Proteome Letters 2017 ; 2 : 27-35

b

2015 FIHHESEER/X

N
L[ RY=}

o
#H

BAREKE T 0 T A — 2D HZTEb D
BhH7T T A I 7 APTEE OBk & T

1,2
R I &

*E-mail: yyoshi@med.niigata-u.ac.jp

Ve KRR R R A 7R © 951-8510 HriE b U X EET @ 1-757
2R S HEHE B RE ¢ 950-2181 BTV X A1 &, 2 DHT 8050

(5%ZfF 2016 4F 12 3 15 H, 24ET 201743 A 10 H, ZE 201743 J 15 H)

BREDAA A= — L2 —7 o b TORRAEANE LT, HESWETERA G2 v 7 BT NELED R
IRDIENA DR L2 15 F b h R RREKD 70 74 — 2 BHcBb > CT& . ZOMIRET LI EDETEED
1% DT LI - TE . R TlL, FTrxDZhE TOWRBRRICOWTHS TS, ORI THREMA S v
FF — ARNTCE b - TR D, 7u5 4 I 7 ALDOWT WL ONERD L EM AR5, BOcF e T 4+ —
LIRFT DR L EIC OV TR R EBN TS, Tarr—2aModEE L TRARE L URIRS R Tt bW RIEDH - F
WE L, AR LTOF T d— 2 ORE I EHES DL RIS R A, DWW T T r T A — AN O Bz oW

W, ST S L L LT,

. RieHx OHREE T v 7 A — A OPFFEORER &, B OFRL LT,

CRETTa T+ — a0 BATELELREORRICOWCTERT S Z LalAa

INFTHLRI I IS IEIC O\ TH

M B OB T L3P LIEL D) ThTLE ofeh, BHEsMadB LA LikhiEv-wvw. Rk, 7

07— AR O S B ORI OV TR R AR .

1 FCo®IC

15 1z EHNC 7 50, 2 IRTEBESUKEY THREL 72 2 v o<
7 B % MALDI-TOF E &5 Hrata A\ CRE T 5 KAk
B L7z, O'Farrell © 2 RIGHE kB Y i Kb
FELTHD Y, BREOWFHCHE - 012 Ol H)D
TTH5bH. LT, ThPROFaT5x 3 7 AWREOKRY)
D ETn ot TN F CIREMPHECERE L, mEF
W RFAE I % 5 cyclic GMP D+ 7 F MEEZDIFFE A L
T IcFALE, cyclic GMP-dependent protein kinase &8 %
FlES 5 LBV > 2. 240-kDa & 138-kDa @ 2 DD
Y Vb s vk 2D 5, 240-kDa % v o8 7 Hid type 1
IP, ZH5EThH D LuFE L)Y, 138kDa & v %7
BoREIRETCEYZ FhWT\W. EZANNL YD
J. Schlossmann & @ 7' v — 7 AMEEICHI) L, Nature 3%k
CRELTWLDOERMDIERE Lic?, 5k
DERDWGE > Te. T O & I E RS OMERE
EOWEREE L B> T W RT, b b = Vv vy
R EROEH L CES LICERF2N 9 sz 505, BRESHET
AW T  BESIREDN RS T Lot EThHHEL
Dyode. 12N, FRRCE RS et O REEMEC B & B &
NI THote. T L ThRVFHBEER T, Th
3B O AR XE RS E A\ 7 e 74 3 7 ARG

© 2017 Japanese Proteomics Society

CEITFLEENFEL, L D)2z £A— L5
THOTa T4 3 7 AWEIET - 1.

