ss4 | 1224 | og27 3.0 798 s [ 2 887 1137 760 (2022 713 | ess [ m042 | 2292|2121 [ a1z | a4 547 107.0 03 1098 207 828 245 716
m [ | POO03E PROI| 0310 | 0286 | 0830 | 062 | 0IM | 0427 | 0278 1767 547 506 1467 | 1224 1244 754 491 || soss | 1567 | 1286 | 5070 [ 12180 11186 | 8174 | 307 wc [Pl - Sl ¢ 546 655 544
. Fi00083, POI| | 0961 0968 8680 osm 0S84 | 2788 | 0843 526 508 soo [ o 518 1485 496 718 | 832 | 1667 | 5671 | 789 | 514 14202 648 554 554 521 474 456 554 527 478
m | FiO003E, POI| 1005 | 0938 3371 314 1208 | 1685 | 0828 718 722 EEl  BEE 92 1210 666 || 2543 [ 3387 | 2585 | 5181 [ 3444 [ 3428 11303 2300 || 727 917 475 754 1047 417 5 493
m P00038, PROI|| 1028 1016 3822 0316 1064 | 1848 | 1054 58.1 700 sz [NEGONN 24 724 1258 718 || 1355 [ 1226 | 1354 | 5231 | 883 | 354 [100.08] 1820 786 729 502 55.1 742 798 508
P00063, PO || 1184 1258 4678 | o084 1084 | 2088 | 1185 502 73 Tl 22 BEE 853 1245 702 ||| 1810 | 1595 [ 3036 | 5298 | 2208 | 1641 | 9856 | 2348 || &10 49 635 810 564 813 55
m FiO0117,POI|  osee | 0363 0.283 0355 0388 | 0283 | oge 1829 1463 1405 429 578 845 470 1383 |[11798[ 12152 12339 | 1381 | 591 [ 2195 2029 1194s| 7es 541 4938 597 o9 [
(] FO00T8, PO 1211 1074 0371 1640 1362 | 1685 | 1138 794 9.1 853 770 130.1 108.1 137 903 ||| 2002 | 1544 | 12.26 | 7043 | 30.63 | 26.76 | 39.48 | 1204 || 1026 579 7 912 1025 | 1126 782
] Pi00273 0832 0684 0387 0534 1308 0388 0673 1355 1263 527 525 724 1773 520 913 5636 | 6724 | 1577 | 401 | 6332 6337 | 601 | 1a30 | RN 1175 545 37 Bl B
Fi00038, POI| 0865 | o602 2408 0633 0s65 | 1154 | 0648 991 859 soc [N 27 9556 1143 642 || 1216 [ 2263 | 5515 | 5557 | 4749 [ 2715 12415 1268 || @73 8238 1082 453 58 845 778
. FiO0083, PO | 1351 1549 0573 0768 1002 | o672 | 1208 6.2 1310 1490 55.1 739 1051 646 1250 || 4488 [ 3331 | 4749 | 104e | 730 | 3498 16ez  szc0 | 1R08 726 74 R o | 12 509
m M| FO000, PROI| 0626 | 0581 0.48 0748 0758 | 0833 | 0738 1431 895 46 713 1071 1085 506 1051 ||| 4361 2992 | 3648 | 2678 | 3727 [ 4240 | 2105 a0ss || s |[EEEEN 7> 530 1251 765 035
. M| FiO000, FiDI| o068 | 0670 05565 03850 0769 | oss2 | osn 1330 912 892 752 1131 1024 351 1079 ||| 4280 | 3540 [ 3039 [ 1878 [ 3761 [ 4g4a | 1232 | 2mos || ms [N 74 526 1324 886 1013
B | Fi00637, PO || 1077 1042 051 1881 1206 | 13 | 1182 3.9 903 874 798 1411 1087 1122 956 || 1939 [ 1018 | 040 4011|2738 | 2089 3273 om0 || wo7s 755 796 717 250 %3 945 786
m Pi00022 0731 0777 1260 0741 0843 | o783 | osse 1172 857 910 1512 869 9.9 918 772 || 3817 | 3104 [ 3329 | 3953 | 2597 | 2014 | 661 | 3385 || 1036 1665 623 1365 117.0 655 %86 618 |
1_ i L3 »
) Show Associated Tables
Quan Channel Values - B X

P16546: Spectin sipha chain, non-erythrocytio 1 [0S=Mus muscuiis]
250 4

Blue bars = Error bars = - Greybars =
average scaled abundance standard error of all replicates individual dataset abundances
Ready 2093/2355 Proteins; 2093 Protein Grcupls. 12714 Peptide Groups; S?BM.FS_E 64965 MSIMS Spec‘lrum[lnio.li‘?:&% GQuan Spectra; 459[Hesu|l Statistics - |

95 ThermoFisher
SCIENTIFIC



TMT 10-plex correction factor certificate

**Reporter lon Isotopic Distributions:

Reporter lon

Monoisotopic

26

1
TMT*-126 126.127726 0.0% 0.0% 100% 5.0% (127C) | 0.0% (128N)
TMT*-127N 127.124761 0.0% 0.4% 100% 5.0% (128N) | 0.0% (128C)
TMT-127C 127.131081 0.0% 0.2% (126) 100% 4.6% (128C) | 0.3% (129N)
0.9%
TMT*-128N 128.128116 0.0% (127N) 100% 4.7% (129N) | 0.2% (129C)
0.5%
TMT*-128C 128.134436 0.0% (126) (127C) 100% 3.2%(129C) | 0.0% (130N)
0.0% 0.7%
TMT**-129N 129.131471 (127N) (128N) 100% 3.3% (130N) | 0.0% (130C)
0.0% 1.3%
TMT™-129C 129.137790 (127C) (128Q) 100% 2.5% (130C) 0.0%(131)
0.0% 1.2%
TMT**-130N 130.134825 (128N) (129N) 100% 2.8% (131) 2.7%
0.0% 1.5%
TMT™-130C 130.141145 (128C) (129Q) 100% 1.8% 0.0%
0.0% 2.1%
TMT*-131 131.138180 (129N) (130N) 100% 2.0% 0.0%
Stability: One year from date of product receipt.
Storage: Store at-20°C.
ThermoFisher
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New user interface for adding correction factors

TMT 10plex (used, partly readonly) ==
Quan Channels
Residue Modification: | TMT6plex / +225.163 Da -k [+
N-Terminal Modification: | TMT6olex / +229.163 Da -]
TMT Reporter lon lsotope Distnbutions
Mass Tag Repaorter lon Mass -2 -1 Mzin +1 +2 Active
126 126127726 0 0 100 5 0 Used
127H 127124761 0 04 100 5 0 Used
127C 127131081 0 02 100 46 03 Used
128N 128.128118 0 05 100 47 0z Used
128C 128134436 0 05 100 3z 0 Used
125N 129.131471 0 07 100 33 0 Used
125 129.13779 0 1.3 100 25 0 Used
130N 130.134825 0 12 100 28 27 Used
130C 130141145 0 15 100 1.8 0 Used
131 131.13818 0 21 100 2 0 T
TMT: Main peaks are always 1007, only comrection factors can be edited
| oK || Cancel || Hep |

Correction factors are not required for high resolution TMT 6-plex or iodo-TMT

27
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Example Dataset — Gygi group MCP paper on
diauxic shift in yeast

* TMT 10-plex experiment on an Orbitrap Fusion using the
TMT MS3 method

* Monitored yeast protein abundances while monitoring
glucose depletion

« 10 time points (5, 7, 9, 11, 13, 15, 17, 25, 29, 33 hr), 3
replicates, each with 12 fractions

Research

& 2015 by The Amencan Sooiety for Biochemistry and Molecular Biology, Inc.
This papar is availabla on ine at hittp:/isss. moponline. ong

Comprehensive Temporal Protein Dynamics
during the Diauxic Shift in Saccharomyces

cerevisiaes

J. Patrick Murphyt, Ekaterina Stepanovai, Robert A. Everleyt, Joao A. Paulot,
and Steven P. Gygit§

~ASBMB

-
o
o

Yeast (Saccharomyces cerevisize) has served as a key identification in logarithmically-growing yeast has expanded
modal system in biology and as a benchmark for “omics™ to near-comprehensivenass (=-4000 identifisd proteins) (2-3).
technology. Although near-complete proteomes of log Howevar, the yeast proteome is dynamic, and understanding

28 SCIENTIFIC



Yeast datasets are available for download from
PRIDE

Sample Procd

Project PXD001334

PRIDE AssigNeD Tags:

Summary

Replicate 1

Download Project Files

Title

Comprehensive

Description

Yeast (Sacchard

technology. AltH 8ummary
dynamic, partic
during this tran Title

quiescent cells.

R

@ Biological Dataset |

: > PXD002092

Project PXD002092

PRIDE Assignen Tags:

Replicate 2

Download Project Files

Comprehensive tempor:

Description

Yeast (Saccharomyces
technology. Although ng
dynamic, particularly d
during this transition, tq
quiescent cells. Here,

Read more
Sample Processing

Samples from cultured
digested, separated int

PRIDE = Archive > PXD002093

Project PXD002093

PRIDE AssigneD Tags:

Replicate 3

|~ Sl TaE

Summary

Title

Comprehensive temporal protein dynamics during the diauxic shift in Saccharomyces cerevisiae, part 3

Description

Yeast (Saccharomyces cerevisea) has served as a key model system in biclogy and as a benchmark for "omics”
technology. Although near-complete proteomes of log phase yeast have been measured, protein abundance in yeast is
dynamic, particularly during the transition from log to stationary phase. Defining the dynamics of proteomic changes
during this transition, termed the diauxic shift, is important to understand the basic biclogy of proliferative versus
quiescent cells. Here, we perform temporal quantitative proteomics to fully capture protein induction and repression

Read more
Sample Processing Protocol

Samples from cultured yeast were harvested over 33h of culture and labelled using TMT10 reagents. Samples were
digested, separated into 12 fractions and analyzed using an Orbitrap Fusion mass spectrometer.

