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Autophagy is one of the main mechanisms for the degradation of organelles and intracellular proteins. The
substrates of autophagy are enclosed in vesicles which fuse with lysosomes. Autophagy is active during
stress responses and terminal differentiation of keratinocytes forming the stratum corneum (SC) and skin
appendages. Dysfunctions of autophagy are implicated in the etiology of skin diseases such as psoriasis [1,
2]. Methods and markers for the detection of impairments of autophagy are required to further validate

the clinical significance of autophagy.

Here, we investigated whether the lack of autophagy in keratinocytes can be detected by the proteomic
analysis of the SC. As a model, we utilized Atg7”f Krt14-Cre mice (Atg7-EKO for Atg7 epidermal knockout,
n=6), in which the essential autophagy gene Atg7 is deleted specifically in keratinocytes, in comparison to
fully autophagy-competent mice (Atg7”, denoted wild-type, WT, n=5) [3]. SC was sampled by tape-
stripping from the soles of sacrificed mice and subjected to label-free proteomics as previously described
[4] (Supplementary Methods) (Fig. 1a). Keratins Krt2 and Krtl0 were identified as the quantitatively
dominant proteins in the SC of both WT and Atg7-EKO mice (Fig. 1b). Among more than 170 proteins
detected (Suppl. Table S1), 10 proteins were significantly increased in abundance when autophagy was

suppressed (adjusted P-value <0.05) (Fig. 1b, c).

Five of the proteins elevated in the absence of autophagy, namely pyruvate kinase (Pkm), elongation factor
2 (Eef2), malate dehydrogenase 2 (Mdh2), valosin-containing protein (Vcp) and galectin 7 (Lgals7), have
recently been found to be elevated in autophagy-deficient hair shafts, whereas the five others are not
significantly elevated or have not been quantified in hair shafts [5]. Interestingly, the increase of lamin A/C
(Lmna) in Atg7-EKO SC is in line with the proposed role of autophagy in degrading components of the
nucleus during the cornification of epidermal keratinocytes [1]. Furthermore, the skin barrier-associated
protein filaggrin (Flg) and two desmosomal proteins, junction plakoglobin (Jup) and desmoplakin (Dsp),

are elevated in Atg7-EKO samples (Fig. 1a).

These data indicate that the impairment of keratinocyte autophagy manifests in alteration of the SC that
can be detected by proteomic analysis of tape-strip samples. Notably, the autophagy-dependent changes
in the protein composition of the SC are less pronounced than those of hair shafts in which a broad range
of proteins are significantly increased upon suppression of autophagy [5]. The lower number of autophagy-
related marker proteins in the SC is likely caused by additional autophagy-independent modifications of
the proteome, such as proteolysis by endogenous enzymes and proteases of commensal microbes. This

study had limitations such as the incomplete sampling of the SC and the lack of a comparison with
2



interfollicular epidermis. We conclude that proteomics of the SC is a promising method for the analysis of
autophagic activity in the epidermis, with candidate markers being provided by the present study in a
genetically well-defined mouse model. Further studies on human SC and cornified skin appendages are
required to determine the most useful approach for the detection of autophagy-dependent aberrations

of keratinocyte differentiation in skin diseases.
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Figure legend

Figure 1. Proteomic analysis of sole skin stratum corneum (SC) from wildtype (WT) and Atg7 epidermal
knockout (EKO) mice. (a) Schematic depiction of the study design. (b) The normalized protein abundance
is shown for the predominant keratins of sole skin and ten proteins that differed significantly (adjusted P-
values <0.05, * and <0.01, **) in abundance in WT and EKO SC. Bars and error bars show means and
standard deviations, respectively. (c) Fold changes (EKO/WT) of the proteins shown in panel b. Note that

the vertical axes in both panels show dimensionless quantities. ns, not significant.



Supplementary methods
Mice

Atg7f K14-Cre (EKO) and Atg7”f (WT) mice were maintained under standard housing conditions [3, 5].
Male mice were sacrificed at an age of 9-10 weeks immediately before samples were prepared.

Tape-stripping of stratum corneum

Stratum corneum was prepared from the soles of hind limb feet by repeated application of D-Squame
discs (Cuderm, Dallas, TX, USA). The first adhesive disc containing the most superficial layer of the
stratum corneum was excluded from further analysis. The next three discs containing deeper layers of
the stratum corneum were collected and processed for subsequent proteomic analysis as previously
described [4].

Mass spectrometry and protein identification

The trypsin-digested samples were analyzed by liquid chromatography — tandem mass spectrometry
(LC-MS/MS) on a Thermo Scientific Dionex UltiMate 3000 RSLC system according to a published
method [5]. The raw data were analyzed using PEAKS Studio (Bioinformatics Solutions Inc., Waterloo,
ON, Canada) as previously described [5].

Statistical analysis
The statistical analysis was performed using GraphPad Prism version 8.0.1 for Windows (GraphPad

Software, San Diego, CA, USA). Two-tailed t-tests with a correction for multiple comparisons using the
Holm-Siddk method (alpha = 0.05) were performed to determine the significance of differences.



