PRSS35

GABBRI1
CALU
ARSK

CCNL1
IL31RA

protease, serine, 35
Gamma-aminobutyric acid (GABA)
B receptor, 1
Calumenin
arylsulfatase family, member K
cyclin L1
interleukin 31 receptor A

204.1

55.8
155.3
3575

335

54.2

9.2

254
74.0
148.0
158
23.7

22.292

2.200
2.098
2415
2.120
2.282

0.0209

0.0079
0.0013
0.0318
0.0340
0.0157
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#4 b MEELENEZMICBONTEY FUBANICLI VY REAN LR LESWER = —
FEEF

BIRYE  BEIFY ®RRE

BEinFoRiL BEFEAMN BHHG) MWABLG) (HOLG)
RDHI10 retinol dehydrogenase 10 (all-trans) 57.6 15.0 3.849
CXorf36 chromosome X open reading frame 36 40.8 20.2 2.023
NRP2 neuropilin 2 48.8 17.2 2.837
CNPY2 Canopy 2 homolog (zebrafish) 10.6 53 2.012
Clorf85 chromosome 1 open reading frame 85 461.2 205.7 2.242
leucine-rich repeats and calponin homology (CH)
LRCH3 domain containing 3 351 11.5 3.038
serpin peptidase inhibitor, clade E (nexin,
SERPINE1 plasminogen activator inhibitor type 1), member 1 156.1 62.6 2.495
LAMCI1 laminin, gamma 1 (formerly LAMB2) 1367.5 570.3 2.398
DHRS3 dehydrogenase/reductase (SDR family) member 3 456.7 170.8 2.675
P4HA2 prolyl 4-hydroxylase, alpha polvpeptide II 1762.9 898.7 1.962
L8 interleukin 8 703.5 305.1 2.306
ADM adrenomedullin 3875.1 1159.6 3.342
TIMP2 TIMP metallopeptidase inhibitor 2 815.6 2759 2.956
CRELD1 cysteine-rich with EGF-like domains 1 4555 165.1 2.759
FSTL3 follistatin-like 3 (secreted glycoprotein) 291.6 113.0 2.580
SCGS secretogranin V (7B2 protein) 97.5 41.5 2.351
LOX lysyl oxidase 1345.5 576.9 2.332
chemokine (C-X-C motif) ligand 1 (melanoma
CXCL1 growth stimulating activity, alpha) 112.9 413 2.733
STCl! stanniocalcin 1 259.1 106.8 2.427
interleukin 6 signal transducer (gp130, oncostatin
IL6ST M receptor) 56.9 239 2.382
ANG angiogenin, ribonuclease, RNase A family, 5 177.9 60.0 2.966
PDGFRL platelet-derived growth factor receptor-like 101.4 459 2.207
BMP2 bone morphogenetic protein 2 2703 1373 1.969
ITGBL1 integrin, beta-like 1 (with EGF-like repeat domains) 14.1 5.4 2.588
PLAU plasminogen activator, urokinase 863.9 418.0 2.067
TUFTI tuftelin 1 292.0 47.6 6.133
1IL15 interleukin 15 864.2 146.8 5.888
UCN urocottin 23.8 7.7 3.088
NRG1 neuregulin 1 789.9 203.4 3.883
BDNF brain-derived neurotrophic factor 606.2 131.7 4.605
sema domain, immunoglobulin domain (Ig), short
SEMAJF basic domain, secreted, (semaphorin) 3F 215.2 101.1 2.128

interleukin 12A (natural killer cell stimulatory
factor 1, cytotoxic lymphocyte maturation factor 1,

IL12A p33) 62.3 25.4 2.448

IL15RA interleukin 15 receptor, alpha 271.9 126.9 2.143

IL1IRL1 interleukin 1 receptor-like 1 255.9 45.2 5.657

CXCL3 chemokine (C-X-C motif) ligand 3 44.3 22.0 2.010
gonadotropin-releasing hormone 1 )

GNRH1 (luteinizing-releasing hormone) 27.0 7.8 3.469

FGF5 fibroblast growth factor 5 853 18.4 4.641
transmembrane emp24 protein transport domain

TMED3 containing 3 2808.9 12504 2.246
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ADFP
RIPK2
SPP1
TGFB2

CSF2
IL1RAP
NRP1
INHBA

TFPI
CLDN14
CYR61
LAMA4
LEPR
IGFBPS5
SPARC
PRSS3
ERAP1
COL8Al
NOTCH2NL
FBN2
NPIPL1
LAMA4
LAMB2
HSP90B1

B4GALT1
RETSAT
GOLT1B
THSD4
GRAMDIC
DERLI1
C4orf29
SLC35F5
UTS2
GDF15

ADAMTS1
Cl201f49

TNFSF13B
CCL26
FAMIT72A

TMEFF2
EMILIN2
C20rf30
TMEM77
MFSD2
AADACLI
IL6R
TMEM25
CRTAP

adipose differentiation-related protein
receptor-interacting serine-threonine kinase 2
secreted phosphoprotein 1

transforming growth factor, beta 2

colony stimulating factor 2
(granulocyte-macrophage)

interleukin 1 receptor accessory protein
neuropilin 1

inhibin, beta A

tissue factor pathway inhibitor
(lipoprotein-associated coagulation inhibitor)
claudin 14

cysteine-rich, angiogenic inducer, 61

laminin, alpha 4

leptin receptor

insulin-like growth factor binding protein 5
secreted protein, acidic, cysteine-rich (osteonectin)
protease, serine, 3

endoplasmic reticulum aminopeptidase 1
collagen, type VIII, alpha 1

Notch homolog 2 (Drosophila) N-terminal like
fibrillin 2

nuclear pore complex interacting protein-like 1
laminin, alpha 4

laminin, beta 2 (laminin S)

heat shock protein 90kDa beta (Grp94), member 1
UDP-Gal:betaGlcNAc beta 1,4~
galactosyltransferase, polypeptide 1

retinol saturase (all-trans-retinol 13,14-reductase)
golgi transport 1 homolog B (S. cerevisiae)
thrombospondin, type I, domain containing 4
GRAM domain containing 1C