2

Species

haromyces
cerevisiae (Bakers

Instrument

Modification
iodoacetamide
derivatized residue
TMTGplex-126
reporter+balance
reagent acylated
residue

Download Project Files

Tissue

Not available

Software

Not available

Quantification
™T

29
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Step 1 — Create new quantitative method using
correction factors from TMT CofA

30

f’; Thermo Proteome Discoverer 2.1.0.81 E'@
Eile Miew Administration Tools Window Help
& —0 = L \] ad [ | G— — — — (— - — — ; _3 =
et T ) H e
WHE A YEEEDDODDE DGO R A K23d
 Sapase x Admmstraton x | T
A Agdd 3 Remove 2 Edit | ) Import [ Export
Process M gement 2
ana Stat Method Name Description Is Active ﬂ
-';-"§3 Job Queue b " \, Dimethylation 3plex (C2HE, C2H2D4, 13C206) Dimethylation 3plex{C2H4, C204, 13C2D4) Method v
eb-.}cﬂ\. « X Full 130 Labeling (02 | 1802) 180 labeling method for fully labeled samples rd
2 1 Lok 4 PR . ol 4 4 o 4 lale o) el ol L H L :l.el:rl Iabeled SEITI|:I|$ '7
. . Tandem Mass Tag® of Proteo.. [v
SILiELLGISO SR Create Mew Quantification Method @ s by Applied Biosysteme v
| ) las by Applied Biosystems v
g_ﬂ FASTA Files -reactive 6-plexTandem Mass .. v
= _ ndem Mass Tag® of Protzome. . [v
iFl] FASTA Tndexes @ From Factory Defaults: [TI'u'IT 10plex v] r
= o . . J—— = —= v
§:jiﬂ FASTA Parsing Rules () From Bxisting Method: | Dimethylation Jplex (C2HE, C2H2D4, 13C2D6) s8) Method E
= s8) Method [v
i Spectral Libraries = i Bo@ of Proteome Sciences plc v
Jlu - From Scratch: Precursor lon Method lo® of Proteome Sciences plc Iv
Chemical Modifications { advanced mode ) Ba® of Proteome Sciences plc v
4 pa® of Proteome Sciences plc [v
lo® of Proteome Sciences plc v
5 Cleavage Reagents Crecie ] [ Cancel
Vi &
E‘Eﬁ Annotation Aspeds
a Quantification Methods ‘ ‘
License Management 2
R Licenses
Configuration 2
= u_j Processing Settings
i Display Filter
] Mascot - ﬂ
Ready
ThermoFisher
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Step 1 (cont.) -

* Type in percentages exactly as shown in certificate (numbers

between 0 and 100):

Reporter lon -1

Monoisotopic

L

TMTY*-126 126127726 n ne, N ne 1n0ez cnoz (1270 | 0 noz 199mn
TMT®-127N | 127| Quantification Method Editor: TMT 10 plex QD212963 (=
TMT®-127C 127 Quan Channels
TMT 128N 128 Residue Modification: [TMTGpIex /+223.163 Da "] K E‘
N-Terminal Modification: [TMTGpIex,-’+229.163 Da "]
TMT*-128C | 128
TMT Reporter lon Isotope Distributions
10
TMT™-129N 129 Mass Tag Reporter lon Mass -2 -1 Main +1 +2 Active
126 126127726 0 0 100 5 0 Used
TMT*.129C 129 127N 127.124761 0 02 100 5.3 0 Used
127C 127131081 0 06 100 6.4 0 Used
0 128N 128128118 0 04 100 34 0 Used
TMT™-130N | 130 128C 128134436 D 06 |00 22 |0 Used
128N 123131471 0 07 100 31 0 Used
10 128C 12913779 0 13 100 29 0 Used
TMT™-130C 130 130N 130134825 0 13 100 Z8 1.7 Used
0 130C 130141145 0 16 100 17 0 Lsed §
TMT-131 131 121 131.13818 03 17 100 16 0 Used o) Save Quantification Method EI@
TMT: Main peaks are always 100%, only comection factors can be edited
@ Save as New Method:  TMT 10 plex QD212963
\\
T‘ Save ] [ Cancel
[ OK/] Canc&l [ FEp | ‘
S method
ave as new metnoda.
ThermoFisher

31

SCIENTIFIC



Step 2 - Create New Study

(4 Thermo Proteome Discoverer 21.0.81 =N Eol ()

File View Administration Tools Window Help

HHE DA YEEERDDEE @GO R A LSRA
Start Page x | Administration X | ~ 4P

Proteome Discoverer 2 1

Mew Study and Analysis

)

Study Name: [ [, Add Files l [[E_@, Add Fractions F 4 Treat as Replicates
Gygi Dauxic Shift

Start Rec i
Study Root Directory:

=B CStudies [
Open Study... - study and :;’ﬁ Processing Workflow:
e | 4= Choose quan method that

B 1| Consensus Workflow: L .
(empty workfo) /E’ was just created
Quantification Method:
TMT 10 plex QD212963 &< -

Select Control Channel:

i The optionally selected quantification method will be used for the selected input files,

126 [0 129C
[ 127N [[1 130M
O 127¢ [ 130c
O] 128N O
[ 128c

O 1290

ok || cancel

Ready
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Step 3 — Set up study factors

rj Thermo Proteome Discoverer 2.1.0.81
File View Administration Tools Window Help

& 0 & A

L
"

EEDDODEE EGODRE

i Add Files (i) Add Fractions S Remove Files

StartPage x| Administration > Study: Gygi Dauxic Shift * x|

. Open Containing Folder &3 New Analysis

Input Files || Samples || Analysis Results

;) Open Analysis Template

Study Summary Quantification Methods
Study Name:  Gygi Dauxic Shift Dimsthylation 3plex (C2HS, C2H_ TRAQ 4plex Low Resalution TMTe plex
Study Directory:  C:\Studies\Gygi Dauxic Shift . v ) Splex( ) = > 0 ) i
Dimethyiation Joiex (C2HY, C204, 73C204) it for TRAQ™ 4-plex mass tgs by Mt for low reseltion 8-plex T2,
Last Changed:  9/23/2015 4:56:50 FM et sEEstiTE T e e
Creation Date: 912312015 4:56:50 PM Full 180 Labeling (02(1802) [F]  iTRAQ 8plex ]  SILAC 2plex (Arg10, Lys6)
180 Inbaiing mathod for fully 2befed samples  Method for iTRAD™ 8-plex mass t=2gs By SILAC Zovax (Arg 70, Ly=E) Method
Applied Biogystams
— SILAC Zplex (Arg10, L
Syl E Lo Resolution iodo TMT Gplex m plex: (Arg10, LysE)
lbeiiec’ SILAC Zolex (Arg 0, Lys8) Method
Time (hr) Aoply x B e S i R SILAC 2plex (llef;
[ Seenesse plex (lle6)
i SILAC Zolax (e§) Method
Factar Unit: fpem
Velues: E— :
5. Paste Copy [
7 —
: Categorical Factor
7
i3 .
15 4 Mumeric Factor
7
25
2 5
Ready
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Step 4 — Import data files

» Choose “Add Fractions” to combine all data files from a

multidimensional separation into a single logical file:

Start Page X | Administration X Study: Gygi Dauxic Shift * = x ] - 4k
@Q Add Files @ Add Prgctions % Remove Files |, Open Containing Folder &3 New Analysis L:I Open Analysis Template
Study Definition Samples || Analysis Results
I0  Name File Type Quan hod  Sample Information
g =
l'\_JH\.J . b Cormputer » MewVolume (B » Data » Gygi_TMT_ME2 - | +3 | | Search Qg TMT_ME3 jel
Organize » New folder 4=« [l I@I
- Favarites & Mame : Diate modified Type Size i
=
B Deskiop Elite_fraction_11.raw 62042015 1236 Akd - Healibur Raw File 153,191 KB
& Downlaads \\ Elite_fraction_12.raw 62042015 1238 Ahd - Xealibur Raw File 151,861 KB
5| Recent Places fusion_fra-:tion_l.raw 62042015 1204 Akd  Xealibur Raw File 400,356 KB
B fusian_fraction_2, rawr 6/19/2015 11:58 PM Xealibur Raw File 352,605 KB
B Libraries Fusion_fraction_lraw 6202015 1203 Akd  Healibur Raw File 340,517 KB -
3 Dacuments i Fusion_fraction_4.raw 6202015 1202 Akd  Healibur Raw File 359,609 KB
J'- Music fusion_fraction_ﬁ.raw 61972015 1158 Pk Hcalibur Raw File 345,624 KB
(& Pictures fusion_fraction_6.raw 62042015 12:01 Ahd  Xcalibur Rawe File 355,786 KB
E Videas fusion_fra-:tion_?.raw 62042015 1201 Akt XHealibur Raw File 357,771 KB
fusion_fraction_8, rawr 6/19/2015 1157 Ph - Xealibur Raw File 348,383 KB
(8 Computer fusion_fraction_9.raw 6/19/2015 11:58 PM Healibur Raw File 371616 KB
: B opisk ) fusion_fraction_10,rawr 6202015 1200 Akd  Healibur Raw File 351,427 KB
[ ' | 4
New Yalurne () fusion_fraction_ll.raw 62042015 12:00 Akd  Hcalibur Raw File 361,902 KB
= ]
My Passport (F2) fusion_fraction_llraw 62042015 12:05 Ahd - Xcalibur Rawe File 350,017 KB
= i
(3% Label-Free-Quan Hap2_fraction_L.raw 62272015 L:36 P Healibur Raw File 156,609 KB
o8 wealshare Bhussic ™ Hap2_fraction_2.raw 62272015 L:42 PM Healibur Raw File 147,006 KB o=
File narme: "fusion_fraction_12.raw" "fusion_fraction_Lraw" "fusion_fraction_2 raw" "fusion_fraction_3.raw" "f + [)(calibur RAMY File (% rawd v]
[ Qpen l [ Cancel ]
Ready
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Step 5 — Assign Quan Method to each sample