Table s1. wildtype (WT) ane

‘Abundance (normalized area) WT
wr3

‘Abundance (normalized area) EKO

Protein Description Accession WTs | EKO1 _ EKO2  EKO3  EKO4 _ EKOS  EKO6 | WTmean EKOmean _WTSD __ EKOSD | EKO/WT Pvalue _Adjusted Pvalue _Significance
K2 Keratin type Il ytoskeletal 2 epidermal 05=Mus musculus O) 3TTYS 413501 364601 438E-01 4,16E-01 369E-01] 449E-01 359601 40SE01 401601 420601 40SE-01| 400601  406E01 285602 269602 | 1,02 0733483 0,99999¢ ns.
Kiti0 Keratin = i A2A513 343E01 258601 3S7E01 344E01 310601| 34SE01 27901 331E01 318E01 294601 299601( 322601  3UE01  3SSE02 226602 [ 097 0575524 0,999999 ns.
Henr E9QNP3 872603 104602 125602 124602 109€-02| 135E-02 L1002 146602 103602 129602 140E-02| 110E02 127602  1396:03 156603 [ 1,16 0116284 099999 ns.
Kt P04104 502602 418602 702602 636E02 4786-02| 387602 432602 400E02 393E02 30602 412602| SATE02  394E02  LOSE02 282603 [ 072 0,012827 0835913 ns.
Kets1 Q9ERE2 135603 1,15E03 466604 275604 9,10E04| 620604 211E-03 135E-03 202603 290E-03 1,14E:03| 831E04 169603 405604 742604 | 203 0,065591 0,999406. ns.
Krts3 £901v9 850E04 673604 251604 231604 6136.04| 353604 141603 123603 110E03 15803 679E.04| 520E04  106E03  244E04 423604 [ 2,02 0,049459 0997071 ns.
Ket3zb Q61897 825603 385603 231603 181603 4SGE-03| 243E-03 896603 722603 783603 L10E02 GOIE-03| 415603 7024603 228603 265603 [ 174 0,091 0,999943 ns.
Ket31 Q61765 136603 2,04E-01 190604 313602 1276-01| 518604 832602 222603 139603 177603 723602 726602 269602  8O1E02 361602 | 037 0285567 0,999999 ns.
Krts6 Keratin type Il Po7861 769605 871605 121605 235605 101E-04| 243E05 14SE04 220E04 197604 300604 829E-05| 600E05  162E04  3SSE0S 91005 [ 270 0,061206 0999153 ns.
Krts7 Keratin type Il cuticular 87 05=Mus musculus OX=10090 GN=Kr87 PE=2 5 QsIMFo 533603 406603 207603 138E-03 35IE03| 187603 68IE03 741603 727603 941603 411E03| 327603  61SE03 141603 246603 | 188 0,066089 0,999406 ns.
Krt3a Keratin Had 05=M, I PE=25 QgDeds 252603 198603 643E.04 380E04 1376-03| 112603 488E03 477603 205603 382603 1876.03| 138503  323E03 802604 140E03 [ 234 0041721 0993988 ns.
Krt3a Keratin Ha3-1 O askov2 387603 166603 759E-04 834E-04 189E-03| 10SE-03 354603 316603 275603 46303 235603 180603 291603 113603 110603 [ 162 0,169083 0,999999 ns.
Krt2a Keratin 4 i A7 159602 184E02 217602 2,74E02 2,26E.02| 238602 211602 2,40E-02 187602 206E-02 2,10602| 212602 215602 391603 186E03 | 102 0870658 0,999999 ns.
Kits Keratin type Il cytoskeletal 5 OS=Mus musculus OX=10090 GN=Krts P Q92202 697603 398603 S00E03 7,086-03 5786-03| 668E-03 450E03 416E03 576E03 49903 697E03| 576603  S51E03  118E03 105603 [ 096 0742978 0,999999 ns.
Krtss Keratin type Il = Q92216 432603 384E03 1586:03 108603 301E-03| 235E-03 732603 657603 479603 735603 369E-03| 277603  S34E03 125603 189603 [ 193 0,04261 0,994382 ns.
Krta Keratin 1405-M i Q61781 201603 319603 168£:03 1476-03 2046-03| 366£-03 296603 229603 236603 121603 135€-03| 208603  230E03  594E:04  8S6E04 [ 111 0660929 0,999999 ns.
Krt6a Keratin type Il cytoskeletal 64 05=Mus musculus O) PS0446 120604 140E04 9,03E05 146604 1316:04| 165604 810E05 11SE-04 123604 131E-04 O46E05| 125604 118504 195605  2,68E:05 | 094 0663008 0,999999 ns.
Krti6 Keratin 16 05=M i Qgzak1 196603 111603 636604 135603 1316-03| 294603 132603 179E-03 197603 222603 853E-04| 129603 185603 411604 661E04 | 144 0167316 0,999999 ns.
Krt6 Keratin type Il cytoskeletal 68 05=Mus musculus O Q97331 89505 368605 BOIE-05 25805 499E-05| 1116-04 8A7E05 41SE05 7,176-05 113604 459E-05| S64E05  780E05  246£:05 282605 [ 138 0257044, 0,999999 ns.
Ket77 Q6IFz6 164603 2,76E-04 35104 869E-04 594E-04| 155603 BASE-04 4.88E-04 927604 113603 573E-04| 747604 920604 495604 3SSE04 | 123 0555555, 0,999999 ns.
Ket7s E9Q0F0 577603 571603 6OIE03 667603 596E03| 970E03 7,11E03 BSOE03 468E02 526603 6236-03| 603E03  L4OE02  343E04 147602 [ 232 0303581 0,999999 ns.
Ktz P08730 0,00E+00 0,00E+00 0,00E+00 0,00E+00 000E+00| 465605 0,00E+00 D00E+00 0,00E+00 174E-06 000E+00| 000400  BO4E06  OOOES00 172605 | #DIV/O! | 0369427 0,999999 ns.
Osp £90557 118603 164£-03 228603 291603 1216-03| 582603 474E-03 538E-03 542603 633603 677-03| 184603  S74E03 666604  661E04 | 312 0,000011 0,001864 v
Korp Keratinocyte proline-rich protein O B2RURG 120602 110602 142602 136602 119E.02| 13902 120602 118E-02 117602 128602 116E02| 126602 123602  118E03  798E04 | 098 0638684 0,999999 ns.