Derl-like domain family, member 1
chromosome 4 open reading frame 29

solute carrier family 35, member F5

urotensin 2

growth differentiation factor 15

ADAM metallopeptidase with thrombospondin
type 1 motif, 1

chromosome 12 open reading frame 49

tumor necrosis factor (ligand) superfamily, member
13b

chemokine (C-C motif) ligand 26

family with sequence similarity 172, member A
transmembrane protein with EGF-like and two
follistatin-like domains 2

elastin microfibril interfacer 2

chromosome 2 open reading frame 30
transmembrane protein 77

major facilitator superfamily domain containing 2
arylacetamide deacetylase-like 1

interleukin 6 receptor

transmembrane protein 25

cartilage associated protein
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2490.3
617.6
2001.2
298.4

100.2
73.1
391.5
2067.6

5069.6
722.1
7487.6
1623.7
98.2
48.1
3330.0
772.2
109.2
48.5
1038.9
593.0
424
1242
637.0
3440.5

14.6
4223
1604.6
47.1
234.1
1008.1
41.9
28.1
18.2
9658.6

234.7
138.3

274
16.1
347

144.6
155.4
1363.8
1438.4
51.6
309.2
85.1
103.5
291.8

694.3
231.6
897.6
144.0

15.6
13.7
125.7
824.3

1806.0
41.7
3278.6
3395
35.2
18.7
1579.3
292.8
46.5
204
401.6
83.8
13.6
51.7
309.0
1258.6

6.9
200.9
386.6
15.5
118.4
379.1
17.5
9.4

6.6
47443

533
63.1

11.0
4.7
163

435
68.5
667.9
663.3

249

141.0
25.5
50.5
132.9

3.586
2.667
2.229
2.072

6.424
5.356
3.114
2.508

2.807
17.306
2.284
4.783
2.795
2.569
2.109
2.637
2.349
2.382
2.587
7.077
3.122
2.404
2.061
2.734

2.100
2.102
4.151
3.030
1.978
2.659
2.400
2.995
2.778
2.036

4.401
2.193

2.488
3.447
2.131

3.324
2.269
2.042
2.169
2.073
2.193
3.336
2.050
2.195



FCHSD1
Cl201f73
TMEMS350B

GALNTL2
RTN4R
MAMDC2
TMEM178
AlIBG
DKK3
FAM24B
YMEIL1
DNHD1

SLC30A5
ADAMTSLI1
ULBP2
GPC2
LIN7B
FAMS5C
FAMI32A
PVR

RCN3

FCH and double SH3 domains 1

chromosome 12 open reading frame 73
transmembrane protein 50B
UDP-N-acetyl-alpha-D-galactosamine:polypeptide
N-acetylgalactosaminyltransferase-like 2
reticulon 4 receptor

MAM domain containing 2

transmembrane protein 178

alpha-1-B glvcoprotein

dickkopf homolog 3 (Xenopus laevis)

family with sequence similarity 24, member B
YMEIl-like 1 (8. cerevisiae)

dynein heavy chain domain 1

solute carrier family 30 (zinc transporter), member
5

ADAMTS-like 1

UL16 binding protein 2

glypican 2

lin-7 homolog B (C. elegans)

family with sequence similarity 55, member C
family with sequence similarity 132, member A
poliovirus receptor

reticulocalbin 3, EF-hand calcium binding domain

31.2
4295
3383

295.1
259
60.7
81.0
190.9
2036.2
67.9
443
56.5

775.0
63.3
390.2
64.3
89.7
55.5
2303
216.5
1130.1

141
211.0
106.8

46.9
12.1
15.6
25.0
68.4
402.3
29.7
12.1
9.5

379.0
22.7
1344
263
275
284
19.1
87.1
552.4

2217
2.036
3.167

6.297
2.136
3.898
3.238
2.789
5.062
2.281
3.671
5.971

2.045
2.790
2.903
2.447
3.261
1.956
12.062
2485
2.046
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£5 BEARERELEMRTORREER LT L8IEFRH

Tu—7%y h BizFFZA bV BBV VR B HG/LG)
beta-1,3-N-acetylgalactosaminyltransferase
1561714 _a_at B3GALNT2 3.8672638
1553298 _at chromosome 17 open reading frame 77 Cl1701f77 3.7314836
1561761_x_at Hypothetical LOC645513 LOC645513 2.1713612
237837 _at - - 2.0738386
233850_s_at early B-cell factor 4 EBF4 1.9723308
222950 at NIPA-like domain containing 2 NIPAL2 1.9332093
hypothetical protein
1566642 at L0OC100290201 1.9302991
LOC100290201
nuclear receptor subfamily 4, group A,
204622 x_at NR4A2 1.8847469
member 2
208555 _x_at cystatin SA CST2 1.8622296
208515;at histone cluster 1, H2bm HIST1IH2BM 1.8029432
241310_at - --- 1.746602
solute carrier family 6 (neurotransmitter
237058_x_at SLC6A13 1.7394177
transporter, GABA), member 13
205404 at hydroxysteroid (11-beta) dehydrogenase 1 HSD11B1 1.7193225
223939 _at succinate receptor 1 SUCNRI1 1.693028
214481 _at Histone cluster 1, H2am HISTIH2AM 1.6926683
236512_at e - 1.602123
1552986 _at hypothetical protein BC008131 LOC142937 1.5972049
240990 at RABS5A, member RAS oncogene family RABSA 1.5879296
nuclear receptor subfamily 4, group A,
202340_x_at NR4Al 1.5848558
member 1
tubulin tyrosine ligase-like family, member
230872_s_at 3 TTLL3 1.5637341
204782 _at myeloid leukemia factor 1 MLF1 1.5553918
219501 _at ecto-NOX disulfide-thiol exchanger 1 ENOX1 1.5403378
227048 at laminin, alpha 1 LAMAL 1.5264104
210619 s at hyaluronoglucosaminidase 1 HYAL1 1.4883695
228811 _at - - 1.424815
arginine-rich, mutated in early stage
1568696 _at . ARMETL1 1.4223291
tumors-like 1
244677 _at - e 1.360264
V-ets erythroblastosis virus E26 oncogene
241193 at ) ETS2 1.341011
homolog 2 (avian)
1560075 _at Zinc finger protein 622 ZNF622 1.2679174
238576 _at - --- 1.25832
ankyrin repeat domain 18A /// ankyrin ANKRDI18A ///
233592 at . . 1.2531773
repeat domain 18B /// ankyrin repeat ANKRD18B ///
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243404 _at
203061 s _at
234932 s at