Therrmo Proteome Discoverer 21.0.81
File View Administration Tools Window Help

WHE DAY

EDDDEECGOR AEaR

=8| EoR|™

StartPage x| Administration > Study: Gygi Dauxic Shift * x|

@a Add Files @, Add Fractions 3§ Remove Files ql Open Containing Folder £} New Analysis ;] Open Analysis Template

| Study Definition || Samples || Analysis Results |

Filze Type Quan Method Sample Information

e et oo e

> F2 | Replicate 2 raw TMT 10 plex Q212963 dad [Sample]. Time: [n/a]
> F3 | Replicate 3 raw e Type: [Sample], Time: [n/a]

Ready
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Step 6 - Assign study factors to reporter ions

I'j Thermo Proteome Discoverer 2.1.0.81
File View Administration Tools Window Help
o : o | e — — — p— | p— — p—
T - e
wErE S | EEEDDEDE EGED R
StartPage x| Administration > Study: Gygi Dauxic Shift * x| ~ 4P
@E Add Files @ Add Fractions 3§ Remove Files i& Open Containing Folder £} New Analysis ;] Open Analysis Template
Study Definition | WEWTEZEEN | Samples || Analysis Results
File Type Quan Method Sample Information
-m IR Te AR || Sample Type: [Samplel. Time (hr): [5.7.9. 11, 13.15.17.25. 29, 33]
Sample | Sample ldenirier Sample Type Quan Channel | Time (hr)
1 Replicate 1 - [126] Sample - | 126 5 -
4 Replicate 1 - [127N] Sample -~ | 127N 7 -
B Regplicate 1 - [127C] Sample - | 127C 9 -
[ Regplicate 1 - [128N] Sample - | 128N 1 -
7 Regplicate 1 - [128C] Sample - | 128C 13 -
2 Replicate 1 - [129N] Sample ~ | 128N 15 -
k) Replicate 1 - [125C] Sample - | 128C 17 -
10 Replicate 1 - [130N] Sample ~ | 130N 25 -
11 Replicate 1 - [130C] Sample - | 130C 29 - l
[z Replicate 1 - [131] Sample - [131 3 - 1
v n'a
Files:
5
D MName Date Modifiad 7
F1.1  ‘ussjo-9smd3y1\e$\Data'Gygi_TMT_MS3fusion_fraction_l.raw  620/2015 12:04:00 &AM 4039 3
F12  ‘ussjo-9smdSyl'e$\DataiGygi_TMT_MS3fusion_fraction_10raw 6/2002015 12:00:00 AM 3598
F1.3  ‘ussjo-9smd3y1'e$ Data'Gygi_TMT_MS3fusion_fraction_11.raw 6/20/2015 12:00:00 &AM 3705 1
F14  ‘lussjo-9smd9y1e$ Data\Gygi_TMT_MS3\fusion_fraction_12raw &/20/2015 12:05:00 AM  3584| 13
F1.5  ‘lussjo-9smddy1\e$\Data'Gygi_TMT_MS3fusion_fraction_2.raw 6122015 11:58:00 PM 3610 15
F16  ‘ussjo-9smdSyl'e$\Data\Gygi_TMT_MS3fusion_fraction_3.raw  6/2002015 12:03:00 &AM 3486
F1.7  ‘ussjo-9smd3y1\e$\Data'Gygi_TMT_MS3fusion_fraction_4.raw  620/2015 12:02:00 &AM 3682 1w
F1.8  ‘ussjo-9smdIylie$ Data'Gygi_ TMT_MS3Wfusion_fraction_Sraw 6192015 11:58:00 PM  3539( 25 L
F1.8  \ussjo-9smdOylie$\Data\Gygi_TMT_MS3fusion_fraction_6.raw 62002015 12:01:00 AM 3843 29
F1.10  ‘Vussjo-9smdSy1'e$\Data\Gygi_TMT_MS3fusion_fraction_7.raw  6/2002015 12:01:00 AM 3663 £
F1.11  ‘ussjo-9smd3y1'e$ Data'Gygi_TMT_MS3fusion_fraction_8.raw 6192015 11:57:00 PM 3567 -
LI F1.12 \ussio-9smd3y1iesiData\Gyai TMT MS3fusion fraction Yraw  BM1%2015 11:58:00 PM 38055 rooTover— -
Ready
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Step 7 — Create New Analysis

I'j Thermo Proteome Discoverer 2.1.0.81 EIE
File View Administration Tools Window Help
v _ H — S — e E H A
L T 5 s g ., -
wErE S | EEDDDDEEGDR A RSRA
StartPage x| Administration > Study: Gygi Dauxic Shift * x| ~ 4P
@E Add Files @ Add Fractions 3§ Remove Files i& Open Containing Folder ¢ ¢ New Analysis | Open Analysiz Template
Study Definition | @EWIEZEEN | Samples || Analysis Results || Workflows || Grouping & Quantification .Analm AsBatch ¢ Run H Save X
File Type Quan Method Sample Information
-m AR IR || Sampke Type: [Samplel, Time (hr): (5. 7.9 11.13.15.17.. 25 . 2¢ [l | e =} A
Sample | Sample ldenirier Sample Type Quan Channel | Time (hr)
1 Replicate 1 - [126] Sample |12 5 . Worklou:
4 Replicate 1-[127N] Sample . [127n 7 . Result File:
5 Replicate 1-[127C] Sample - [ 127C 9 - W Child Steps: (1) Add
[ Replicate 1- [128M] Sample - | 128N 11 - ) )
T Replicate 1-[128C] Sample - [ 128C 13 - Processing Step & Clone !
2 Replicate 1 - [123M] Sample ~ | 128N 15 -
3 Replicats 1 - [125C] Sample - [z=c 17 . Workdiow:
10 Replicate 1-[130M] Sample - | 130N 25 . Result File:
11 Replicate 1 - [130C] Sample - | 130C 29 - | Input Files: (1))
|12 Replicate 1-[131] Sample - 13 33 - 1
v
Files: Drop your input files frere
D MName Date Modifiad Size
F1.1  ‘ussjo-3smdSylie$\Data\Gygi_TMT_MS3usion_fraction_T.raw  &/20/2015 12:04:00 AM 405363382 [Byie]
F12  ‘ussjo-9smd3y1ie$ Data\Gygi_TMT_MS3fusion_fraction_10.raw  &/20/2015 12:00:00 AM 359860363 [Eyte]
F13  ‘ussjo-9smdIy1ie$ Data'Gygi_TMT_MS3ifusion_fraction_11.raw &/2002015 12:00:00 AM 370587452 [Byte]
F14  ‘ussjo-9smdIylie$ Data'Gygi_TMT_MS3ifusion_fraction_12raw  &/2002015 12:05:00 AM 358417404 [Byte]
F15  ‘lussjo-3smdSylie$\Data\Gygi_TMT_MS3usion_fraction_2.raw  &/1%/2015 11:58:00 PM 361066350 [Byte]
F16  ‘\ussjo-9smd3y1ief Data\Gygi_TMT_MS3fusion_fraction_3raw  &/20/2015 12:03:00 AM 348633230 [Byte]
F1.7  ‘ussjo-9smdy1ie$ Data\Gygi_TMT_MS3ifusion_fraction_d raw  &/2002015 12:02:00 AM 368233074 [Byte]
F1.8  ‘ussjo-9smdIylie$ Data'Gygi_TMT_MS3Wfusion_fraction_Sraw 6192015 11:58:00 PM 353918202 [Byte] L
F1.8  ‘ussjo-3smdSylie$\Data\Gygi_TMT_MS3usion_fraction_6.raw  &/20/2015 12:01:00 AM 364324070 [Byte]
F1.10  ‘ussjo-9smd3y e Data\Gygi_TMT_MS3fusion_fraction_7raw  &/2002015 12:01:00 AM 366356310 [Eyte]
F1.11  ‘ussjo-9smdIy1ie$ Data'Gygi_TMT_MS3ifusion_fraction_8.raw 6192015 11:57:00 PM 356743250 [Byte]
L F1.12 ‘ussio-9smdIy1ie$ Data'Gygi TMT MS3ifusion fraction Sraw 6192015 11:58:00 PM 380534198 [Bvtel -
Ready
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Step 8 — Choose processing workflow

("‘ Thermo Proteome Discoverer 2.1.0.81

File View Administration Tools Window Help

TIPS = =

v

Make sure to select yeast FASTA
database and add appropriate PTM'’s (e.g.
TMT 6 plex, carbamidomethylation)

Start Page X | Administration X Study: Gygi Dauxic Shift * x ] - 4 p
@E Add Files @ Add Fractions L Remove Files | Open Containing Folder MNew Analysis Open Analysis Template
Study Definition || Input Files || Samples || Analysis Results Grouping & Quantfication Analysis Az Batch Run H Save X |
Parameters & Open B OpenCommon &, Save [ SaveCommon 23 Auto layout 7

Srmmidn e barais Wordlow: PWF_Fusion_Reporter_Based_Quan_SP5_MS3_SequestHT_Percolator Consensus Step ! x
a 1 Pedc Integration Description:  Processing workdlow for SP5 MS3 reporter ion-based quartification ldentfication » Show warkflaw

Intearation Tolerance 20 ppm based on C1D spectra using SequestHT with Percolator validation. Specify the Worldiow: I

Integration Method Most Confident Centroid FASTA database, label used. and any additional modfications. — Result File:
4 2 Scan Event Filters Workflow T

Mass Analyzer FTMS orkriow Iree Child Steps: Add

MS Order Ms3 S| ==

A.;‘twaﬂo.n.T‘,'pe = Processing Step n% Clone !