Ketis Keratin 1 Q61414 191604 195E-05 L1103 223603 2,26E-04| 187605 7386-05 130E-05 222604 817E-04 4476-04| 755604 265604  829E04  289E04 | 035 0252388 0,999999 ns.
Krt36 Keratin Ha 05=M: I B1AQ7S 678603 141E03 1876:03 53803 231E-03| 4276-03 302603 281603 153E-03 37903 2036:03| 355603 291603 213603 942604 [ 082 0563124, 0,999999 ns.
Krtsa Keratin type Il cuticular Hb4 OS=Mus musculus O Qgom73 118602 169E-03 328603 498603 3,206-03| 500603 S30E-03 2,04E-03 242603 519603 3,106-03| 499603  399E03 356603  119E:03 | 080 0,57409 0,999999 ns.
Gmsa78 Predicted i AOAZRBVHP3 | 899E-04 131E-06 53903 541603 107E-03| 395606 125E-06 1SSE-O5 394603 779E-03 2,80E03| 256603 242603 235603  285E03 | 095 0943302 0,999999 ns.
Ket3s Keratin HaS 05=M, i Qao7ia 220603 222603 461604 818604 2,676:03| 128603 342603 573E-03 325603 474603 199-03| 168603 340603 870604 151603 | 203 007173 0,999565 ns.
Ket17 Keratin 1705-M i QgawL? 783604 295604 347E-04 108603 2046-04| 371604 218504 280604 332604 43804 2426-04| SA1E04 313604 3304 758605 [ 058 0176706 0,999999 ns.
Kng. Keratin Mus P QBRHWO 514603 211603 S40E:03 538603 4946-03| 241603 281603 200603 121603 160603 3346-03| 459603 223603 125603 717604 [ 049 0,00629 0611909 ns.
Ket79 Keratin type Il cytoskeletal 79 05=Mus musculus OX=10090 GN=Krt79 P Q8VEDS. 158604 552605 524605 201604 649E-05| 105604 140E-04 522605 734605 107604 1196-04| 106604 994605 61305  290E05 | 094 0830727 0,999999 ns.
Krta2 Keratin =M i P QsiFe 840604 171604 390E:04 970604 1SSE-04| 3426-04 247604 171604 128604 301604 4306-04| 505604 271604 339604 103604 [ 054 0179827 0,999999 ns.
Ket7s Keratin type Il cytoskeletal 75 0S=Mus musculus O Qssez7 840606 196606 6S1E-06 108E-04 3176-07| 3026-06 300605 646605 8ASE-05 113604 170E:05| 250605 S21E05 415605 389605 [ 208 0341117 0,999999 ns.
Jup Junction plakoglobin 05=Mus musculus OX=10090 GN=Jup P Qo2257 836604 846604 119603 144E-03 666E-04| 243E-03 192603 236603 2676-03 344603 2896-03| 997604 262603 281604 473604 [ 263 0,000178 0029778 .
Loricrin Loricrin OS=Mus musculus OX=10090 GN=Loricrin PE=2 SV- P18165 7,18603 422603 580603 577603 6646-03| 820603 663603 65903 51SE03 679603 670E03| 592603  668E03  LOOEO3  BBOE04 [ 113 0260761 0,999999 ns.
Fig2 Filaggrin-2 05=Mus musculus OX=10090 G P23 469605 177605 1126:05 155606 636E-05| 711605 45305 209605 236605 522605 SA2E-05| 282605 445E05 233605 176605 [ 158 0261038 0,999999 ns.
Krtap13-1 Keratin-associated protein 13-10 Q8198 486603 383603 1186.03 597604 2896-03| 179E-03 7,03603 504603 539603 803603 3236-03| 267603  S08E03  159E03 212603 [ 190 0,089707 0,999905 ns.
Ketap3-2 protein 3-2 05=M, Qgpe3s 757604 304604 749604 103603 44SE-04| 176E-04 136603 495604 O8SE-04 174603 BOJE-04| 657604  927E04 255604  SI9E04 [ 141 0361515 0,999999 ns.
Krt32 Keratin Ha2 05=M, i Q62168 199604 143604 156604 197604 119E-04| 141604 G6IE-04 SESE-04 960604 1SSE-03 464E-04| 163604 727604 309605 441604 | 447 0029631 0973736 ns.
K3 Keratin type Il cytoskeletal 73 0S=Mus musculus O QBNXHY 597604 252604 3BTE04 7,96E-04 198E-04| SETE-04 37404 279E-04 225604 164604 BITE-04| 446604  404E04 223604 225604 [ 091 0787262 0,999999 ns.
Krtap1-3 ein 13 05=N i A2A588 108604 189E-04 37305 181605 4856-05| 122604 461E-04 3,16E-04 190604 34SE-04 1956:04| BOE0S 272604 622605  L14E04 | 339 00141 0859098 ns.
Krtap3-1 protein 3-105=M, i A2A591 114604 2,63E-05 385605 471605 4336-05| 240605 136E-04 118E-04 135604 245E-04 87SE-05| 539605 120604 JUE0S  661E0S | 231 0079077 0999756 ns.
Krtap1-4 protein 1-4 05=M, i Q3vaoe 597605 687605 7486:06 138605 880E-05| 320605 169E-04 15SE-04 1SSE-04 246604 1036-04| 475605 144E04  3ISE0S 652605 [ 3,02 0,023647 0953259 ns.
Gm11938 protein 2-4 05=M: i Q9D3HA 292602 228602 971603 574603 168E-02| 177602 SE9E-02 474E-02 395602 482602 265602 169602 394602  8S1E03  135E02 | 234 0016695 0893454, ns.
Ide FORPIS 630604 723604 116E03 103603 7,466-04| 952604 864604 982604 101603 127603 1196.03| 856604  104E03 200604  140E04 [ 122 0137108 0999998 ns.
Serpinb12 Serpin B12 05=Mus musculus OX=10090 GN=Serpinb12 PE=2 5 Qgo7P9 161603 88SE-04 123603 170603 1256.03| 142603 112603 1S7E-03 132603 153603 1646-03| 134603 143603 293604  1L74E04 | 107 0548755 0,999999 ns.
Gm11568 1 A2AaM2 130604 110604 280605 112604 319E.04| 107604 185608 261604 276604 441604 2,29E04| 140604 250604 962605  L02E04 | 179 0132722 0999998 ns.
ket Keratin type Il ytoskeletal 4 O P07744 0,00E+00 0,00E+00 428E-05 342E-07 000E+00| ,00E400 182E-08 DO0E+0D 738607 18SE-06 460606 863E06 120606 171605 166606 | 014 036321 0,999999 ns.