1569701 _at

229127 at

239109 _at

232442 _at

237316 _at

1569110 _x_at
242779 _at
233289 at

215350_at

210230 _at
1564807 _at
203713_s_at

domain 19 /// hypothetical protein
LOC728897 /// hypothetical LOC644249

/lf coiled-coil domain containing 29-like

mediator of DNA damage checkpoint 1
CUB domain containing protein 1
Period homolog 3 (Drosophila)
Jjunctional adhesion molecule 2
Hypothetical LOC728190

similar to hCG1980470

ankyrin repeat and death domain
containing 1A

programmed cell death 6 pseudogene

spectrin repeat containing, nuclear
envelope 1

lethal giant larvae homolog 2 (Drosophila)

ANKRD19 /1/
LOC728897 ///
RP11-195B21.3 ///
RP11-38M15.10
MDC1
CDCP1
PER3
JAM2
LOC728190
LOC100131601

ANKDDIA

LOC728613

1.2487691
1.2465137
1.2284076
1.2238809
1.209273

1.1905247
1.1657914

1.1621664

1.156922
1.1101795
1.0903329

1.0536246

1.0246957
1.0163167
1.0031563
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#6 BAREELEMBCTOLRBERKT I OBETFH

Tu—7%y b B FZA b BB AN High/Low 3Bl
SOX2 overlapping transcript (non-protein
231898 x_at SOX20T -4.750073
coding)
sparc/osteonectin, cwev and kazal-like
206433 _s_at SPOCK3 -2.536879
domains proteoglycan (testican) 3
234137 _s_at --- -2.27802
1554328 _at syntaxin binding protein 4 STXBP4 -2.206474
1564301_a_at RPA interacting protein RPAIN -2.018406
1569439_at e - -1.917873
1562111_at --- --- -1.824418
234206_at - - -1.807087
243185_at --- - -1.759835
1553698_a_at chromosome 1 open reading frame 96 Clorf96 -1.738062
235102_x_at aue e -1.571988
237240_at o e -1.521594
1559069 _at e - -1.480948
228237 _at pappalysin 2 PAPPA2 -1.413762
233445_at - --- -1.364568
212921 _at SET and MYND domain containing 2 SMYD2 -1.342469
1560657 at tyrosine kinase with immunoglobulin-like and TIEL 1252929
EGF-like domains 1
establishment of cohesion 1 homolog 2 (8.
235178 _x_at ESCO2 -1.196047
cerevisiae)
239542 _at Inositol 1,4,5-triphosphate receptor, type 3 ITPR3 -1.162602
1561939 _at dynein, cytoplasmic 2, heavy chain 1 DYNC2H1 -1.146672
244225 x_at Lamin A/C LMNA -1.145667
1569521 _s_at - e -1.142191
227317 _at LIM and cysteine-rich domains 1 LMCD1 -1.118643
minichromosome maintenance complex
238977 _at MCM6 -1.104874
component 6
241700_at zinc finger homeobox 4 ZFHX4 -1.102967
206079 _at choroideremia-like (Rab escort protein 2) CHML -1.077451
226374 _at e e -1.06584
CTD (carboxy-terminal domain, RNA
223270_at polymerase II, polypeptide A) small CTDSPL2 -1.039652
phosphatase like 2
224947 _at ring finger protein 26 RNF26 -1.01953
244289 _at zing finger protein 300 pseudogene LOC134466 -1.018805
242685_at GTP-binding protein 8 (putative) GTPBP8 -1.012799
1565635_at - - -1.009009
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%7 Functional Annotation Tool % F\\/-HEIxFDHERESTE - BRERIEHN LML TR
LHEIT 2 EEFEH

(1) Functional Annotation Cluster

Annotation Cluster 1 Enrichment Score: 2.4 Count  P_Valus Benjamini
N SP_PIR_KEYWORDS iological rh RT - 3 S.3E-4 5.3E-2
GOTERM_BP_FAT rhythmi s: RT — 4 1.4E-3 5.6E-1
UP_SEQ_FEATURE compositionally biased region:Pro-rich RT —— 5 8.26-2 1.0E0
Annotation Cluster 2 Enrichment Score: 1.25 Count ' P_Valus | Benjamini
O GOTERM_BP_FAT cell morphogenesis RT -— 4 2.4E-2 1.0EQ
[J  "GOYERM_BP_FAT cellular component morphogenesis RT 4 3262 1.0E0
0 GOTERM_BP_FAT 1l ion m nesi RT = 3 6.9E-2 1.0E0
. GOTERM_BP_FAT 1l mo nesi RT - 3 7.56-2 1.0E0
O GOTERM_BP_FAT ell projection organization RT - 3 1.4E-1 1.0E0