Min. Collision Enengy )

Maze. Collision Ene 1000 -g Spectrum Files 0 3

= ‘ : L ‘ Worlflow: | PWF_Fusion_Reporter_Based_Quan_SPS_M
53_SequestHT_Percolator
l \ Result Fils
Input Files: (1) T

Reporter ié)n quantification set
to MS3 by default in this
method

eporter lons .| Spectrum

uantifier . ‘ ‘%} Selector ; |

” %{ Sequest HT 2
l? Percolator 3

Workdflow Nodes | Parameters |

|| < | 1M |

|

Default processing workflow
for TMT SPS MS3 method

Ready
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Step 9 — Choose consensus workflow

F‘ Thermo Proteome Discoverer 2.1.0.81
File View Administration Tools Window Help

W e A

L

4

EIDEDEEEGODRE

x Study: Gygi Dauxic Shift * x|

| Open Containing Folder

MNew Analysis

Open Analysis Template

Analysis Results Grouping & Quantfication

.Analysis

Start Page X | Administration
i Add Files (i) Add Fractions S Remove Files
Study Definition || Input Files || Samples
Parameters

Show Advanced Parameters

13

4 1. Quantification - General
Peptides to Use Unique + Razor
Consider Protein Groups True
Replace Missing Values False
Reject Quan Results wil False
Mazdmum Allowed Fald ¢ 100
Top M Peptides Usedfc 3

4 2 Reporter Quantification
Reporter Abundance Bz Automatic B
Apply Quan Value Comre False
Co-lsolation Threshold 100
Average Reporter S/M ™ 0

4 3. Precurser Quantification
Use Single-Peak Quan | False

4 4. Normalization and Scaling
Mormalization Mode Total Peptide Amount -

m

n'? Open w Open Commen

n'“ Save @ Save Common

:";E Auto Layout

As Batch

i/ Run [ Save x |

Wordlow:  CWF_Comprehensive_Enhanced Annotation_Quan Conzensus Step nQ} ! x
Description:  Resutt fitered for high corfident peptides, with enhanced peptide and protein - .
annotations.Add FASTA file with common cortaminants to the Protein Marker Worllow:  CWF_Comprehensive_Enhanced
node. Quan abunaces are nomalized to the same total peptide amourt per = Annotation_Quan
ResLie
Workflow Tree
:.fz' Protein Scorer 4 J l F W Child Steps; (1) Add
| .
Procsssing Step duh, \ Clone !

.

Protein FDR
Validator

[CX

)

Protein
Grouping

}

Peptides to Use
Specifies which peptides are used for quantification.

Unigue: Only peptides that are not shared between different
proteins or protein groups are used for the protein
quantification.

Unigue + Razor: Uses &ll peptides that are not shared
between different proteins or protein groups. All shared
peptides are used forthe protein that has more identified
peptides but not for the other proteins they are contained in.

All: All peptides are used for the protein quantification.

= Peptide in
{ = ] Protein
* *' Annotation
4| 1 |

-

Peptide and
Protein 7
Quantifier

J |

Result File:

Workflow:  P\WF_Fusion| Reporter_Based_CQuan_SPS_M

53_SequestHT_Percolator

Input Files: () \

Paost-Processing Nodes

\workflow Nedes | Parameters

o]
==t Resl_m_
- Statistics

[T
I:\:I:I:!Data
as_sams)

Distributions 12 ‘

4 I

Workflows with “Quan” in title
include Peptide and Protein

Quantifier node

-

Ready
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Step 10 — Modify Peptide and Protein Quantifier

F‘ Thermo Proteome Discoverer 2.1.0.81

File View Administration Tools Window Help

WO HD A

L

4

R EOCOEDEEEORE

x " Study: Gygi Dauxic Shift x |

| Open Containing Folder

Start Page X | Administration
i Add Files (i) Add Fractions S Remove Files
Study Definition || Input Files || Samples
Parameters

Show Advanced Parameters

4 1. Quantification - General

Caonsider Protein Groups for Pe True
Replace Missing Values with NV False
Reject Quan Results with Missi False
Mandmum Allowed Fold Change 100
Top M Peptides Used for Area 3

4 2 Reporter Quantification
Reporter Abundance Based Or Automatic

* Apply Quan Value Comections  True

X Co-lsolation Threshold 50

* Average Reporter S/M Threshe 10

4 3. Precurser Quantification
Use Single-Peak Quan Channe False

4 4. Normalization and Scaling

* Mormalization Mode Total Peptide Amount
Prateins For Nomalization

Scaling Made On Channels Average (Per File)
a 5 ay Options
dard Emors False
Show QuarNalus Counts False

Mormal Space Values

Peptides to Use Unique + Razor E|

»

m

MNew Analysis Open Analysis Template

Analysis Results Grouping & Quantfication

.Anahmis

AsBatch i Run | Save X |
Consensus Step d, 1 x
Workflow: CWF_Comprehensive_Enhanced Annotation_Quan
Result File:
W Child Steps: (1) Add

Specifies which peptides are

for quantification.

Unique: Only peptides that are not between different proteins or
protein groups are used for the protein YNantification.

tidac that srs nct oharsd hat difarart

nicne o Bazac llege Sl

4 Statistics o Distributi

Starred settings are recommended ;

n'? Open Cpen Common n'“ Save N
Workflow:  CWF_Comprehensive_Enhanced Annotation_CGuan
Description:  Resuft fitered for high corfidert peptides, with -
enhanced peptide and protein annotations. Add
FASTA file with common contaminants to the Protein -+
Workflow Tree
- -
|al Protein FOR Protein
Validator Groupir
1
= Peptide in .1+ Peptide
[’ | Protein ] _._ Protein
* "' Annotation =~ Quantif
LT +
Post-Processing Nodes
El
Ik ETm
O Result 1 ‘ Data

Frocessing Step &

Clone !

HT_Percolator
Result File:

Workflow:  PWF_Fusion_Reporter_Based_Quan_SPS_MS3_Sequest

Input Fifes: (0)

Ready
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Step 11- Drag files into analysis

("4 Thermo Proteome Discoverer 2.1.0.81
Eile View Administration Tools Window Help

RFAS

Start Page X ]/Administration

EEDDDEDE DGO R A KERA

(=R >

x. Study: Gygi Dauxic Shift * X |

@, Add Files @ Add Fractions 3§ Remove Files . Open Containing Folder &} MNew Analysis | Open Analysiz Template

Study Deﬁnition (T 3l | Samples || Analysis Results || Workflows || Grouping & Quaniification

Filz Type Quan Method Sample Information

-F{eplmteh row | RITEPOPIPEE] | Sample Type: [Sample]. Time (br):[5.7.9. 11.13.15.17.25.29.33]
R T T 10 plex Q212963 [ plerD2'|2963. Sample Type: [Sample], Time (hr): [5.7.9.11,13,15.17,25,29_33]
F3 |Replicate3  |row | IVABITYeOPIPIE] | Sample Type: [Sample]. Time (hi}:[5.7.9. 11.13.15.17.25.29. 3]

Select all three files above and then
left click, hold, and drag to input

Analysis [] As Batch

o Fun | Save X

Consensus Step &

X
\Worlkflow:  CWF_Comprehensive_Enhanced
Annotation_Quan
Result File: Replicate 3. pdResult
W Child Steps: (1) Add

- Processing Step &

Clone !

files box in analysis

\wWorldlow:  PWF_Fusion_Reporter_Based Quan_SPS_M
53_SequestHT_Percolator
Result File: Replicate 3 maf

N | v foour Files: (3)

F3 Replicate3 TMT 10 plex QD212963 Sample Type: [S
% F1 Replicate 1 TMT 10 plex QD212962  Sample Type: [$

% F2 Replicate2 TMT 10 plex QD212963  Sample Type: [§
i | m | r

Ready
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Step 12 — Grouping and Quantification tab

Q Thermo Proteome Discoverer 2.1.0.81

Eile View Administration Tools Window Help

T o €

HA A v

EEDODDEEGODR AKLERA

(=R >

Analysis

Dﬁiﬂ)@g Run | Save X |

Ready|

—{ 3) Click “Add Ratios”