cdsn Corneodesmosin 0S=Mus musculus OX=10090 G1 751604 650604 111603 130603 1166-03| 784E04 662604 776604 725604 667604 1076-03| 994504  781E04 250604 139604 [ 079 0,139449 0999998 ns.
Tgm3 3 180603 866E04 124603 153603 108E:03| 132603 123603 155E03 10603 1S9E-03 1416:03| 130603 142603 329604  125E04 | 109 0,498557 0,999999 ns.
Krts2 Keratin type Il cuticular Hb2 0S=Mus musculus O Qgom74 296604 2,78E-04 731605 886605 183E-04| 276604 159E-03 9,ISE-04 911604 130603 SB1E-04| 184604 930604 925605 43304 | 506 0007634 0,678305 ns.
Sprri; Cornifin-A 05=Mus musculus O) rria PE=1 5 Q62266 158603 158£-03 141603 229603 16SE-03| 374603 1986-03 2,1SE-03 247603 200603 1396-03| 170603 229603 307604  724E04 | 134 0,160549 0,999999 ns.
231005009R Ik RIKEN cDNA 2310050C PE=15V=1 GsEsz3 176603 120603 164603 266603 2,38E:03| 141603 15603 149E-03 169603 176603 1776:03| 193603 161603 527604 140604 | 083 0225699 0,999999 ns.
Gm11559 1 Q9D3H7 9,196-05 216604 559E:05 168E-05 671€-05| 135E-04 440604 40SE04 320604 37904 1876-04| 896605  31IE04 678605 113604 [ 348 0,006899 064355 ns.
510023 P62818 565604 560604 1L08E04 147604 3926-04| L0SE03 278603 225603 2,50E-03 378603 194E03| 355604 240603 197604 B304 [ 676 0,000894. 0,134838 ns.
RIKEN cDN QgpeTs 136604 8S0E06 310605 357605 2,26E:05| 222605 1SME05 626E-06 222605 639E05 2,60E05| 468605 260605 457605  LBIE0S | 056 0378692 0,999999 ns.
Vsigs V-setand PE Q6P3AG 145603 687604 18304 163604 SO7E-04| 304604 121E-03 921604 125603 174603 9616-04| 617604 106603 469604 433604 | 173 0169798 0,999999 ns.
Fig Filaggrin OS: AGAOAGYWE2 | 250605 537605 637605 423605 335E.05| 582605 301605 474E05 210605 B3OE06 2,08£05| 436605 310605 138605  1L69E0S | 071 0256625 0,999999 ns.
Ket12 Keratin 109 691605 297605 488E.05 101604 B43E05| L69E0S 695605 320605 643E05 580605 SSIE0S| 667605  493E05 25305 187605 [ 074 0269592 0,999999 ns.
Gm11567 Qgp1a1 63906 195605 293608 000E+00 2356-06| 212606 7,22605 438605 397605 620605 253E05| 566606  400E05 732606 230605 [ 7,22 0,015714 0882137 ns.
Tem1 PE=15V= QOILFE 563604 529604 674E:04 493604 3686-04| 676E-04 53304 G0SE04 6S2E-04 8304 443E-04| 525604  624E04  996E0S 12604 [ 119 022232 0,999999 ns.
Dscl Q32me9 484604 304604 916604 920604 7,626-04| 374E-04 362604 469604 401E-04 STIE04 725E-04| 677604 48304 245604 129604 [ 071 0,163588 0,999999 ns.
Krtap13 PE=25V=1 8375 283600 186E05 133504 871605 2,75E.05| 177604 789605 465E05 307605 322605 207605 110604 65905 960605 527605 | 060 0,406599 0,999999 ns.
Fig Filaggrin OS: g 1 AGAOAGYXIS | 243604 528E-04 582604 38SE04 447E.04| 981604 BSSE0 BOTEOA 748604 OGSED4 803E04| 437604  BEO0E04  LIBEO4  BEOEOS | 197 0,000157 0,026446 .
2310034C09Rik  RIKEN cDNA 2310034C09 gene 05=Mus musculus OX=10090 GN=2310034C09Rik PE=1 V=1 Qgo746 220604 187605 7,03605 75SE05 2,72605| 111604 S30E05 163E05 662606 592605 310605 B3E0S 462605  T41E0S  IME0S | 055 0349737 0,999999 ns.
Krt39 eratin £ i QsiFxe 227604 699E-05 33305 120605 4336-05| 431605 2986-04 2,36E-04 241604 321604 S86E-05| 771605 200604 772605  1L09E04 | 259 0,089345 0,999905 ns.
t QgD6s9 345604 372604 826605 569605 2236-04| 2676-04 107603 687604 474504 101603 3806-04| 216604  648E:04 130604 305604 [ 3,00 0,025551 0958766 ns.
Ahnak AHNAK nucleoprotein 90616 208504 228604 382604 400604 3SIE04| 252604 49404 248604 400504 364604 325E-04| 316604 36204  82E0S L0060 [ 115 0470786 0,999999 ns.
Hacl Histone H4 0S=Mus musculus OX=10090 GN=Hdc1 PE=15V=2 P62806 505604 386E04 105604 970E05 2,716:04| 344604 873604 8S1E04 103603 OSTED4 350E04| 273604 736604  LS9E04  279E04 | 270 0015281 0878044 ns.
Krt80 Keratin type Il v Qovekz 325604 127604 302604 287604 1746-04| 202604 264604 137604 250604 328604 3SME-04| 243604 261604 778605 706605 [ 1,07 0729952 0,999999 ns.
Krtap15-1 Keratin-associated protein 15-1 05=Mus musculus OX=10090 GN=Krtap15-1 PE=2 § agazus L0SE-03 2,36E-04 112604 178605 1426-04| 1596-04 120603 1326-03 120603 141603 4456:04| 312604 955604 377604  475E04 | 306 0053266 099794 ns.
Krtaps-1 rotein 8-1 PE=2 008633 324604 499605 LOSE04 7,076-06 4736-05| 952606 254604 176604 3SOE04 437604 157E-04| 107604 232604  LI3E04 140604 [ 218 0178265 0,999999 ns.
Histih2bp Histone H28 type 1-P O5=Mus musculus OX=10090 GN=Hist1h2bp PE=1 V=3 ascep2 775604 765E-04 202604 118604 3266.04| 832604 172603 212603 192603 235603 8126-04| 437604 163603 280604  600E04 | 372 0,005006 0531272 ns.