(2) Functional Annotation Chart

m—

SP_PIR_KEYWOQRDS biological rhythms RT ; 3 S.3E-4  5.3E-2
£} GOTERM_BP_FAT rhythmic process RY o 4 100 1.4E-3  S5.6E-1
] PIR_SUPERFAMILY PIRSF002524:nerve growth factor 18-like nuclear receptor RT = 2 5.0 4.9E-3 6.6E-2
L3 UP_SEQ FEATURE region of interest:CSNK1E binding domain RY = 2 5.0 5.2E-3 6.7E-1
& UP SEQ FEATURE region of interest:CRY binding domain RT = 2 5.0 5.2€-3 6.7E-1
= INTERPRO Orphan nuclear receptor RY = 2 5.0 56E-3 4.4E-1
iR UP SEQ FEATURE mutagenesis site RY 10 25.0 6.4E-3 S.0E-1
= GOTERM_BP_FAT hemopoietic progenitor cell differentiation RT = 2 5.0 1.9€-2 1.0E0
= SP_PIR_KEYWORDS nucieus 1) 14 35.0 2.0e-2 6.4E-1
0 GOTERM_BP_FAT cell morphogenesis RY mm 4 10.0 24E-2  9.96-1
= GOTERM BP FAT behavioral fear response RY 2 5.0 2.6E-2 9.8E-1
= GOTERM_BP_FAT vioral defense respon. RYT = 2 5.0 2.6E-2 9.8E-1
e GOTERM BP FAT cellular component mor, enesi RY mmm L 10.0 3.2e-2 9.8E-1
a UP_SEQ FEATURE domain:PAS 2 RT = 2 S0 326-2 9.06-1
0 UP SEQ FEATURE domain:PAS 1 RT = 2 5.0 3.2-2 9.0E-1
2 INTERPRO PAS fold-3 RT = 2 50 3382 8.2E-1
B GOTERM BP FAT fear response RT = 2 5.0 3.3e-2 9.6E-1
2 SP_PIR_KEYWORDS hy rotein |} ——— 19 47.5 3.7E-2 7.2E-1
(1 KEGG PATHWAY Circadian rhythm RT = 2 5.0 4.0E-2 6.8E-1
B GOTERM_MF_FAT protein heterodimerization activity RY o 3 7.5 4.4E-2 9.7E-1
-] UP SEQ FEATURE domain:PAC RT 2 5.0 4.4E-2 9.1E-1
2 GOTERM_BP_FAT cell cycle RY ) 12,5 4.6E-2 9.8E-1
= INTERPRO PAC motif RT = 2 5.0 4.7€-2 8.1E-1
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%8 Functional Annotation Tool Z W= EIxTFDOHERESEE - BORERIEN M THRE
BTT &G

(1) Functional Annotation Cluster

Annotation Cluster 1 Enrichment Score: 1.93 Count | P_Value ' Benjamini
0 GOTERM_BP_FAT intracellular protein transport RT a— 5 2.4E-3 5.8E-1
O GOTERM_BP_FAT cellular protein localization RT [— 5 3.3E-3 4.6E-1
O GOTERM_BP_FAT lular macrom le localization RT — 5 3.4E-3 3.4E-1
= GOTERM_BP_FAT protein targeting RT — 4 4.3E-3 3.26-1
0 GOTERM_BP_FAT in localizati RT ma— 6 9.9E-3 5.2E-1
O GOTERM_BP_FAT intracellular transport RT — s 1.7E-2  6.56-1
a GOTERM_BP_FAT in tran: RT — 5 2.8E-2 7.7E-1
= GOTERM_BP_FAT lishment of protein localization RY — 5 29E-2 7.4E-1
O SP_PIR_KEYWORDS cytoplasm RT —— 7 2.9E-1 9.6E-1
GOTERM_BP_FAT NA metaboli RT -— 4 4.2E-2 7.9E-1
GOTERM_BP_FAT cellular response to stress RT — 4 5.5E-2 B.5E-1
GOTERM_BP_FAT NA repair RY — 3 7.1E-2 B8.9E-1
B GOTERM_BP_FAT response to DNA timuly RY — 3 1.1E-1 9.6E-1
GOTERM_BP_FAT respons iation RT — 3 3.8E-2 7.9E-1
GOTERM_BP_FAT cellular response to stress RT — 4 5.56-2 B8.5&-1
GOTERM_BP_FAT response ic stimulus RT — 3 1.1E-1 9.6E-1
SP_PIR_KEYWORDS cytoplasm RT J— 7 2.9E-1 9.6E-1
Annotation Cluster 4 Enrichment Score: 0.96 Count | P_Valus | Benjamini
SP_PIR_KEYWORDS pshosphoprotein RT ] 16 3.1E-2 B.2E-1
UP_SEQ_FEATURE sequence variant RT eE————————— 20 1.9E-1 1.0E0
SP_PIR_KEYWORDS polymorphism RT ———— 19 2.3E-1 9.6E-1

(2) Functional Annotation Chart

llllIIIIIIIIIIEIllllIlllllllllllllllllllllﬂllIIIIIIIIIIIIIIIIEIEIH!!E!H!M!!E

GOTERM BP FAT intracellular protein transport — 17,2 2.4E-3 5.8E-1
2 GOTERM BP_FAT cellular protein localization RY S 17.2 3.3E-3  4.6E-1
7 GOTERM BP FAT cellular macromolecule localization RY 5 17.2 3.4E-3  3.4E-1
8 GOTERM_BP_FAT protein targeting RY mmm 4 13.8 4.3E-3 3.2E-1