Consensus Step nQ\\'

x

Workflow: CWF_Comprehensive_Enhanced Annotation_Quan
Result File: Replicate 3. pdResult

W Child Steps: (1)

Add

Processing Step g!})

Clane

Result File; Replicate 3.msf

Workflow:  PWF_Fusion_Reporter_Based Quan_SPS_M
53_SequestHT_Percolator

v loput Fies: (3)

% F3 Replicate 3 TMT 10 plex Q0212963 Sample Type: [£
x F1 Replicate1 TMT 10 plex Q0212963 Sample Type: [£
% F2 Replicate2 TMT 10 plex Q0212963 Sample Type: [£

4 | m

Start Page X | Administration X Study: Gygi Dawxic Shift ¥+ 3 ]
. “ ”
@ Add Files @ Add Fractions 2 Remove Files \. Open Containing Folder i New Analysis Open Analysis 1 CI ICk R U n !
Study Definition || Input Files || Samples || Analysis Results || Workflows
Sample Group and Quan Ratio Specification Generated Sample Groups
- Study Variables 5 ‘
126 Sample 5 | F2: Replicate 2 =
1) Choose StUdy faCtor 126 Sample & F1: Replicate 1
[EFie 126 Sample 5 | F3: Replicate 3
ﬂ Time {hr) = =
] Sample Tipe 127N Sample 7 . Replicate 2
o . o _ . 127N Sample 7 F1\Replicate 1
Varizables printed in italics contain only a single value. 127N Sample © =3 licate 3
9
2) Select 5 hr as en e\
H Generated Ratios & Clear Al
denominator(or any \ ;
B . x 7 15
other factor of interest) @B
Denominators to be used: x 1 15
Time thr) -5 z
[ Time (h) - 7 H X3l /s
[ Time (hr) - 9 x 158 I &
[ Time (hr) - 11
] Time (hr) - 13 x 17 I 5
[T Time thri - 15 N x 2 15
__Add Ratios
- = x 29 I 5

Note that all abundance values
calculated for each study factor will
be the average of the 3 replicates
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Search results - >4700 proteins, >88000 unique
eptides

"4 Thermo Proteome Discoverer 2.1.0.81 = B
File View Administration Tools Window Help

o — n . ‘) — IS
i T
W AT ERFTRE
StartPage X | Study: Gygi_Yeast_TMT _MS3 x_ All.SN10.Normalization.Scaling X | All. 5. Mormalization. NaScaling 3 | Study: Gygi Diauxic Shift x ~ a4
) NEEE el | Protein Groups || Peptide Groups || PSMs || MS/MS Spectrum Info || Guan Spectra || Result Statistics
Abundances (Grouped) -
@ Checked  Protein FDR Confidence | Master Accession Description . Exp. g-value Sum PEP Score ~ | Coverage ¥ Peptides | # PSMs # Unigue Peptides # A
- = w = w @
w ~ @ = = = = 9 3
1 [ ] w7/ | P07253 | Protein URA2 O5=Saccharomyces cerevisiae (strain ATCC 204508 / 5288c) GN=URA 58.9 445 50.1 115 1394 1313 1263 1130 1080 1078 0.000 1485629 || €8% | ] 159 | 1517 153 | 2214
2 [ ] w7 | P19097 | Fatty acid synthase subunit alpha OS=Saccharomyces cerevisiae (strain ATCC 204508 1020 107.9 1094 1129 1101 1024 %7 87.8 247 831 0.000 1477540 || 62%| | 141 1339 140 | 188
3 [ ] | P10591 | Heat shock protein SSAT OS=Saccharomyces cerevisize (strain ATCC 204508 / S288¢ 58.6 636 748 1084 105.9 1102 105.2 1243 1221 121.6 0.000 1328.855 |[ 0% [] 83| 3055 21| 64
4 [ ] w7 | P10532 | Heatshock protein S5A2 05=Saccharomyces cerevisize (strain ATCC 204503 / 5288 795 852 80.2 1202 1150 1125 107.7 028 955 1013 0.000 1286627 || 90% [ 83| 3061 19| 63
5 [ ] w7 | Q0055 | Acetyl-Col carboxylase 0S=Sac isiae (strain ATCC 204508 / S288c) 171 1180 1100 96.1 980 @28 925 1.3 930 934 0.000 1252.103 || 66% | | 171 813 164 | 222!
6 [ ] w7 | PO0S49 | Pyruvate kinase 1 0S=Saccharomyces cerevisiae (strain ATCC 204508 / S288c) GN=t a1 805 80.2 138 126.7 1200 1089 0.7 825 8586 0.000 1201.588 || 96% | 68| 3748 66| 501
7 [ ] w7/ | P15108 | ATP-dependent molecular chaperons HSC82 OS=Saccharomyoes cerevisiae (strain A 65.9 643 63.2 1159 1210 1185 1262 1126 1062 106.0 0.000 1196.036 | 22% | | 99| 2393 19| 70!
8 [ ] n | P32324 factor 2 05=Saccl isize (strain ATCC 204508 / 5288c) GN= 1137 1051 012 1151 1183 1132 1097 &1.1 716 11 0.000 1181444 || 84% [ ] 89| 2210 89| 84
9 [ ] w7 | P02829 | ATP-dependent molecular chaperone HSPE2 OS=Saccharomyces cerevisiae (strain A 454 384 437 1110 1232 1204 1301 1378 1238 126.3 0.000 1144.380 || % || 97| 2265 17| 708
10 [ ] ~/ | P16521 | Elongation factor 34 D5=Saccharomyces cerevisiae (strain ATCC 204508 / 5288¢) Gh 1310 1154 1074 1182 1131 1043 1028 75.1 671 641 0.000 1126348 || A% | ] 86| 1714 58 | 104
1 [ ] ~/ | PO6105 | Protein SCP160 OS=Saccharomyces cerevisiae (strain ATCC 204508 / 5288¢) GN=5( 1026 1153 1211 1147 1141 1082 1012 80.3 739 707 0.000 1103160 | 69% | ] 118 860 118 | 122
12 [ ] w7 | PO0925 | Enolase 2 DS=Saccharomyces cerevisiae (strain ATCC 204508 / S283¢c) GN=ENO2 P a1.1 925 918 1120 1148 108.8 108.8 @25 918 959 0.000 1075.483 || 98% I 63| 4715 26| 43
13 [ ] +/ | P07143 | Fatty acid synthase subunit beta OS=Saccharomyces cerevisiae (strain ATCC 204508 1014 1074 1114 1123 1081 103.1 1027 86.5 843 829 0.000 1042 680 || Ezk, ] 17 832 117 | 205
14 [ ) w7 | P32583 | Heat shock protein homolog SSE105=Saccharomyces cerevisiae (strain ATCC 20450 a1.1 795 727 172 197 11689 1194 1008 923 903 0.000 1005152 |[ 8% [ | 77| 1295 66| 69
15 [ ] +/ | PO0S80 | Phosphoglycerate kinase OS=Saccharomyces cerevisiae (strain ATCC 204508 / 5285 828 915 96.8 118 104.0 1055 1043 98.1 938 1063 0.000 948671 96% | bE| 2924 b6 | 41
16 + I [ ] ~ | P31533 | Heat shock protein 104 O (strain ATCC 204508 / 5288c) 31.2 267 371 86.5 109.0 118.7 129.0 157.5 154.9 1454 0.000 938.395 % | 110 | 1005 109 | 30
17 [ ] w7 | POCS30 | Heat shock protein SSC1, mitechondrial 05=Saccharomyces cerevisiae (strain ATCC 53.8 610 724 1015 1018 1058 1094 1342 1300 1299 0.000 907 517 % 78| 1209 64| 65
18 [ ] w7/ | P02934 | Elongation factor 1-zlpha 0S=Saccharomyces cerevisiae (strain ATCC 204508 / S288 1336 1097 97.8 1138 1027 1007 %7 823 778 222 0.000 898.150 57| 279 57| 45}
19 [ ] w7 | POB163 | Pyruvate decarboxyiase isozyme 105=5zccharor s (strain ATCC 20450 103.5 1023 96.5 118.0 114.2 111.0 1135 83.3 76.1 80.7 0.000 883474 53| 2170 44| 56!
20 [ ] w7 | P40150 | Heat shock protein S5B2 05=Saccharomyces cerevisize (strain ATCC 204503 / 5288 995 1027 98.3 1065 1118 1048 101.0 945 908 898 0.000 873364 63| 1927 6| 61
21 [ ] w7 | P16861 | ATP-dependent &-phosphofructokinase subunit alpha OS=Saccharomyces cerevisiae | 87.5 897 93.8 104.2 137 1120 1120 000 925 S48 0.000 858615 78 816 77| 98
22 [ ] w7 | P11484 | Heatshock protein SSB1 0S=Saccharomyces cerevisiae (strain ATCC 204508 / S288¢ 174 111 1048 1232 1181 107.1 %90 772 635 731 0.000 850638 63| 1382 6| 613
23 [ ] w7/ | P17255 | V-type proton ATPase catalytic subunit A O5=Saccharomyces cerevisiae (strain ATCC 0.0 888 848 1080 1188 1144 1108 974 894 875 0.000 845933 as| 1018 as | 107
24 [ ] +7/ | Q02455 | Protein MLP1 O5=Saccharomyces cerevisiae (strain ATCC 204508 / 5288c) GN=MLP 97.8 1041 103 1188 1138 1108 1034 83.0 801 781 0.000 244791 67% 165 454 162 | 1874,
< w ] ¥
~ | Show Associated Tables
Quan Channel Yalues > B X
[P P e ——— R e sy P A
250
eat shock protein Increases In abundance with decreasing glucose
= 157 181 45q 188 156 185 qgp 157 148 qs2 451 .
S 129 132 13z
H 109 118 120 gy 12 g4 123
i 10z 107
5 100 &7 a7 aa &0
S
s0 a7 a1
BEEE sess BEEE I
5 7 ] 11 13 15 17 25 ) 3z
Quan Channels