111002511k rich hair keratin 110025L11Rik PE=2 SV 009048 356604 122604 2,006:04 446605 384E-05| 920605 347604 384604 285604 48304 1406-04| 152604 289504 118604 136604 [ 190 0,146236 0999999 ns.
T Thioredoxin 0S=Mus musculus OX=10090 GN=Txn PE=15V=3 319604 377604 3S7E04 421E-04 2656-04| 524E04 606604 45E04 480E04 66BE-04 4B6E04| 34BE04  SE04  S29E05 754605 [ 154 0,002044 0274754 ns.
Sprrib Cornifin-8 0=Mus musculus O 394604 456604 611604 669E-04 526604| 6ASED4 772604 514604 530E04 49804 S76E04| 531E04  SI0E04  999E0S 948605 [ L1l 0393351 0,999999 ns.
Rotn Repetin 05=Mus musculus O 145604 123604 971605 132604 1036:04| 185604 115604 131E-04 161604 158604 133E-04| 120604 147604 180805 23305 | 123 0,084911 0,99986 ns.
Gm11565 1 1565 PE=4 SV=1 242604 145604 198605 119605 1836-04| 141604 400504 394604 373604 586604 3036-04| 120604  366E04  908E:05 132604 [ 304 0,011088 0,796991 ns.
510014 = 213604 243604 299604 313504 2266-04| G60E-05 345604 433604 3A1E04 452605 IETE0S| 259604 211604 400605 165604 [ 082 0582061 0,999999 ns.
Hspbl Heat shock protein beta-1 05=Mus musculus O 423605 981606 274605 3,04E:05| 187604 398E-04 343604 316604 4S7E04 173E04| 33FE05 317604 16405 LIIE04 | 940 0,000623 0,09659 ns.
Krt23 Keratin 2 574607 112607 000E+00 5856-07| 125606 335607 391607 388607 SO06E07 321E07| 35207 5307 247607 326607 | 151 0,383055 0,999999 ns.
Gapdh 122604 283604 412604 2406-04| 122604 227604 177604 225604 305604 306604 250604 227604 938605 655605 | 088 0558509 0,999999 ns.
Krtap31-1 162605 419607 167E-06 1446-05| 220605 681E-05 101604 993605 130E-04 751605 269605 827605 379605 338605 | 308 0,045064 0995246 ns.
101604 408605 932606 2786-06| 348E-04 692604 538604 SOSE04 65304 343604| 436605  514E04  3GE05 13604 [ 1178 0,000073 0,012607 .
Selenbpl 813605 204605 0006400 5436-05| 516605 670E-04 518604 395€-04 500604 208604 720605 390604 716605 206604 | 542 0015443 0879557 ns.
csta 315604 23360 323604 308604 403604 336604 321604 257604 342604 301604| 303E04  327E04 362605 440605 | 108 0,407989 0,999999 ns.
Krtap16-1 704605 134604 6926-05 85S6-05| 241604 634E-04 699604 3SSE-04 437604 296604 BRI0S  4AOE-04 238605 167604 | 508 0,001919 0263238 ns.
prss3 881604 S90E-03 240603 5856-03| 516603 540603 256603 349603 196E-03 9396-03| 520603  466E-03 349603 246603 | 090 0,790005 0,999999 ns.
sv=a Qo1ss3 410605 399605 350605 345605 3786-05| 104E-04 138504 170604 144604 176604 1276-04| 376605 143604 260606 246605 [ 380 0,000012 0,002065 v
Ketap11-1 90269 199604 991E-05 504605 313605 L67E-04| 7,846-05 411604 333604 310604 419604 2,006:04| 109604 292604 648605 120604 | 267 0022135 0,944287 ns.
14-3-3 protein sigma OS=Mus musculus OX=10090 GN=Sfn PE 070456 520605 350E05 108505 114605 2,72605| 193604 SEIE04 487604 325604 520604 2,99E04| 274605 398604  1S6EOS  134E04 | 1455 0,000352 0056784 ns.
Amal Annexin AL 0S=Mus musculus OX=10090 GN=Anxal PE=1 SV=2 P10107 178604 576E05 168504 101604 104E-04| 89ISE05 638E-05 870E05 159604 120604 533E05| 122604 95405 45305 3SSE0S | 078 0353088 0,999999 ns.
Spri2h PE=2 5V=1 070559 394604 662604 197604 427604 331E04| 134E03 391604 6AME04 275604 452604 33TE04| 402604 57304 LSE04 3604 [ 142 0395425 0,999999 ns.
Ube sv=2 POCG50 154605 6,99E-05 299606 6BGE06 2,05E-05| 276605 264E04 1L94E04 18IE04 14SE04 7,00605| 231605 148604 242605  786E05 | 637 0,013091 0839804 ns.
Ketap7-1 protein 7-1 PE=35V=1 Qgo3ie 203603 787604 S886.04 391604 7206-04| 677E-04 308603 230603 220603 247603 1316-03| 903504 201603 578604 789604 [ 222 0,043205 0,994382 ns.
Gm11595 1 1595 PE=4 SV=1 B1AQA7 120604 277604 796605 809605 3006:04| 211604 463604 3,78E-04 496604 694E-04 2,976-04| 172604 424604 976605  1SSE04 | 246 0,018869 091754 ns.
Neerpt £ protein 50 05=Mus s Gax9c2 724605 247604 277604 243604 SB8E-05| 684605 247604 2,69E:04 302604 483604 3356-04| 180604 284604 945605 123604 | 157 0197185 0,999999 ns.
Lgals7 QgcRe1 568605 BO2E-05 374605 475605 5306-05| 1446-04 168604 2,04E-04 196604 177604 990605 SSOE-05 165604 142605 352605 | 300 0000225 0037277 .
Bimh PE=15V=1 Qsro16 184604 183604 143504 109604 1126-04| 257604 213604 2,26E-04 188604 232604 1636:04| 146604 213604 325605  305E05 | 146 0011323 0801512 ns.
Adh6a ( = B E9aav1 210604 449606 495E05 243605 BIOE0S| LAGED4 327604 245604 516E05 774605 732605| 757605 15304 731605 101604 [ 203 0,226006 0,999999 ns.
Ketap1d protein 14 PE=4 5V J3QNN7 218504 312605 244605 00607 1146-05| 254E-05 239604 216604 267604 239604 1136-04| 572605 183604 811605  85EE0S [ 321 0050976 0,997432 ns.