GOTERM BP_FAT protein localization RY 6 207 9.9E-3  5.2E-1
0 GOTERM _BP FAT intracellular transport RY 5 17.2 1.7E-2  6.5E-1
2 GOTERM CC FAT insoluble fraction RY e 5 17.2 1.8E-2  8.4E-1
o SP_PIR_KEYWORDS zinc RY 8 27.6 23E-2  9.2E-1
3 GOTERM CC FAT nuclear envelope RYT s 3 10.3 2.6E-2 7.5E-1
a GOTERM_BP_FAT protein transport RY 5 17.2 28E-2  7.7E-1
5 GOTERM BP FAT establishment of protein localization RY s 3 17.2  2.9E-2 7.4E-1
O SP_PIR_KEYWORDS phosphoprotein [} QS — 16 55.2 3.1E-2  B.2E-1
1 GOTERM BP FAT response to radiation RY e 3 10.3  3.8E-2 7.9E-1
N GOTERM_CC_FAT cell fraction RY s 17.2 4.1E-2  7.6E-1
= GOTERM BP FAT DNA metabolic process RY e 4 13.8 4.2E-2  7.9E-1
) GOTERM_MF_FAT ubiquitin binding RY == 2 69 45E-2 1.0E0
=) GOTERM MF FAT small conjugating protein binding RT == 2 6.9 4.6E-2 9.5E-1
R GOTERM_CC_FAT perinuclear region of cytoplasm RYT 3 10.3 4.9E-2 7.2E-1

28



2. MRM BIC X 2R BN/ MEEZY ~— 0 —BEHE QO E BB

SHETIEE SRk EE

MNATEGE ANE N ERERFEE & —

WrItEr PERBFMELR ¥ —
ik &5 B2 & B 98 45

MREE

BERBICTEBENICET LEBLRAMELSISRB I ITRELIHERK
PR/ EE 2 B ECZM AR TDIANAM A — I —DOBRBIIEET
HOB, WROMEDHLWIIREDEZHRBNICERT DT S —FT
X, RIESNTEZEHOAN,L A ~v—H—L L TCOBEELRIET 5D ILH
HThole, ZTOLDEFRATIE, BCHEMROEREYIC CHER
WYEM /M EEREEAETRVAALERIC, lHx DL Fv—h—1{&
e EBMTTD2ZLLL, EEBMITOH LVFIEE LT Multiple
reaction monitoring (MRM)EZEWRYD ANTHREEZHITHZ & %
HEIC KRB 21T o7z, ETHEMIZIZ T High glucose ALH TH
HERLEZ3EDOER (GDF-15, TFPI-2, TIMP-2) {225\ T, #%
FHIMF I THREFTRE D 4000 QTRAP Z W72 MRM f#HTI2 THEE L
EIAH WTFROEBRTHARL LB 1HUEORTF FERT 1
7 b AF LV DOMRAEDLEERHTEZEICHKTILZ, 4000 QTRAP
ZMAWiz MRM OB ERHEREEZIDICHBRTILNERD 5N,
FERBEM D EERERAZBERBECCHENCEREL CTRIET
5FET. RIKHERFER N EFEDO NS A~ —2BERT 5
TEHDICEFREBZLND,
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A. FEEB

FEIR IR BB 1L 2007 G E R - FEHEE
TR 890 T A L Wb, it —HE L TH
MLUTW5B, FERFBEOBHBIT BN 28
THERAREMNLEEZS SRS ET
b v, MEE TIZRH, BETIEE R
£ D ANTEHT. BERF MR IRIEE C I3 R
TRMEEE I & 5 TROITICImAE L. ERE
FEEREBZBEICZ>THWS, ZhHDE

PHEIL B BIER Z bR W THEIT T 5720,

FREICT% - ST &R B OEEIC
BT HEA AT —DOREBEBETH
%5, ESEBERY & — (4B) 3ERK
19 FEE O NRERE T X BT
FEE| KBMLTEBY, ZOfTE ¥
— (FarAt—s77 7 F)—) ZFIHL
T HERERY & R EIRAT R BEGE LT BER
REE E 124 ), EFEHME 42 Fl0 5
cICAT ETOERMIT 21TV SFERIFNE
EHECRRIMBEER T 0 7 7 A VER
i,
FERBREOBKRBRELZAWT e T2
— MMEHTEIT O BRIZ. 2 < OBEITHERA
PROBLE CHEWICERI WD MWED D
VIS IAERNTR R R L e D, LT AN, B
RIFGIEIEFREBETH D=0, FEEI NN
A A — I —EME BN & DlFiEsH 5V

WHEIICHELTWAD, ZOEHOERH

BENNAY IZHERFEIHEDO B H 50X
HEITE R L TWADONERREET 5 DILIE
WICHECTH A, ZDXHC. FTERK
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FEE s L CTERBNICEBDOERZIT D
T a —FIIRERIF T ONA A — T — R
RIZBWTIIRA R H D5, & T ADEE,
HLNPUHHBA L TWENAL F~v—h—fE
WEHIZOWT, MBRETHRENICERZ
FEE T % Multiple reaction monitoring
(MRM)EZ X DT 3MEDN D & 5127
o T % 72 (Anderson et al. Mol Cell
Proteomics 5:573, 2006), ARiEZHWZT
7a—F i, FITHERIE AL L EE O
% L e DR ER O EMIRH 5 WVITRR
BT NVEWERAWTCERIS TS F~=—h
—EHEEEZRVIALVERIZ, ZNHDE
H & B R A B E SRR R TERRHE 2
ZENFRTH Y., KICERREZ RN
T DA LR LT, N A~ —T
—EHEAORRMINELS LD, &b
{2 MRM {EDRIEREE L, MR ERM
WiEORFETHD iITRAQ ELVEINLTWH
%, Fiz, iTRAQ EITREICFNFEILRN
BENTOTHEMTH 2 DIZK LT, MRM
FEEZ ) Liemili e B2 R 5 LER
BRNENI ATy hbH D,