Ready 4772/4365 Proteins; 4772 Protein Groups: 88474 Peptide Groups; 357113 PSMs; 1050272 MS/M3 Spectium Info; 1055020 Quan Spectra; 507 Result Statistics

T —m— B = T 1
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Search results - >4700 proteins, >88000 unique
eptides

4 Thermo Proteorme Discoverer 2.1.0.81 =0 |
File Wiew Adrinistration Tools Window Help

e

G TINTPR S = g ‘ﬁ' 4

Start Page X | Study: Gygi_Yeast_TMT_MS3 . All.SN10.Normalization.Scaling X ~ 4k
@ Protein Groups Peptide Groups | PSMs || MS/MS Spectrum Info | Quan Spectra Result Statistics
Abundances (Grouped) =] =
=E) Checked | Protein FDR Confidence | Master | Accession | Description . Exp. gvalue | Sum PEP Score ~ | Coverage # Peptides | # PSMs | # Unique Peptides | # Ad—
= = w ~ a @
w ~ > = = - = & L5}
97 = [ ) w/ | P38962 | Protein transport protein SEC31 OS=Saccharomyces cerevisiae (strain ATCC 204508 818 905 1022 1242 1180 133 1085 a7 869 828 0.000 519.298 B2 313 52| 127}
s = [ . P10364_| DNA-directed RIA polymerase | subunit RPAT90 DS=Saccharomyces cerevisias (stra | SIS DRSSO INSReNY 62+ X 311 B 361 %6 382 0.000 513055 91 2% 55 | 166
99 = [ ] P43537 | Uncharacterized protein YFRO16C OS=Saccharomyoes cerevisiae (strain ATCC 2045( 60.4 645 76.6 1164 1168 1271 1267 1087 1024 1003 0.000 518728 a1 219 81| 123
100 = [ ] w# | PO4807 | Hexckinase-2 0S=Saccharomyces cerevisize (strain ATCC 204508 / 5288¢) GN=HXK 1049 1128 106.4 978 101.2 2.7 983 93.0 an1 924 0.000 512449 || | 38 777 35| 48
101 = [ ] +/ | P53852 | Cysteine-tRNA ligase OS=Saccharomyces cerevisiae (strain ATCC 204508 / 5238¢) ¢ 5.2 906 818 1183 119.9 1144 108.7 2.3 864 803 0.000 515.930 |[ ] 63 359 63| 76
102 += [ ) w7/ | P38708 | Putative proline—tRNA ligase YHR020W OS=Saccharomyces cerevisiae (strain ATCC 1233 1140 1057 1085 1110 1064 985 839 734 743 0.000 514722 || ] 55 376 55| 68
103 = [ ] w7 | P10081 | ATP-dependent RNA helicase elF44 DS=Saccharomyces cerevisiae (strain ATCC 204 1115 1047 100.0 1045 1158 1071 1058 87.0 823 215 0.000 512.466 [ | 39 €54 39| 39
104 = [ ) ~/ | P46635 | Glutemate—-tRNA ligase, cytoplasmic OS=Saccharomyces cerevisiae (strain ATCC 204 1035 56.8 86.5 117.5 119.0 107 107.2 B85 812 783 0.000 511.220 || ] 68 539 68 704
105 += [ ) v/ | P12709 | Gl £ isomeras myoes cerevisiae (strain ATCC 204508 76.1 Ti2 84.0 110.1 1074 11682 1166 1052 998 107.7 0.000 508.927 || ] 42 734 42| 55
106+ [ /| PO7251 | ATP synthase subunit alpha, mitochondrial DS=Saccharomyces cerevisize (strain ATC| | 424 410 547 857 793 844 EE w2 [ oo 507354 | ] 62| 645 61| 54
107 = [ ) +/ | Q07878 | Wacuolar protein sorting-associated protein 13 0S=Saccharomyces cerevisiae (strain £ 574 1026 125 109.8 106.8 1076 1039 9.2 0.000 504.682 |[ [ ] 98 yrsl 98 | 3144
108 = ® /| P19687 | Plasma membrane ATPase 2 OS=Saccharomyces cerevisize (strain ATCC 204508/ 5 | [ I =7 == 575 66 850 0.000 504642 [ | ] “| T8 3| 9]
109 = [ ) +/ | P23615 | Transcription elongation factor SPTE OS=Saccharomyces cerevisize (strain ATCC 204 3.8 975 98.0 1138 1200 1184 1105 574 0.000 500.121 [ | 78 259 78| 145
110 = [ ) w/ | P20967 | Z-oxoglutarate dehydrogenase, mitochondrial OS=Saccharomyces cerevisiae (strain A 320 38 408 464 580 653 766 --- 0.000 494.463 || ] &5 352 65| 1014
m = [ 7 | P33416 | Hest shock protein 78, mitochondrial O5=Saccharomyces cerevisise (strain ATCC 204 | 368 362 | 386 B0 95 7 | nes 25 EIE 4 0.000 433380 | ] 2| 9 a1 &
112 = [ ) +/ | P04802 | Aspartate—RNA ligase. cytoplasmic OS=Saccharomyces cerevisiae (strain ATCC 204! 834 804 822 1032 1205 1163 1170 1008 1012 850 0.000 492610 [ | 59 391 58| 55]
13 = [ ] w7 | P33892 | Translational activator GCN1 0S=Saccharomyces cerevisiae (strain ATCC 204508/ S 1123 157 18.0 1183 952 6.0 106.3 821 765 765 0.000 487.072 || [ ] 92 303 92 | 267]
114 = [ ] ~/ | P32454 | Aminopeptidase 2, mitochondrial 0S=Saccharomycss cerevisias (strain ATCC 204508 58.0 663 788 1056 177 1158 1210 1118 1134 1115 0.000 433410 || ] 62 305 57| 95)
115 = [ ) w7 | PO7284 | 3-isopropylmalate dehydratase OS=Saccharomyces cerevisiae (sirain ATCC 204508 / 88.2 795 793 1083 1241 1153 1150 004 974 825 0.000 483133 || 70% | ] 60 302 59| 778
116 = [ ] w/ | P16140 | W-type proton ATPase subunit B OS=Saccharomyces cerevisize (strain ATCC 204508 6.7 867 95.0 171 1248 1185 11686 9s 835 799 0.000 480468 || 83% [ 43 534 49| 51
17 = [ ] ~/ | P38707 | Asparagine-tRMA ligase, cytoplasmic 0S=Saccharomyces cerevisiae (strain ATCC 20 1124 1087 1054 108.7 1101 1018 105.2 86.2 824 778 0.000 477.351 || 58% ] 46 an 46| 55
18 = [ ] w7/ | P47035 | Nucleolar protein NET105=Saccharomyces cerevisiae (strain ATCC 204508 / 5288c) 89.7 871 96.1 1224 1048 1074 112 96.8 950 895 0.000 474035 |[ 8% ] 79 294 78| 118
19 = [ ] +/ | P40457 | Protein MLP2 OS=Saccharomyces cerevisize (strain ATCC 204508 / $288c) GN=MLP 96.1 1044 1 1174 106.5 100.8 980 858 919 880 0.000 471.108 [ 58% | 104 221 103 | 167
120 = [ ) ~ | P31688 | Trehalose-phosphaiase OS=Saccharomyces cerevisiae (strain ATCC 204508 / S288c) 36.2 a7 58.8 935 120.8 13135 1371 1307 126.0 1224 0.000 470570 |[ 59% ] 72 293 72| 8aL
‘I I | v
| Show Associated Tables
Quan Charnel Yalues - L X
7 1Sy Chadimckd tnrdl ARATE Toe meE s B Tz
409 . . . .
-1 DNA-directed RNA polymerase | decreases in abundance with decreasing glucose
E I I 263 286
E 250 4 = o, s . 217
% : H H H I H H H
HEE
ES
100 4
62 86 B2 &0
5 ] - |_‘ ’—‘ ’—‘ 3 @ o, . 31 3 e 2 28 =0 28 26 =5 M| 37 e 0 sa 35 i *®
5 7 9 1 13 15 17 26 29 3z
Quan Channels
Ready 4772/4365 Proteing; 4772 Protein Groups: 88474 Peptide Groups: 357119 PSMs: 1050272 M5/MS Spectium Info; 1055020 Quan Spectra; 507 Result Statistics
R e— — = 1
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Extra credit — Profiling of scaled intensities In

ProteinCenter
1) Export the proteins page to Excel

2) Rename the column with accession numbers as “KEY”
3) Rename the grouped abundance columns to AQR1, AQR2,

AQR3, etc.