Krtap21-1 Keratin-associated protein 21-1 05=Mus musculus OX=10090 GN=Krtap21-1 PE=2 S Qg2ska 140606 332606 000E+00 0,00E400 7,016-06| D00E+00 473605 619E-05 530605 121604 850E06| 235606 486605 26306 395605 | 2070 0,042679 0994382 ns.
Tehh Trichohyalin 05=Mus musculus OX=10090 GN=Tchh PE=a SV=1 AOAOB4IIFY | 2,08505 421606 1L94E06 142605 2016-06| 8S2E06 176604 163604 244604 167604 230605 862606  130E04  7S7E06  BSIE0S [ 1511 0,018462 0914542 ns.
al Histid 549 377604 550605 19SE04 220604 170604| L03E04 10804 5SSE05 139E04 282604 162604| 203504 142604  LOAEO4 710605 [ 070 031761 0,999999 ns.
Eeflal e Talpha 1 P10126 725605 3,76E-05 857606 129605 549-05| 200604 3S6E-04 SO00E-04 321604 250604 169-04| 373605 305604 244605 113604 | 817 0,001134 0,166995 ns.
Krtapd-6 protein Qsvas7 426605 115604 180605 210605 981E-05| S94E-05 18504 239604 238604 294604 110604 590605 188E04 402605  BOSE0S [ 318 0016523 0892744 ns.
Hspas $20029 150606 237607 23106 000E400 0,00E+00| 665605 104E04 125E04 63905 976E05 305E05| BIIE07 812605  936E07 311605 | 10012 | 0000539 0,08462 ns.
Hspag, Heat shock cognate 71 kDa protein 05=Mus musculus O) Qso4ps 0,00E400 0,00E400 0,00E+00 0,00E400 D00E+00| ,ODE400 342605 930E-06 362605 385E05 930506 O00E400 212605 OO0ESD0  154E05 | #DIV/OI | 0021122 0937671 ns.
Phpl Plakophilin-1 05=Mus musculus OX=10090 GN=Pkp1 $97350 182605 101606 88306 362605 826E-06| 116606 629606 2,17E-06 552605 62SE05 291605 145605 261605 121605 251605 | 180 0415627 0,999999 ns.
Lap3 Qgeev7 343607 183606 511606 7,876-07 000E00| 203605 969605 119604 121604 162604 6296:05| 161606  971E05 185606 455605 [ 6023 0002131 0,280053 ns.
Rolp2 605 acidic ri protein P2 P99027 81406 7,426-06 0006400 163606 7336-07| SE9E-05 164E-04 185604 131604 145604 7756-05| 358506 127604  3ATE06 455605 [ 3532 0,000405 0,064717 ns.
RIKEN cONA QgpeLs 190604 879E-06 262605 684605 453E-05| 864605 BOGE-0S 324E-05 85406 SA3E05 31IE05| 677605 48905 642605 279805 | 072 0571665 0,999999 ns.
Serpinb3a Serine (or cysteine) member 34 05=M G398 790605 2,996-05 432605 707605 SESE-05| 100604 689E-05 L11E-04 143504 125604 148-04| SE3E05  L16E04 17905 269805 | 206 0,003951 0452139 ns.
Ywhaz 14-3-3 protein zeta/delta 05=Mus musculus OX=10090 GN=Ywhaz PE=1 SV=1 P63101 338805 528606 572606 511606 000E00| L98E-05 36805 288605 829E05 106604 456E05| 998506 53305 121605 309605 [ 534 0,025386 0958766 ns.
Calma, Q@imss 140605 803E-06 135605 118605 103E-05| 225605 148605 177E-05 242605 348605 141605 115605 214605 219606 707606 | 185 0,024062 095362 ns.
Corole Qgwume 154605 240605 191605 458605 1216:05| 288605 495605 18SE-05 240605 211605 2056:05| 233605 271605 L1905  106E0S | 116 0625683 0,999999 ns.
Lrre1s, PE25V=1  QSOX72 152605 110605 205606 0,00E400 L67E-05| 3616-06 151E-05 136E-05 250605 736605 114-05| 898606 237605 678506 232605 | 264 0,245745 0,999999 ns.
Gsdma QgesTL 191604 95SE-05 131604 161604 8626-05| 147604 149604 1SOE-04 156604 171604 1476:04| 133604 155604 395605  86SE06 | 116 0261183 0,999999 ns.
Alox126 2bPE-1SV=1 070582 557605 215605 871605 103604 550605| S02E06 548505 276605 53305 50305 SSOE05| 646E05  410E05  284E05 187605 | 063 0170421 0,999999 ns.
Prax2 Q61171 827605 322605 132604 181604 470605| 11SE-04 141604 140604 1SIE04 264604 1836-04| 950505  LG6E04  SSIE05 482605 [ 175 0,069297 0,999469 ns.
Alb P07724 268605 392606 228606 927606 18SE05| 687E07 L61E06 O00EA00 314E-04 80BE06 144£05| 121605  S64E05  924E06  1ISE04 | 464 0458053 0,999999 ns.
510016 Qgo708 109604 106E-04 118504 178604 L07E-04| 973605 960605 LOGE-04 870805 102604 9,956:05| 124604 980605 276605 592606 | 079 0075479 0,999691 ns.
5100211 P50543 808605 119604 130604 99405 BSOE05| L82E04 136604 158604 1SSE04 139604 131E04| 103504  1SIE04  L90E0S 174605 | 146 0,003466 0412084 ns.
cel 1 PE=15V=1 Qapza2 187604 316E05 648504 100E03 7,24E-04| 105605 467604 LSOEO4 105604 S9BE04 3276:04| 519604 276604 358504 207604 | 053 0237363 0,999999 ns.
Pofib Protein POF18 05=Mus musculus OX=10090 GN=Pof1b PE=2 SV=3 askaL 189605 186E-05 285605 148605 6226-06| 6456-05 347E-05 307E-05 639605 765605 648E-05| 174605 55905 718506 170E0S | 321 0,002063 0275454 ns.
Aloxe3 PE=15V=2 Qgwvo7 106604 185E-04 103504 793605 615E-05| 962605 122604 6A6E-05 91105 960605 9M4E-05| 107604 941605 422605  1G7E0S | 088 0554993 0,999999 ns.
Mdh2 PE=15V=3 P08249 580605 292605 175605 2,10605 121E-05| L01E04 102604 111604 116E-04 144604 638E05| 275605  106E04  LGEOS 238605 [ 385 0,000299 0,048652 .