Z D7, AL MRM I KD ERfR
PO FAREIRE 21T O 7o iz, BIE TR~
7~ High glucose £LEE L 7= N AT CHE
IZ RNA LV THEED R LT 3 &
DEBAIZDOWT, BFEITo 7,



B. WXk

1. Varerr r&BEHWCERNY
F FOER

FlERFHZ AV 72 GDF-15 (Abnova 1),

TFPI-2 (R&D #), TIMP-2 (abcam #)® 3
DY av) s MEH% 3 kDa Amicon
Ultrafree THiE, EZE@BE I, 0.1%
RapiGest SF (Waters)IZi5fEL7-, BT
xR, )T UUE L, Bbh
et % . nanol.C @ C18 7 T L THyBf
U\ ER AT A T 4000 QTRAP (2 A
L7z, otrtx, EMS, ER. EPI, EPI ®#|
EE— N&Z#H L7 IDA (Information
Dependent Acquisition) T 17 \ |
ProteinPilot Software 2.0 TEHRE L7,
[l EHE R % MRMPilot software T ZxiA
#. MRM 7€ Method Z {Efl L7z, ~7
F Rk, EAHIZ Confidence & Ion
Intensity 28& < | {E#FD R 5 X 72nH D
Mo 1HNT B 8— 9EEIR LT,
Ion Intensity 238 < FEAAIIZ Precursor X
D mlzDREVDE/ITy A A 2BIRL,
1XFF RH7=h 350 MRM F v > FI)b
Z{ER L 72, MRM #IE Method {Z MRM
T— FEETITo 7,

2. MiEF > INE AT ERN AT F
RO Y idFr

AEIDFAERFHZ AW T & g i,

MREREMRHEET 2R ) ORficiThi:

MR B BEE 72 A  BRRITIFSEEF 2 1Tk
WTENEERERE ¥ — (4BF) 12T
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RLI@EELECH D, ZOBEEmE
Z Albumin/IgG B £ » 7 & (GE
Healthcare)iZ CHLEEH%IZ 3 kDa Amicon
Ultrafree TR A%, #EEBEIE, 0.1%
RapiGest SF (Waters)\ZI5f%., &7 /L%
Meg, M PV LT, BoEE
{t¥% HPLC @ C18 1T A TR
TVT NTHBESE AT LS HBE
DY TNDRENH ZBREMKI Y B
BEORTZMZDLIICTR L, Bl
BeEWThr2METEIAA STV ig v
MEBZVRTL, Fy oMz v EiFie
MFEN R DO T 150 ng, 500 ng, 1 ug,
1.5 ug OIMIE THHT 21T -7,

C. WFoERsHR

9. SRR LEZSEDOY a v
FNEBZHAWT MRM F v v L2 ERLL
nanoL.C/4000QTRAP X7 A TCHIET D
TENTE L, RIZ, MEY SNV TC3H
DERICOVWTHELZEZ A, Z0FE
Tk, BB LEZELOND E— 2 REHKR
HEnr-, Varyvry FEAEZ XS
47 L7 MRM OfREEF IO
MRM OF—Z&2HET5HZ & T, EOE
— 7T LICRBIL, ZRERD
BRI DOWTHIET HZ ENTE I,
GDF-15 Ti&, 10 pmol % LC/MS/MS L
TEMIDE S E D T Contribute > 0 LL E
DOXRTF P& AERIETE 2, 2 pmol D
GDF-15 Z MRM #IEEL., 2 X7 F Fiz>



WT3F v orrx/d S Ton Intensity 23 1),
1x103 B2 5@V E—7 BB bne (K

GDF15

MPGQELRTVNGSQMLLYLLVLSWLPHGGALSLAEASRASFPGPSELHT 60Y|E|D LLTRe
EDSRFRELRKRYEDLLTRLRANQSWEDSNTDLVPAPAVRILTPEVRLGSG I
GHLHLRISRAALPEGLPEASRLHRALFRLSPTASRSWDVTRPLRRQLSLA ’
RPQAPALHLRLSPPPSQSDOLLAESSSARPQLELHLRPQAARGRRRAR
ARNGDHCPLGPGRCCRLHTVRASLEDLGWADWVLSPREVQVTMCIG 108A A LIPIE GLPEASRu0
ACPSQFRAANMHAQIKTSLHRLKPDTVPAPCCVPASYNPMVLIQKTDT { >
GVSLQTYDDLLAKDCHCI

Q1: Product ions selection Q3: Product ions monitoring

o o -

*m/z 4553 (2+) R’ i
!

m/t502.3 y4 \

m/z617.4y5

m/z 746.4 y6

RO —

m/z 605.8 (2+) ' “ e
m/z729.4 y7
m/z 858.4 y8
m/z955.5 y9

1.GDF-15 IZC{ERI L7~ MRM F ¥ > %)V

RE L7 GDF-156 ® MRM F ¥ RV T, ugPMETINTF FERIET O EAT
ERICMEEZAWCTHELLEZA, 15 &7z (K2),

GDF15 MRMAIZE m/z 455.3

W MMM 78 pater Eep 1 Mas OO0 O cpr

!
. ‘ GDF15 1pmol + Serum 1.5ug
— o

|

GDF15 1fmol + Serum 1.5ug

Serum 1.5ug

2. fjET» GDF-15 ® MRM #HI|7E
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TFPI-2 T, 15 pmol = LC/MS/MS L
EfiDEV S E T Contribute > 0 LA LD
NTFRDB 39 HRETE I, €D b,
Confidence & Ton Intensity 73 < . {&Af
DIRBH XL IRNRTF R 9 IR L7z,