AT, BREISWEHI. 7 0 74— 2 T o
REMES, ZhETRYMHATEIERERE T v 54—
AR OREB LB, F LT T u 5t —aiffoRHEco
W, ot s b\ VW2 AFAD T w T A 3 2 AWFFEORE
LY N TR S SN S ARV oY R

2 TOTH—LBFORR L RE

21 YONTEREDHVENI

BEANatE AT v X7 BRRET 5 ik, Fx
ko Th—F v e V=2 ThHb. FAIERLIERT v
VYRR LEWA R LT E vy, el o R L
LT v RX7EEEDOH T I DH D, Fig. 1ixx v~
7 BEREDOHIE I HFFN D~ v FLTWDH ERR IR
HXTF NOGHETHD. Z OFITLE Protein B 7% Protein
ALRU~7F N+ b (Same set of protein A) T~ v
FLTWDH®D, ELLAFEEINTWDH2ba b,
Protein B i false positive T®H 9,
A R % Protein B OELFIIC~ » F LIckE o b Liis
U L (Bioinformatics redundancy), 2 F%1Z Protein B 253
B FE LckEE 2 L7z (Biological redundancy).
Protein C-E (X Protein AIC~ v F L7zX7F Nt v FDH

2VRIBET— &R —



Proteome Letters 2017 ; 2 : 28

m Matched peptide Peptide set

Protein A P1 P2 P3

Protein B Pl P2 23 Same set of protein A

Protein C P1 P2 Subset of protein A

Protein D P2 P3 Subset of protein A

Protein E Pl Subset of protein A

Protein F P3 P4 PS5 Subset of protein A + unique peptide
Protein G P2 P4 Subset of protein A + unique peptide

Fig.1 Ambiguity in protein identification as judged by peptide
matches in shotgun analysis with LC-tandem mass spec-
trometry

P1 to P5 represent peptides matched to protein amino
acid sequences. In this case, only protein A and protein F
are included in a non-redundant list of identified proteins.
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LTWARFIARL, ATy =2 b PEHOBIED
nTWb, 2 v X7 B9, SHIIEA &2 Hu— A3y
5 & DARS TALSF B O R B B M s ks i )
BRFETHY, —BmRFREESCiES T bR TH b
DT EEZDBND. LIch->T, HERFELOIT
WFFERERNCFRIE -+ %% & L Qi b @ W BLIER 22 1
Th I EBbn sy, BHEXESICEE I —MO KR,
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PRI EAES S ENRDEE LD, 7483 —D 2 v D
RSP T 300 T E B2 5. HEEMOK, 7=~V
XERMEDL ONBIETHY, I AEE, FIAFy
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MEELLTEE > TIRWE S RENT 5. EWF L8
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Z—r o N FORER, Dok b Lo cES. X5
b o R #ER T S DI, hypothesis-driven ® 7 7
v — 3 &, discovery-driven D7 7' u —F 235 5.
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D19 Fwe 1 2 ) 7> THEI R v APy
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a given organism” TH Y, ¥/ 2K IGT B ERIEH 7l
MELTT T — 2D @ENERI NI Ebh5b.
COEFT 1990 I T 4 ) H AREOTETHBI R
7= Human Genome Project ® HRJ T3 % “Determining the

sequence of nucleotide base pairs that make up human DNA,
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CENERFERTE - RS, BEISNIC LS
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RO DEH B MG DOFE L WHEREDF EX, »>To
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v — 12 X %5 mRNA O &1 7o fREHT O BB,

proteogenomics & WO P LT T u—FHELM LT &
D —HIE L s o WL D 2014 12 FH 57 & e Human
Proteome @ draft map CH 5 "*. 7urt—2am< .y ¥
v 7l e R Of)20,000 DEIETAT— T 547
L d 20,000 EIOHEA L v R EHN D, EIT, En
CBULWHEBHLTWAEIERTIE, Tibb, & h gy
7 B oFEBlE ORHH « 22K (7~ 7 2) fFDTh 5.
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WibE bbb o/ s 2 LRBFE VR, 2014 R
REINI2ODE b 7 uF A+ — A0 draft map 1%, BT
FIRATTRE i W C, ChECHERIh T\ ith-1e
2 v Ry BhET, 20,000 1 HEHED L v o8 7 HERE L
FORBRIFD< v ¥V I Uiz &\ 5 S CHEIT
HY, SHBOMIEEDOIRENCIE LD E L TEFHIIS T
W EEZ L.