4) Save as .csv

l“_—(l' = = All-{01y.cow - Microsoft Excel = = R
Fil Home Insert Page Layout Formulas Data Feewi e e Acrobat [~ e = g
™ B oy L] o | connections 4 E ]_T ; E1 =mm j * E>Fj ql’] "1 =z
A 3 . =] HE )
_@ @ =2 L =1 2 = B % r =5 & —o Jfé S I =
From  From  From  From Other Existing Refresh ﬁl Sort Filter Y Textto  Remowe Data Consolidate  What-If Group Ungroup Subtotal -
Access Meb  Text  Sources™  Connections | Al 5 W Advanced | columns Duplicates Validation = Analysis ~ ~ -
Get External Data Connedtions Sort & Filter Drata Tools
(ol ) A S | KEY v
A B = E F G H | J K L | Q u W W I
1 |Checked ProteinFCMaster [KEY escriptic Entrez GelGene I Chromaosc Biological Cellular Ciivolecular Pfam 1IDs AQRL AOR2 AQRI AQRT0 AhundantA
2 FALSE  High Master PnASZZH5  UPF0495 ¢ 5142379 YPROLOC-: W] membrane PfOBS522 25.9 229.4 2417 22,41
3 | FALSE High Master PRDEWTKS  Pheroror 850518 STEZ; YFLOWI cell organ membran receptor s P02116 220.6 29.7 15.3 14 11.97
4 | FALSE High Master Pr0O13297  mRMNA-cap 855873 CETL; YPLIXWI metabolicnucleus  catalytic a Pf02940 92.7 104.4 101.9 100 13.07
S | FALSE High Master Pr013329  DMa&repli 851688 FOBL; YDRIW cell organ nucleus  DNAbindingmetal | 135.8 97.8 713 65.4 9.04
£ | FALSE High Master Pr013525  Ubiguinor 851785 COQ4; YDHY metabolic membrane;mitachol PFOS019 48.2 102.7 1377 143.6 9.63
7 | FALSE High Master Pr013535  Transposc 856623 YHR2LAC-EWII cell organ cytoplasm catalytic a PfO06RS, F 188.1 621 45.2 54.4
A FalCE ik hAdactar Prom1 3530 THM ~ara e AGEETY THPY WHEM N rall Arman mclans rrataim ki PFN0A37 1177 aa 7 a1 a Ag & 11 A7
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Profiling in ProteinCenter

 Import .csv into ProteinCenter

* Click on the dataset and navigate to Profiling tab

* Move all “AQR#” values to “Selected”

* Choose an appropriate group count (10-15 works)
e Click “Profile”

Workbench

Administration
Peptides

Protein Data

P Genes | EWY beat vaps P Froteincard PP Stotctics B Regort P Export
using group count g with auto adjusl. allow missing values “ alpha core m

T | Proteins

r— Data types

Available
lemPAl (Exponentially modified protein abundance index (Imported)) AQR1 (Average quantitation ratio 1) [37]
AQR2 {Average quantitation ratio 2) [36]
AQR3 {Average quantitation ratio 3) [36]
ACQR4 (Average guantitation ratio 4) [36]
AQRS [Average quantitation ratio 5) [36]
AQRGE {Average quantitation ratio 6) [36]
AQRT (Average quantitation ratio 7) [36]
AQRS (Average quantitation ratio 8) [37]
AQRS {Average quantitation ratio 9) [36]
ACQR10 {Average quantitation ratio 10) [36]

el
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Profiling results

fo . PRIDE Archive

< C' [3 trial2.proteincenter.proxeon.com/ProXweb/contentview/WORKSPACE/PROFILING/bdd6501d-9403-4b8a-a7c3-b1db623a8f74 e =

** Apps [ Thermo (] Publications (] Proteomics

ProteinCenter

[ ] = ) Workbench Administration
- inpor [P it P pegies PP roicncuta B Proicins PP Genes B cusicrs RRRCTORIP ot vovs PP Pricncors B sisisics I repor PP ot |
RSk =Y=Nr e Loy All ¥ | Proteins v E roup cou ‘|: with auto adjust®  allow mis ues ﬂ alp ore M
[/ Datasets
- — Data types
el alba R
[ andreas | Selected |

£ article proteins (23)
£ article proteins lipox (40)

£ David

lemPAl (Exponentially modified protein abundance index {Imported))

AQR1 (Average quantitation ratio 1) [37]
AQR2 (Average quantitation ratio 2) [36]
AQR3 (Average quantitation ratio 3) [38]

Ei BDDL AQRA4 (Average quantitation ratio 4) [36]
= gian ?gs: %iverage quan:?:eﬂon raﬂo :; Bg
- werage quantitation ratio
Di Blomass AQRY (Average quantitation ratio 7) [365]
{7 carla's sample compared to macrophomina phaseolina (616) AQRS (Average quantitation ratio 8) [37]
i carlos AQRS (Average quantitation ratio 9) [36]
=i choi AQR10 (Average quantitation ratio 10) [36]
ezl = 7] Comparison (38081) - -
E

— Result summary:

Settings Feedback About Help

{77 29May3013_DIB_mouse_tmtB_BR4_unfrac_165min_dda15_1-{01) TargetProtein (2094
£ 29May3013_DIB_mouse_tmt8_BR4_unfrac_165min_dda15_1-(10) (2093)

01) (4497

L7 All{01)-decreasing (567)

15 Groups total (15 after applying alpha core)
38 Excluded proteins
0 Calculated value(s)

list of proteins

7 A1_upregulatedafter2Shr (378) Q B e '"m;;g"ss
7 Heart_upregulated (171) :ggggff‘fm 1 é'[[,m 2.00
B Heck 6320974 1.00 150
& 5324260 1.00 1.00
= 9755341 100 050
0 Pandey £322531 1.00
- : 398364731 1.00 (LLEE]
£ de nove peptides (0) — 398364607 100  -050
B Devin — 6324081 100 100
I Hans Jespersen 1365 more] 150
=@ AQRL AQR2 AQR3 AQR4 AQRS AQRS AQRT AQR10
i JIANG
ﬁ" Q #2) 374 members - sum=455.10
8 poder 6323701 100 250
EE Jun —6579192 100 200
7 Ltheo 5% glucose 5% oil calcium (156) 6325262 100 150
= £322701 1.00 1.00
I il 398365145 100 050
tgases (37 s322708  Top 000
L7 Lipases similar to fungi (43) 6318412 1.00 HIER
&= M.phaseolina for protein center (0) Eg?ﬁgiz] 1.00 'tgg
7 Macrophomina phaseslina protzome (13838)
= AQRL AQR2 AQR3 AQR4 AQRS AQR6 AQR7 AQRB AQRS AQR1O
i Meiring
£ 1cEl comparison L. theobromae glucose and oil (7236) Q #3) 308 members - sum=417.67
L7 New DataFolder (47) 308365725 100 200
£ New DataFolder_2 (22) —B6320644 1.00 150
6323321 1.00 1.00
L New DataFolder 3(37) EEVroT B : r - -
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Cluster 1 — Proteins listed in order of decreasing
emPAl

PSS

P

Y Filter: 1 selected
FE

Page size [l Showing 1-20 of 413
Custer © Gene © A © AS Fr 15 © Molecular Functions

6323617 1 ribosomal 405 subunit prote... 4 RPS17A 136 Sce | | | 0 0 3.7276E+08
6324741 1 ribosomal 405 subunit prote... - RPS284 67 Sce | | 11 0 0 1.7783E+08
398365605 1 Ribosomal 405 subunit prote... e RPS304+ 63 Sce | | | 0 0 2.1544E+07
6320065 1 Ribosomal 605 subunit prote... = - RPL35A+ 120 Sce | | | 0 0 1.0000E+07
6324298 1 histone H+ e HHF1+ 103 Sce | | | | | | 0 0 4.6416E+06
6324445 1 ribosomal 605 subunit prote... = - RPL2S 142 Sce nmili | | 0 0 4.2170E406
338365321 1 ribosomal 405 subunit prote... e RPS6A+ 236 Sce | | | | 0 0 4.1246E+06
6321408 1 ribosomal 605 subunit prote... = - RPL30 105 Sce 11 | | 0 0 3.7276E+06
6321798 1 ribosomal 605 subunit prote... = RPL27A 136 Sce | | | 0 0 3.1623E+06
6322084 1 ribosomal 605 subunit prote... = - RPLBE 256 Sce | | | 0 0 13111E+06
5| 6320128 1 ribosomal 605 subunit prote... = RPL31A 113 Sce | | | 0 0 1.0000E+06
6321335 1 ribosomal 605 subunit prote... = - RPL2E 149 Sce 11 | | 11 0 0 1.0000E+06
6321754 1 ribosomal 605 subunit prote... = RPLBA 256 Sce | | | 0 0 1.0000E+06
6324085 1 Translation initiation fact... = - SUI 108 Sce 11 | 0 0 1.0000E+06
6323376 1 ribosomal 605 subunit prote... = RPL26A 127 Sce 11 | | 0 0 7.4989E+05
6322270 1 ribosomal 405 subunit prote... = - RP5148 138 Sce 11 | | | 0 0 5.9948E+05
398364349 1 ribosomal 605 subunit prote... = - _RPL2A+ 254 Sce 11 | | 0 0 3.9811E+05
398364725 1 Ribosomal 605 subunit prote... = - B3R T Sce | [ | | | 0 0 3.9811E+05
6324637 1 Ribosemal 605 subunit prote... = - RPL3 387 Sce 11 | | 0 0 3.8312E+05
6323567 1 ribosomal 605 subunit prote... = - RPLEA 176 Sce 11 | | 0 0 2.1544E+05
x v