TFPI2

MDPARPLGLSILLLFLTEAALGDAAOES
TGNNAEI( )YGPCRALLLRYYYDRY
TQSCRAQFLYGGCEGNANNFYTWEACD

2 pmol ® TFPI-2 Z# MRM HIE L., 47
FRIZODWT3F ¥ rrxed Ion
Intensity 2% 1x103 Z x. 2@\ 2 — 27 N5
bic, 1.5 ng DIMIFEEFEHAL, 1X7F
NEmHT5Z N TE (K3),

pACWRIEKVPKVCRLQvsvopacecst  23DAAQEPTGN NAﬂIC[CAM]I.‘EPLDYG PC[CAM]Ra7

EKYFFNLSSMTCEKFFSGGCHRNRIENR
FPDEATCMGFCAPKKIPSFCYSPKDEGL
CSANVTRYYFNPRYRTCDAFTYTGCGG

NDNNFVSREDCKRACAKALKKKKKMP

KLRFASRIRKIRKKQF

Q1: Product ions selection Q3: Product ions monitoring

P‘-;—"H

- m/2891.9 (34)

W

s

X 3. TFPI-2 {2 C{ESL L7~ MRM F % v %V

ANA 7 LTeEICHAI L T — 7 23k L
RNDOT, 1[EO MS THIES S MEHT7-

TFP1-2 MRMGBAIZE m/z 891.9

5iL&M%MM@‘

. 1 fmol LD TFPI-2 BNEET B L&
zbhiz (X4),

TFP1-2 125fmol + Serum 1.5ug

TFP1-2 1fmol + Serum 1.5ug

TFP1-2 1lamol + Serum 1.5ug

Serum 1.5ug

4. IjE <® TFPI-2 @ MRM #IE
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TIMP-2 13 100 fmol TERiDEW HE D
T Contribute > 0 UL ED7"F K23 13 &
[F & T & 7o, TFPI-2 FfRIZ 9 HD~RTF K
WY F ¥ RV EER L72, 200 pmol
THIELZE ZA8RTF RIZHONWT 3T

TIMP2

MGAAARTLRLALGLLLLATLLRPADACSCSPVHP
QQAFCNADVVIRAKAVSEKEVDSGNDIYGNPIKR
1QYEIKQIKMFKGPEKDIEFIYTAPSSAVCGVSLDV
GGKKEYLIAGKAEGDGKMHITLCOFIVPWDTLST
TQKKSLNHRYQMGCECKITRCPMIPCYISSPDEC
LWMDWVTEKNINGHOQAKFFACIKRSDGSCAWY
RGAAPPKQEFLDIEDP

¥ XV ¢ b Ion Intensity 23 1x103 %8 2.
HEWE— T RN &L, 150 ng DK%
EHL., 1X7F RiconWCkHmt+sz e

nTEi (K5, X6),

49AVSEKEVDSGN[Dea] DIVGNPIKReo

-

Q1: Product ions selection Q3: Product ions monitoring
'm/z 549.0 (4+)
‘e . m/2673.3b13
o "
ol __chaNA

X 5. TIMP-2 {2 C/ERL L 7= MRM F % > RV

TIMP2 m/z 549.0

TIMP2 50fmol + Serum 1.5ug

Serum 150ng

6. IJE T o TIMP-2 ® MRM #|E
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. B

Al FERFIEM /N ERE DN A A
— W —EMERLTERT HHIZ, High
glucose B L 7= NEEMAEIC TRE LR
LTWE3RDOEHIZSWT, KD
TNVORIEEBE L. BEFMLEE RN
T nanoLC/4000QTRAP > A5 A2 BT
SRE D FREN TR 21T - 72, WEt
WHWCERD 5 B GDF-15, TFPI-2 %
mMAEEL LTk, 0.4—0.5 ng/ml & H&
DTENSDTHLH, MEF»LEE
WCHWDOLRTF VRO uE s M F
DE—7 ZRHT LI EICHES L, M
EORTALEIZ TEE D high abundant
protein (HAP)ZBREFHELR D T AR A
FCTERILoLRE® ., 4 E I
Albumin/IgG & £ & 7 & (GE
Healthcare) Zf#H L, HAP LN R+
FTHLIFEOHBERIID - TiZbhnb
59, 10 fmol BEOBHRRA2E L5 Z &
NTET,

SHIE, BTAEIC 240 HAP 2BRER
BERT T LT L0, thosH
EhLEBRHTrZ LItk T, MiFEF
DHEBEEHZIVEML, LVEREDOH
WERZAEIZT 5, MA T, NEIELE
% v 72 Multiplex MRM #EDOFERIC X
D, HEXTSF ROV T FABHERS
L, FEEORVWERMEE S T,
ERFBEFLFE LA NS A~ —F—
BEREODOERMITREZELL TV,
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F72.MRM %2 W= ERBIFCH LR
le7 =2k, HRFTHHBEETHY .
PiEE AW ELISAER Y THLERLE
MITTD2ZLHbMEEEZILND LD,
THODEFLERZDLDZLEHEL T
Do

IhoDmEtic kv, NEMRTO b
T AT )T b= ABITICTHEE L L
WCEEBR Do "M F~v—T—EHEA
(ZDWT, BRI BE R B A
ORI ERTFMT D L NFHREL 2
B

E. 15

VR IR YRR /N LB E D N A A~ — ) — {5
WEAZERRBELIED 5 VIR HH
RINZFET 72021, ZhETD L)
(CERIR R % VN CREFRRY 72 & BARAT 21T
5 X0 BEICfhod EERR THERIF MM/ i
EEIZEEL THWD 2 ENHHELEEAI
BEEYTT, DROBRVETFIETER
LTW FBRERTH S, BESFEEE
VN2 MS/MS M & 5 MRM 12 Z o &
IYRANTTUV—IZHELTEY, Kk
P THER B PEM /N LB TE DR R, R H.
TREEZHELI DAL ~—D—EH
ERBTHILOBEHEBITRE N,