L rTmTF—aDvy ¥y 7 OPFIZHUPO KL
%%, #5721 Human Proteome Project 2° 2010 ZEEE 2~ 5
XL DFh S uFt i 2 Ao B E b -
THire ek A BAlA Lich I Th 5. FEEC & Tidfih
WD, RFORRICIIe rDx v R 7 BERa— N9
5 X% 20,000 DEIET DL, 8BUDEMETHAa—F
T2 R BORENTET L, 2,949 [l OEE T2 2 —
N4 % % v %8 7' (missing protein) O [E%E 5 X T
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ML, FaTd—a@finTEx RN E S ICoRT, ¢
NESRERIED 7 0 T oA — A DFNTEE D b DR E#LT S
CEDNMBIEEEZ T, IEFERIRED 7 v 7 4 — 2 @75
Pz DPFFED HFE I TR 5 e,

EHSRERED 7 0 7 — 2 T Al U TR O I E L
FoD, RERIE T 0T —2DF —xN—2DfER L AR
ThbH, UFRpxe r ok AR RCMEDH 2 ik
) O7a5rt—aF—2—23FIHTXAL0ONTE
AETRCIRILTH T, T—2_R—ADEL L L TE
B IR I R DL BT 8 B A, RANCEL D AT D
DK 7 i A% 2 RoTEKVKE) (2-DE) & X 25
Bt BH I ARy s OHESHET (MALDI-TOF mass
spectrometer & nanoflow LC-ion trap mass spectrometer)
X ARENR -7 (Fig.2). ®& & Uiz 4 BlofEHKEk
HEEm A W CERZE R 2 [0 2-DE 17\, $XTD A
2 =D BIEHARERA D 2-DE Hiff A A L. % O
TSN TS L7TI3 O AKXy D5 H, FX
TOX VB L THAET S 1559 A X v b ERRLELT
2 v R 7 HORIERIT, 347 AX Y b (x v R7HEL
T212f8) ZREIELRY. REShizAHy b OBy

EEARRE2-DETZNAA—CDERL

Subject 1 = Subject3 Subject 4

2-DE gel image analysis
software (PDQuest)

"| Synthetic 2-DE gel
image of normal
: coa human glomeruli
.o . 3 -vs;\F‘ 1713 spots :matched, 1559;
) " unmatched, 154

Fig.2 Two-dimensional gel electrophoresis images of normal
human glomerulus

Histologically normal portions of cortexes of kidneys
from patients who underwent surgical nephrectomy due
to renal cell carcinoma were used to purify glomeruli. The
purified glomeruli were separated on two-dimensional gel
electrophoresis gel using 24 cm immobiline DryStrip of
pH 3-10 in the first dimension, and stained with silver
nitrate.
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RIS BT TlRis\ g, MEFE LCiE, 2 v 57 FER
o le ERBHBL TS, ZOBRITCRT —&x <—
2L LT, HFEPISEZ T - Tt NEC SLRERFSE T o 17 )
Xy AT e (BRI D HKUPP 7 — & < — A D
mEshT\w5).

2 v R 7 BORIERNV IS EBRHT D19, K
AT > e DDy, IEFRERIK 2 v o8 7 B 2 kot (R
T TERIKE) & SDS-PAGE) THIGE L, Fh XDy
% nanoflow LC-ion trap mass spectrometer CIRZE 3 5 & &
otV CoREIC XD 6,686 FED 4 v A2 E (GlfE
THT2,966) DBREI N, FAENE - TH LWRERE
FuF A —ADT — 2 X— AOREENARRIC I ), — kI
A& B el - 7 (Fig.3) (wwwhkupp.org). & D
T =2 R=ADLIURELRPERL, SWEEECHE I
T2 v R 7 BERRCLT, =V ARRAK T e+ —2a b
OEE, e b T T —2 Lolilg, Xbice MRS
BT h—a L ORERE, X bIHM T TR Y,
% 7= Human Protein Atlas DMLY 7 — 4 ~— 2 L
OBEM TNz bR A LIk, T RFELILT—%
R—R kbl TW5b.