Lmnb2 Lamin-82 0S=Mus musculus OX=10090 GN=Lmnb2 PE=15 P21619 196606 2,06E06 7,906 131605 347E-06| 230604 261605 451607 L1906 777606 109E05| 572606 461605 430606  827E0S | 806 0,349949 0,999999 ns.
Thopt PE=15V=1 AOAORAIZYO | 2,14E-06 465606 382605 555605 5E0E-06| 361606 675606 148E05 481E05 646605 575E06( 212605  2,39E05  216£05 237605 | 113 0862514 0,999999 ns.
Ppia p17742 923506 304605 274606 804E-06 7,626-06| 4,70E-05 376605 917605 241605 174605 1036-05| 116505 380605 967606 269605 [ 328 0091992 0999914 ns.
Ecm1 1 Q61508 182605 973606 15405 412605 265605 816606 452605 2,38E-05 37305 486605 4,14E05| 222605 341605 109605  140E05 | 153 0,196006 0,999999 ns.
Cstdes Q29710 749605 200605 124605 391606 108E-05| 586605 314605 622E-05 16004 BE6E-05 464605 244605 742605 258505  418E05 | 304 0,065306 0,999406. ns.
Praxl Peroxiredoxin-1 0S=Mus musculus OX=10090 GN=Prdxl PE=1 SV=1 P35700 377606 128605 228605 52705 2466-05| 249E05 590505 BIIE0S GBIEQS 93405 920605 23305  7UIE0S  LESEOS 243605 [ 3,05 0,008161 070019 ns.
Krtapd-5 protein A2ASX: 265605 147605 0006400 34907 1166-06| 120605 535605 139604 6S7E-05 101604 SSIE05| 854606  7,16E:05 105605 398605 [ 838 0,012469 0829524 ns.
Coltaz Collagen alpha-2(1) chain O Qo1149 0,00E400 ,00E400 2,096-06 O98E-06 1,126-04| 760607 200605 39307 610E-06 1SIEDS 999E08| 249605 708606 439605 781606 | 028 0,400873 0,999999 ns.
Rps3 405 ribosomal protein 3 05=Mus musculus OX=10090 GN=Rps3 PE: P62908 0,00E400 ,00E400 000E+00 472E-06 5326-08| 103606 700605 50605 153604 31SE04 483505 9SSE07 107604 188606 104604 | 11220 | 0068022 0999429 ns.
Sbsn Suprabasin 05=Mus musculus OX=3 E9apB2 182605 217605 165605 181605 1416:05| 371605 247605 272605 318605 398605 2,54605| 177605 310605 250606  S7SE06 | 175 0001924 0263238 ns.
Anxa2 Annexin A2 0S=Mus musculus 0X=10090 GN=Anxa2 PE PO7356 780606 6E7E06 962606 781E06 BESE06| 16905 423606 812606 129605 101606 4,28E:06| BIIE06 791606 982607  SA9E06 | 098 0,942568 0,999999 ns.
Lmna Prelamin-A/C 0S=Mus musculus OX=10090 GN=Lrmna PE=15) Pags7s 0,00E400 4,626-06 000E+00 0,00E400 D00E+00| 120605 LGIEQS 127605 217605 174E05 127605\ 924E07 155605 185606 33906 | 1677 0,000026 0,005 -
Pkm Pyruvate kinase PKM 0=Mus musculus OX=10090 GN=Pkm PE=15V=4 P52480 0,00E400 ,00E+00 436E-08 0,00E400 D00E+00| 155605 LESE-DS 152605 249605 2,70E05 LIIE0S| 871609 184605 174608 564606 | 211247 | 0000099 0016855 .
Rpsa 405 ribosomal protein SA OS=Mus musculus OX=10090 GN=Rpsa PE=1 V=4 P14206 175607 134E08 000E+00 000400 0,00E+00| 960607 592606 2,29E-06 62806 111605 524E06| 376608 530606 687608  324E06 | 14092 | 0009438 0744786 ns.
Actna PE: P57780 125606 0,00E400 000E+00 O,00E400 0,00E+00| 530608 195605 S87E-06 14905 O09E05 152E05| 249607 244605 49907 304605 | 97,85 0142943 0999999 ns.
510026 PE=15 P14069 423805 440605 479605 380605 2936-05| 743E05 960505 B2ME0S 117E-04 13BE04 642605| 403505  9S2E05  6IME06 25305 [ 236 0002074 0275454 ns.
Ywhae 14-3-3 protein epsilon 05=Mus musculus OX=10090 GN=Ywhae PE=1 SV=1 P62259 163607 0006400 000E+00 0,00E400 0,00E+00| DODE+D 487E-05 000ES00 682605 924E05 11SE05| 326608 368605 65308 355605 | 112791 | 0065758 0999406 ns.
ctsa Lysosomal protective protein 05=Mus musculus OX=10090 GN=Ctsa PE=15V=1 P16675 551606 309606 107605 895606 481E-06| 200606 551E06 311606 108E05 501606 S31E06| 662606  528E06 280606 276606 | 080 0495713 0,999999 ns.
Me1 Malic enzyme 0S=Mus musculus OX=10090 GN=Me1 PE=1 V=1 astars 000400 1,13E:05 7,10606 201E-05 000E+00| OOOE400 2,79E-05 DODE+OD 1S9E-05 316E-05 496606 770E06  134E05 755606 128605 | 174 0,447927 0,999999 ns.
Psmb7 0S=Mus PE=15V-1 P70195 135604 230605 123504 110604 000E+00| 815605 904605 L0SE-04 61105 707605 7,486:05| 782605 812605 555605 152605 | 104 0914571 50999999 ns.
Opp3 Dipeptidyl peptidase 3 0S=Mus musculus OX=10090 GN=Dpp3 PE=1 51 Q99KK7 585606 343606 920606 610606 5826-06| 262605 105605 997606 123605 230605 1956-05| 608506  16OE0S 184605 632606 [ 278 0,008601 071502 ns.
psma2 PE=15V: Q8BKEO 177605 181605 180505 580607 1716:07| 310605 433605 486E-05 28305 511605 262605| 109605 381605 861606 993606 | 349 0,001891 0261328 ns.
Serpinb3b Serine (or cysteine] agpias 113605 772606 138505 111605 4116:07| 138605 132605 193605 222605 204605 2,16E:06| 885606 152605 464606 669E:06 | 171 0141774 0,999999 ns.
Dsgd Jus musculus OX=10090 GN=Dsg PE=1 V=1 Q7mo7 198605 5.986-06 829606 0,00E400 2,676-05| 530606 1316-05 962E-06 195605 362605 880E-06| 121605 154605 968506 103605 | 127 0637988 50999999 ns.