F. {EREfERRE
HMEIE L



G. WFERE

T

Kaburagi Y, Yamashita R,Takahashi E,
Yasuda K, Noda M. Proteomic Studies on

Investigations of Diabetes. J Mass

Spectrom Soc Jpn. (2009) 57, 201-206
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IT. BAFBPZUEE M€ (Rl ARSI EE)
St REEmEE

g3

3. ABEYEIZ L 57UV X FAALEE B HEFRHIARNT DRI

DS #AR RS
EERRER Y 2 — (T
fiden e B A ZE R R

WREE

BEHONNNVIFLITHMRNOEAOKXE, EAMOMEER. &A
DEERDOHBEOHR L L AGBREZHE L CWVDB, ZD/ LI F a4
WLV SN 2BEREZWEBHICRET D72, RAFFA AT
MELETVNVEEZEFF UV TEBRT LI EICLE > TN F b
BEHRZMEM I Dacyl-biotinyl exchange technology (ABE#E) % BT
&t L7z, Human embryonic kidney (HEK) 29308 o> o Hh Hii& 2> &
ABEIEIZ TE A F b L= E H % streptavidinl k) / Bitkk F £ —
RWZTCT 74 =T o HER L, SDS-PAGEE D V% U ok LT
TFREMBE L, LC-MS/MSBITIC CTEAEZRELL, TOFBE, 260D
BEARAVIFAMEAOCERL LTRESh, 2095 LI18ENR#E
DEBHTH T, TOXIIZ, ABEIEIIASAIFAAEAEZDRGICHE
YD LEBAETHY FIHOASNIFANMERLZERTIOICHH
Thd,

A.HFIEE Y B, VATFTAVERICF Ao RT
NNVIFUBIIRELEBEEZE LIS TIRBIEIAALIFALL
EHARMERBROOESTHD EMEIEI D, DS F A
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protein acyltransferase (PAT) &
' acylprotein thioesterase
APD Iz CHIH N D A HEHEOK
ETHY, MIENOEBR®EX, &
BROHEEER. BEEHEORELED
RIHEoKkx RAEMBAR LG L
TWb, Bl v IFAbidEA
DE~DREDORHEBICEETH Y |
5 2 1F Ras DFEIT L I F ik
2 &V Golgi 7> % Plasma membrane
WSS, BV I F AT &
W Cytosol ICBENT D LW T
Wo,
BMRE BHELOHMIICZLD
&, B fEfaT® High glucose
ko TREESNDA VXY U5
NI F VIR FA D
R mE s D

W,
Cerulenin
(Yajima H et al. Diabetes 49:712,
T S{ B Fn 5 115 & oD #is

iz X - <. High glucose IZ &Y

2000), F£7z,

REINABAL A SN EDL
WCHER L., TOHEIT1L 6 @ox
FHEHET AN IFUBEBPEKRT
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» 5 (Komatsu M and Sharp GW.
Diabetes 47:352, 1998; Komatsu M
et al. Diabetes 48:1543, 1999),

SHlE, MV FULT LA
NI F BT in vivo labeling &

o e
B, Xy

BRTIE, 7 FUBERE THRADN

WV F AL &5 24kD DEH

ITolzMlaTo Zkx Pk @

BOBEDRBR I NN, "3
FrbIn-EAZRERI L&
NTCERMhoZd, AEIIEE
5 72 ) o 7= (Yamada S et al.
Endocrinology  143:4203-4209,
2002)

SEF &1L, Bk, RFicA
AV voawERlEToHREA L
BETHLERKNRENE L
T, & Roth bic kW HE Sz
NRAUVIFNVAEBORBETH D
acyl-biotinyl exchange
technology (ABE %) {Z C Human
embryonic kidney (HEK) 293 #HA3
O el R 2 RS LR 1T LC-MS/MS

R L. NI FEBORE



HIR E O TR 21T - 72,

B. BF 9277 &
NNVIFMbESNT-EBE DR

FLH) 72 K 875 W1 RE 72 ABE 1% (Wan et

al. 2:1573,

Nature Protocols

2007) &%, WICRT & 9 7 Z B[
DRIEMNHHER NS, Stepl ;
EHEDOVATA VEEICEET

% free ® SH# % N-ethylmaleimid

&
ws g
o o
\¥
N ."
: \
e " hen
| :
o
sl
| NEM
Step 1 ' (thiol blockade)
\4
o 73
A o
\ i‘, ‘ hﬁ
5 * " ey, > '
° NH,OH
sl _ (thioester cleavage)
Step 2

X 1.

(NEM) T7 m v 7§ 2%, Step 2;%
YRIBEEZHEAEL TS AT
JVE % NH,0H (HA) T4#+9, Step 3;
Step 2 IC X W HIZITEL Tz free
? SH B % bitotin TTZ XL L,

streptavidin—agarose THFERMIZ
biotin-labeled protein Z [EUX ¢

5 (K1),

Bind to
streptavidin
» ) agarose

>

Step 3

HPDP-bwotin
(biotinylation of free thiols)

(elution)
L P-ME

ABEVEIZ LA RNV IFAMILEBREOEROHEN (Wan et al.

Nature Protocols 2:1573, 2007 LV X % &%)

NVIFMEEBORBRBIITL hTnbZ 2RI DI,
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