Cytoplasmic ribosomal proteins are highly overrepresented in
this cluster. On average, ribosomal proteins are decreasing in
abundance as the number of cells increase in time.
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Cluster 4 — proteins that increase in abundance
after glucose depletion

#4) 302 mem!:ers -sum=382.87

—6323701 1.00
—39B8365145 1.00 250
6322701 1.00 225
6322324 1.00 B
—B322708 100 .
6323599 1.00 13k
6319986 1.00 1.50
—6319707 1.00 155
—B322987 100
—6321374 100 .
—B319456 1.00 0.75
6320862 100 0.50
—B320212 1.00 035
—37362665 1.00 §
—6321763 1.00 0.00
—B319337 1.00 -0.25
—6325262 1.00 5T
116006499 100 :
6324658 1.00 L
—39B8365505 1.00 -1.00
6323751 1.00 125
[281 more] A
AQRL AQR2 AQR3 AQR4 AQRS AQRG AQRT AQRS AQR9 AQR10
Over-represented Wiki pathways py Te——
Analysis data set: Al-{01) Reference data set: Saccharomyces cerevisiae (5P) = Pag
Il acc.key © Mo © 0© pescription © o
- Occ - 6323335 1 aconitate hydratase AC01 v = - ACO1 778
Description 5 urrence D
LI © _GE © TEE 6322765 1 Malate dehydrogenase MDH1 v oE - MDH1 334
Principle Pathways of Carbon Metabolism (WP112) : 22 =
: 6324328 1 citrate {Si)-synthase CIT1 v o= - am 479
TCh Cycle (WP450) = I 398365505 i Phosphoencolj te carb v E - PCKL 549
TCA Cycle - Detailed (WP295) — 15 rotel nS rOI N yC e = Sl b i
Serine-isocitrate lyase pathway (WP390) [ 7 398364491 L Isocirate fyase 1 v - — 557
Glycolysis and Gluconecgenesis (WP515) - 6 t d 6324291 1 isocttrate dehydrogenase (... v - IDH1 360
Fatty acid oxidation (WP31) = 5 are Ove rre p rese n e 6324212 1 malate synthase ML51 v = - MLS1 554
Glutamate degradation VII {WP559) [l 5 6322087 1 succinate dehydrogenase iro... v - SDH2 266
- w P
Gluconeogenesis (WP156) 4 6322066 1 alpha-ketoglutarate dehydro... v = - KEDL 1014
Giutamate degradation 111 (WP503) 3 6323203 1 isocitrate dehydrogenase (... v| %[ Addto basket 2 412
Superpathway of Glutamate Biosynthesis (WP191) 2 =
- - 6321376 1 pyruvate carboxylase 1 v o= - PYC1 1178
Panothenate and Coenzyme A Biosynthesis (WP462) 2 3 -
Glutamate biosynthesis (WP77) 2 398365347 1 succinate--CoA ligase (GDP-... v - Lsc1 329
Cell Cycle and Cell Division (WP414) 2 319264 L acetate (oA lgase 1 ¥ < - ACsL 13
Mitochondrial tRNA Synthetases (WP62) 2 116006499 Z malate dehydrogenase MDH2 v o® - MDH2 377
Allantoin Degradation (WP328) 2 6322701 1 Succinate dehydrogenase fla... v - SDH1 640
Proteasome Degradation (WP158) 1 6320125 1 malate dehydrogenase Mdh3 v o - MDH3 343
Glucose Repression (WP2836) 1 6319850 1 citrate (5i)-synthase CIT2 v - an 460
Enaprobickespianoni(Wasis) E 396366041 1 Fructose L6-bisphosphate 1. v & - FeP1 348
Aerobic Glycerol Catabolism (WP224) 1 Py T v . = pr— o
Su'ﬁ_“’ degradatiun (W‘quu) 1 1 succinate dehydrogenase mem... - -
6321755 1 glycerol kinase v = - GUT1 709
X vl ]
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Cluster 5 — proteins that match glucose

concentration

#4) 243 merzrgnbers -sum=353.27

—B88984445 100

—6323074 1.00 225
6320837 1.00 2.00
6325130 1.00 17

—398366193 1.00
6323823 1.00 150
6321345 1.00 125

—6321009 1.00

—14318559 1.00 L0

—6319497 100 075

—330443652 1.00 050
6325432 1.00

—398365797 1.00 o

—398365963 100 0.00

— 6324453 1.00 aE

—6321895 100

—398364801 100 050
398364667 100 -075
398364577 100 40

—6323084 1.00
6320102 1.00 115

[222 more] -150

-1.75

AQRL AQR2 AQR3 AQR4 AQRS

Over-represented Wiki pathways

AQRB

AQR9 AQR10

Work with proteins

Showing 1-20 of 84

50

s e Cluster e Gene 9

Analysis data set: Al{{01) Reference data set: Saccharomyces cerevisiae (SP) 398366247 1 Fhos1p v = - PHOS1
= = / 6323211 1 transcriptional regulator SWIE v = - SWIG

Description = Occurrence Count = R Y 1 Radi7p =R Py

Cell Cycle and Cell Division {WP414) —— 13 ( 502 1 et 5 . p—
MAPK Signaling Pathway (WP510) - 3\ Py—— P — = p—
UDE =Es biﬂi‘r'l'lth esis |:'|_',‘rp?1:| :l 1 6319295 1 mitotic regulator LTE1 v %’ - LTE1
Nucleotide Metabolism (WP321) ] 1 pepp— f rokcin kinaac HSLL v = o

Tl'igh'l:EI'idE Biuwnthesis [L"JPQEE} :l 1 6322830 1 anaphase promoting complex ... |+ = - CDC16
Genes of Meiotic Recombination (WP377) : 1 323302 1 Yosp v = =
Riboflavin, FMN, and FAD Biosynthesis (wr3g1) @ ] 1 T ; oy dependent protenser. v & - —
Glucose Repression (WP2836) F___ 1 398365629 1 serine/threonine-protein K. v . DEF2
Protein Modifications (WP34E) x 1 5319751 1 Serine/threonine protein k.. v = . w
14318559 1 phosphate-sensing transcrip... v = - PHO4
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Cluster 11 — pattern not identified in Gygi paper

#11) 121 members - sum=186.35
—6322938 1.00 200
—6320353 1.00
37362666 1.00 175
6320380 1.00 150
—6319894 1.00 .
6324349 1.00 Lo
6320922 1.00 :
—6323942 1.00 0.75
—330443704 100  0s0
—6325244 1.00 g
—6319622 1.00 o
6324732 1.00 :
—6325424 1.00 025
—6325073 1.00 -0.50
—158931125 L0043
—6322678 1.00 :
—6322763 100 =LEw
6321941 1.00 125
37362679 100 -150
—6325380 1.00 A
398364985 1.00 :
[100 morel =2
-2125
AQR1 AQR2 AQR3 AQR4 AQRS AQRB AQRT AQRE AQRY AQR10
Showing 1-20 of 121
59 chgu-e me Measrr“xe Molecular Functions  Cellular Components
6325073 1 putative mitochondrial 545 .. w=¥| F - RTCE 93 Sce [ | [ | [ | 0
6323634 1 mitochondrial 545 ribosomal.. = - MRPL33 70 Sce [ | [ | [ | 0
398364237 1 Mitochondrial 545 ribosomal.. & \EK RML2 393 Sce 1 11 [ | [ | 0
p) -
398366563 1 mitochondrial 545 ribosomal... "\i\ MRP20 263 Sce | BN | [ | [ | 0
6323644 1 Mix17p v "\:=,f\\ MIC17 156 Seo 1 ] | [ | 0
w1 ob * ¥ ¢/ Many mitochondrial ribosomal : :
398364681 1 Teclp v F - TE y [ | 0
6324045 1 mitochondrial 545 ribosomal... v & - /@ proteins [ | 0
398366545 1 phenylpyruvate decarboxylas... |« = - AO] I ]
6323942 1 mitochondrial 545 ribosomal.. //g - / MRPL33 86 Sce [ | [ | [ | 0
37362666 1 mitochondrial 545 ribosomal.. ¥ & - / MRPL43 161 Sce 11 [ | [ | 0
6324732 1 mitochondrial 375 ribosomal... v & - / PET123 318 Sce [ | [ | [ | 0
6322755 1 Yijup v E / Y2 278 Sce 1 [ | [ | 0
6322678 1 mitochondrial 545 ribosomal.. v y MRPL38 138 Sce [ | [ | [ | 0
6324608 1 skrzp W5 - AKR2 749 Sce 111 ] 110 0 r
398366647 1 mitochondrial 375 ribosomal..  v© % - RSM28 361 Sce [ | [ | [ | 0
6321802 1 Erpsp v O - ERPS 212 Sce [ | [ | [ | 0
330443704 1 mitochondrial 545 ribosomal... v & - MRPL22 309 Sce [ | [ | [ | 0
398365695 1 peptidylprolyl isomerase fa... vl oE - CPRS 308 Sce 1 [ | [ | 0
6319894 1 mitochondrial 545 ribosomal... v & - 1MG1 169 Sce [ | [ | [ | 0
B X M1
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Conclusions

* With scaled abundances, ratio calculations become less
Important
* Immune to “0” values in the denominator
« Can export for profiling

* New user interfaces are much easier to use than in previous

releases
 Ratio calculation page much improved over 2.0

« Correction factors easy to add
« Best quantitative results from any PD release so far!
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