4-2 BERERERAWCRERET 07 4 — LT

FMEAR, FBRE L BB ORI 2 W
CHOCOR DB EBARN D REREE LD IEL T n T 4 —
2 M A AT REIC 3 % 7%, Laser micro-dissection (LMD)
ATV R 0B ARERE R D L, T Tt —off
MraAT 5 e L& e, B2 Mk Rkt &
A 258 EEERBEZ 258085 50, FiegEo
AEHIRWFGRAEAWRTH D, 7 a7+ — s nlhE
WCRAUERAE 7R ) v — A L ) 5. Tz kiR B
Bt k=) VBRI BER L 10 um DU &
FAVC, LMD I X b ARERIFA VIO HIL, £ 50 fflicis &
Tl2pg DR v NIV EDEETRA I ERAE L. 6
i, REREURA BRI N Y F o vl b7 N a2
B4 %774 (On site direct digestion, OSDD) % B L 7-.
OSDD 1%, = O D collecting tube D F + v 7' H
KRG D B 5 FKIMC 50 DO SREREG) F %2 A4 75 S8 i
WREET, EFEML, PV S v EREDREKY YA i
DT, KFEREAHE-TcEEF+ 0 THLD, TDEFE
37°CHDTT —A VF 2 R—=Z2PhCTHRERBETHZ LTk
D xR BT HETHS .

S OFA A AWV CGRE L 7c~ 75 Nk 2 EsE,
i, EREERSNET T T A ik ), AR
Fo= Y vEERED YD L 7 50 18 o SR ERA ] R o
LR IE1800 D s v X 7 BRFETE 5. Kz of
2 Fl S CORBRARTEALAE O S8 B Tl ki JE S RS
IARAT M DA TEMEALFERE © 5 © alternative pathway 23B4
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Glomerulus proteome database

ulus Protein Database (2D-LG-based MS/MS Analysis)
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General Description References Comments Links Sequence
Entry name 1P100216219.3
Accession number 1P100216219, IP100014987, IP100074429
1IPI Human rel. 2.18, 09-APR-2003
Sequence update IPI Human rel. 3.15, 15-FEB-2006
IP] History 1P100216219, IPI00014987, IPI00074429
Description ISOFORM LONG OF TIGHT JUNCTION PROTEIN ZO-1.
‘Homo sapiens (Human).

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Mammalia; Eutheria; Primates;
Catarehin; Hominidae; Homo.

9606

Created

1. Miyamoto M et al, J Proteome Res,
2007, 6, 3680-3690

2. HKUPP web site
(http://www.hkupp.org/)

/

Fig.3 Overview of human glomerulus proteome database of Human Kidney and Urine Proteome Project (HKUPP)

HLTwbZExFHTER, i, SRERECTMK
DRBCHEIEL, BESIMCTET 5 LRI/ 50
WSR2 D RSB U 7 /BB Y & PBS 7o & THEH T 5
LIy, MEHREDx vy A 2BDOIREAEREETE
BT ENRERTWS Y,

4-3 RIKEOY T T OT A — LRI EBWRERTOT

A+ — LR

SRERER b AT IR 28/ & W B B 28 A i f s 0 fih
L, REREREIKRAE - T 5. BERII—EDOHET
BEEEL CU B B L QB BRI T h T h S s B il
NHTTHRD, ILICREREICEAY v FEEFIERS
fRinsd v, % v Bofslab Smryiafis s LT
BIELCW A EEZDBR TS, 20D X5 kBRI
Ja D) T s DFEER L, AR, RS & DR oD
I NGENBEESRE YR LTS EEZ LR T
B, Frik, 2WOTEKVKE), flTw v v UG A
KT ay Ty v 7, BERREE ARG T, SRRk
DFav v ) VxR 7 BOMEERIRT 2T, b <
OO SLF e v ) YL s v o2 BERB L TW
Z) 14)'

P2V » WIRERER T A2 VA2 BEL TR T Y v,
NEPH-1, #Fv v ENRES R, b ORBCHERE
HENEARE SR IT 2 Ehbho T b, Kzl
WER D333 A ) » AR S MilafEEE R T o A