Calhma. 4 ascess 458506 157606 4,096:07 000E+00 0,00E+00| 205E-06 212605 126605 130605 182605 1686:06 131606 114605 173606 739606 [ 873 0,02389 095362 ns.
Ros2 P25844 000400 137605 853606 34SE-07 000E+00| 133605 140E-05 866606 281605 455E:05 171607 451606 183605 563606 147605 | 405 0107728 0999978 ns.
Amas Pag036 245605 323607 762605 728605 1306:05| 84SE-07 241606 420607 514E05 112604 4476-05| 374805 35305 31305 403605 [ 095 0934208 50999999 ns.
Dusp1d Dual specificity protein phosphatase 14 05=Mus musculus O) Q@iy? 597606 729607 353E-07 624606 1306:07| 9,7SE-00 682606 736606 491606 619606 307E-06| 268506 473606 280608 25306 [ 176 0,280652 50999999 ns.
Ros14 405 ribosomal protein 514 (Fragment) 05=Mus musculus OX=10090 G D3vvFa 0,00E400 0,00E+00 0.00E+00 0,00E400 D00E+00| ,ODE00 7,37E-05 7,04E-05 40SE-05 LOJE-DS O00E+00| 000400  326E05 OO0ESD0 310605 | #DIV/OI | 0062639 0,999239 ns.
Eif2s3x 2 subunit 3 A2AAWS 0,00E400 0,00E+00 0.00E+00 0,00E400 D,00E+00| D,00E+00 0,00E+00 46005 174605 362605 O00E+00| 00400  1E6E05  OOOESD0  L8EE0S | #DIV/OI | 0104546 0,999972 ns.
Ama7 Annexin A7 0=Mus musculus 0X=10090 GN=Anxa7 PE Qo7076 956606 171605 1066:05 1,14E-05 9566-06| 1736-05 99806 646606 143605 221605 9S6E-06| 117605 13305 282606 526606 [ 114 0585165 50999999 ns.
Ros3a 405 ribosomal protein $3a 0S=Mus musculus OX=10090 Gt P97351 957605 133606 1296:04 194604 000E+00| 14SE-05 755605 701605 451605 512605 2196-05| 839605 464E05 750605 226605 [ 055 0318836 50999999 ns.
Hsp90abl Hsp P11499 0,00E400 0,00E+00 0,00E+00 0,00E400 000E+00| 679606 570E:05 7,71E-06 490605 4,326-05 560606\ 000E400 282605 O00E+00 219605 | #DIV/OI | 0028424 097034 ns.
ot tumor protein P63028 0,00E400 0,00E+00 0.00E+00 300E-06 624E-06| 224605 3276:05 380605 167605 1876:05 205605 18S€:06 248605 248606 779606 | 1343 0,000282 0,046331 .
Pitrm1 mitochondrial aska11 664606 00000 1,79E:05 000E+00 0,00E+00| 0,006400 158505 163605 529606 941606 300606 490506  830E06 697606 616606 [ 169 0458856 50999999 ns.
Aoxe PE=15V=1 asrvas 305605 411606 119605 7,846-06 8136-06| 513606 181605 189605 211605 218605 195€-05| 125605 174E05 932606 564606 [ 139 0,354984 50999999 ns.
Eifsa . 199605 0006400 121E-05 0,00E400 82006 7,656-07 1126-04 802E-05 792605 738605 4.99-05| BOAE-06 660805 757606 343605 | 820 0,008561 071502 ns.
Gine Glutaredoxin-1 05=Mus musculus OX=10090 GN=GIrx PE=1 5V=1 AOAIY7VMES | 2,606-06 112606 5966:07 148605 936E-06| 348E-06 391606 320606 144605 170605 1476-05| 570606 947606 554605  S97E06 [ 166 0354767 50999999 ns.
Apc i i L 336606 000E400 1526:04 332605 BOIE-07| 296E-05 120605 320604 639E-05 123605 2016-05| 378505 778605 583605 114604 [ 206 0536027 50999999 ns.
Gdi2 inhibitor Q61598 194607 503607 391606 299605 0,00E+00| D00E+0D 1796-06 6S1E-07 90306 10SE-05 168-07| 690606 370606 116505  436E:06 | 054 0584041 50999999 ns.
sdroc7 Short-chain member 7 askaro 33906 209607 730606 103605 5SIE-06| 425607 13906 143606 268606 498606 3726-06| 534606  244E06 34206 15606 [ 046 0,126296 0999996 ns.
Eppk1. Epiplakin 05=Mus musculus OX=10090 GN=Eppk1 PE=1 V= AOAZI3BRTA | 5,586-07 0ODE+00 4,96E-07 O00E+00 0,00E+00| 0,006400 182606 O,00E400 451605 491606 SSAE06| 211607 962606 259607  1L60E0S | 4562 0,265898 50999999 ns.
Krtap24-1 Keratin-associated protein 24-1 05=Mus musculus OX=10090 GN=Krtap24-1 PE=4 5 G3x9A2 120606 576E-06 000E+00 0,00E400 0,00E+00| 591E-07 407605 3,75E-05 215605 322605 346E-06| 139606 227605 223606 158605 | 1629 0020247 095362 ns.
Ppp2r1b hatase 24 65 kDa H3BIV7 4,44E-07 00DE+00 0,00E400 DODE+0D 0,00E+00| 1,1SE-07 O00E+00 O00E00 LOIEQS 867606 O00E400| 887608  31SE06 177607 443606 | 3547 0196319 50999999 ns.
Toit PE=1S H7BXC3 000400 147E-06 000E+00 0,00£400 000E+00| 860607 2,106:05 113505 248605 SO06E-06 265605 294607 722606 587607 701606 | 2459 0077368 0,999729 ns.
Tspoapl protein 105=} t a7ineg 535605 901606 179605 000E+00 1106-05| 0006400 34SE-05 114605 132605 218604 3736-06| 183605  468E:05  185€.05 774605 | 256 0484687 50999999 ns.
Hnmpa3 V= Q8BGOS 0,00E400 0,00E400 0,00E+00 0,00E400 0,00E+00| 7,006-06 525607 D00E+00 000E+00 O,00E400 O00E+00| O00E400 125606  OO0E+00  2,58E-06 |  HDIV/O! 035062 50999999 ns.
Coagulation factor XI Q91v47 579605 346607 55605 884E-05 180E-05| 0006400 432606 116606 345E:05 977605 548E-05| 434805 321605  310£05 355605 | 074 0625742 50999999 ns.

iyzed individually, without deviation.
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