HI T Enb, FBlAY » MR T4 FlE
FTHIERAMELT, MAKRFORRK, MEHICL->T
BIF S h7c EMARS B # VT, %7 ) ViR oM
BRIFICHEET S 2 v 7 E% in situ THEBERIC X v E
FRU, MOtmFCT APk TR 2 v o8 7 B A T
EIhEfTsC ik, BBaMoA Y » bR & v S
7EIEMZTEL D2 v AR 7ERREEINASZ E xR L
Tw5 (Fig. 4) (FFHENHE).

gk oD I/ PN e ARl o 22N B 5 ABO I BV RS A &
D2 VR 7 Bk ABO MIRFIANE & BB AE O BRI Hiik O £
WEien s v X7BTHY, FHHRRISORR L 701555,
CHE TN RFRE R IR Tn e - e, KFEOW
JR 2 oLFEIPFE T, ABO I IR & BB A OB
e b, “Accommodation” & MEIE A A HEHAE G O )
HIB R 2T 5 7cd OILEETE & LT, A BURESHPRIC
BV rsFyv e 774 =2F 4 —e 20257 4 —,
Pi A, BEUBESAHA R RN IcA A Ta v T 4 v T, E
W Z A GHe T, e BT ABO Mk A S PR %
Lo x v 2 BOMERIBIT 2T\, WL Do x R
JEOEEICEI LT 59, 51z W% L
T, WEMBEORMIEE % v o8 7 BEOfG MR A By s L
T, BHRELLan A e VD e b —F 4 70
(CCSN) ZmEmBc X v 5 » b BEMEPNCEAL,
et fif e 2 b ORIl 2 v % 7 B EMAEER 2, #
Jais A SR B Rk B,  CCSN B3k & 7o il s 2 5 )% 4



Proteome Letters 2017 ; 2 : 33

ERER(K: RYYME slit diaphragmi&ER 227\ B D E TE (EMARSE)

Nephrin

Podocin

Kin of IRRE ke protein 1
Protein Agpatl (Fragment)
Tetrazpanin

Protein Thid7s
Protein Prpro

Sodium/potassium-transporting ATPase subunit slpha-1
Platelet endothelil cell sdhesion molecule

D151 antigen

Glutamyl sminopeptidase.

Tetrazpanin 8

Junctions! sdhesion molecule A

Signal peptidaze complex subunit 3

Mstectin

COP-dincylglycerol-inositol 3-phosphatidyltransierase
Protein Clec2g

Complement component receptor L-ike protein
Interceluler adhesion molecule 2

Protein Sypi1

Protein Eng

Cloudin-s.

Protein Sec61a2

Ectonucieoside triphosphate diphozphohydrolase 1
Protein St3s

‘Taste receptor type 2 member &

Ephrin 81

Coxzackieviruz snd sdenoviruz receptor homolog.

AP-2 complex zubunit mu
Equilibrative nudlecside transporter 1
‘Apoptosis-inducing factor 1, mitochondrisl

Protein Crb2

Protein Pedh?

Platelet-derived growth factor receptor beta

Protein Celsrl

Protein lagep3

Cyztic fibrosiz tranzmembrane conductance regulator

Foot processes

EMARS;E DR

Fenestrated endothelial cell

Koeppen & Stanton: Berne and Levy Physiology, 6th Edition.
Copyright © 2008 by Mosby, an imprint of Elsevier, Inc. All rights reserved

Fig. 4 Identification of novel protein components of the slit diaphragm bridging podocyte foot processes by EMARS method
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I started my research on proteomics of the glomerulus of kidney almost 15 years ago when proteomics was at its
initial stage and in a frenzy of anticipation. Through the research I have experienced a lot of frustration as well as
pleasures in working with mass spectrometers. In this short review, I would like to summarize history and achieve-
ments of our research. This review, however, start with overview and perspective of proteomics field in the sight of
a researcher deeply committed to proteomics for long years. It includes ambiguity of protein identification, tremen-
dous heterogeneity of proteome, brief history of proteomics and current challenge confronting proteomics. I then
briefly summarize our research including recent works. Finally I would like to depict my personal view on prospects
of proteomics.

Keywords: kidney glomerulus; overview; perspective; proteomics.





