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The frontier of proteomics-based life science and its clinical application

~Understanding biological systems through comprehensive analysis of proteins and their networks~
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13:00—18:00
Lecture, Practice, Data analysis, etc.
(Sample preparation, LC-Shot gun, ESI-MSMS, MALDI-MSMS,
2D-PAGE, quantation, General informatics, etc)
13:00 14:00 15:00 16:00 17:00 18:00 19:00  20:00
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14:10—15:00 15:00—17:05 English and Japanese 17:15—18:30 English
Plenary Symposium 1A-pi Symposium 1A-p2
Session 1 |  Post-translational Modifications Internaltional Project/
1PS and their clinical involvements HUPO/KHUPO
Dr. Catherine Chair: Hirano H / Kaji H Chair: Yamada T
E Costello Invited Lecture : Invited Lecture: 19:00—21:00
(Boston Univ.) Dr. Sopit Wongkham Dr. Nagasu T
- GNBDC, DBCLS .
| (Khon K}aen Umv.)‘ } (‘ } ) | Reception
15:05—16:35 16:45-18:30 Dinner
Symposium Symposium 1B-p2 Venue :
1B-p1 Proteomics Technology (2) Crowne
Proteomics Technology (1) Automation, Preparation Tech, Plaza ANA
Target Proteomics. etc Robotics etc. ﬁgwgﬂsto
Chair: Ohtsuki S / Matsumoto M Chair: Natsume T/ Matsumoto M Hotel
1 ; 1 ; 1
12:40—14:05
Poster Session 1 Poster Display & Companies Exhibition
(1250-1340 Indexing)
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! I I ! I T T T
13:00—13:45 | 13:45—14:45 14:50—15:40 15:40—17:20 English and Japanese
Plenary Symposium 2A-p
General Award Session 2 | Understanding biological systems 17:20—17:30
Assembly, through comprehensive analysis of Closing /
Awards Lecture 2PS molecles and their networks Poster Award
Chair : Ishihama Y / Araki N
Ceremony %Lg:;?&iﬁd) Invited Lecture: Ceremony
Dr.Alexey Nesvizhskii
(Univ. Michigan)

I
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Symposium 2B-p
Application for Microbiol,

iPS, Toxicol, and Food
Chem.

Chair: Kimura M / Kimura Y
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*From the airport:
Take airport limousine bus from the airport to the city center. Get off the bus at
“Kumamoto Station Stop” (takes about 50minutes). Shintoshin Plaza is right in front of the station.

*If you come by train
Get out of the station from Shirakawaguchi Exit (East Exit).

*Taking bus from Kumamoto Kotsu center (Main Bus terminal)
Get on the bus n0.19,20 or 21 to Kumamoto Station (10minutes).

*Taking Tram from the downtown area
Take Tram Line A and get off at the “Kumamoto-eki-mae (station) " stop.
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9:00~11:30 =15 (5F TS5 m—)L)
Y VRIDI L 1A-a/ SymposiumiA-a ERHIR BOwAR AL

Chair : Takeshi Tomonaga . Norie Araki

KRRIOTH X T ADRATHR
~I\AAX—N—DSREXN=X r. BRILATT~

Frontier of Disease Proteomics, Biomarkers, and Clinical applications

1A-a-1  BAETO0F7FZITRAICKDIDBAFHBBOERED JFIVRy ND—J DOfFER
Analysis of target signal networks for cancer stem cells by integrated proteomics
Ok 4L
REARE KEFAmPIZINTs BEREZDE
ONorie Araki
Dep of Tumor Genetics and Biol, Grad Sch of Med Sci, Kumamoto University

1A-a-2 S WINED T O T 74 — LT &S~ DIn A
Extracellular vesicle (EV) proteomics for cancer liquid biopsy
OREHT il
RBFAMEADAIRR S DARRET &7/ LtV 5 — TOTF IO RERITI—T
OKoji Ueda
Proteomics Analysis Group, Genome Center, The Cancer Institute of Japanese Foundation for Cancer Research

1A-a-3 MEETOFF—AICKDREEFRIKN— MMAR
Plasma proteome analysis for a large-scale population-based cohort study
Ofnitg FLV%0 1% BATVY 0 Wl Az, it F7 770 KT BEVY. T s,
LIRSS SN - o CNY, N RN N S Co SN s - O 1 RN | 7 N v (P 3 2
D EICKRERIEA T 1 AL - AT OHRES"/ LEETERPT. 2) RIEKZ AR IREZ ISR
3) RIAFAREBRIERBIZINREL 4) RICKFRICAT « AL - XN T8 A A )\ T BT

OYasutake Katoh"?, Masayuki Ebina"’?’, Matsuyuki Shirota””, Tkuko Motoike®’, Kengo Kinoshita"?,
Hisaaki Kudo", Takahiro Nobukuni'’, Naoko Minegishi*, Daisuke Saigusa®’, Seizo Koshiba'’, Kazuhiko
Igarashi”?, Masayuki Yamamoto''?’, Osamu Tanabe"’

1) Department of Integrative Genomics, Tohoku Medical Megabank Organization, Tohoku University,
2) Graduated School of Medicine, Tohoku University, 3) Graduated School of Information Science, Tohoku University,
4) Department of Biobank, Tohoku Medical Megabank Organization, Tohoku University

1A-a-4 AVI—FZYvIR—EE -8R - DRETZMET /\1 RIL—T v MNERNS
BRI DEIE - 28
Inter-omics-New paradigm for drug development and therapy
OXH fit
ENISRFEE NS AR B F IO 7 A UV IRREY 5 —
OTohru Natsume

Director, Molecular Profiling Research Center for Drug Discovery, National Institute of Advanced Industrial Science and
Technology
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MAY—TJ0OJ 5L Poster Program

MBS 7H23B(K) 12:40~14:05 (AVFF45 12:50~13:40)
EME=S 78248 (&) 8:30~10:00 (AVFFY4 8:40~ 9:30)

P-001* TILFTIS v hT#—LICLD AEEBREMRBENTOT 4 — LT
Comprehensive Proteomic Analysis of Human Renal Cortex by Multiplatform
OF WY, 5k &Y, W HZ?Y, FR %M"Y, YanSheng Liv®’. Ruedi Aebersold”, 1114 #%Y
1) FRAS EAMEEEHEERE COl-s EFR/ A FX—ND—E>5—.
2) FBRAFEEFHEM AR BMAEIESRIES., 3) A AEBIRAFEF 21— vER

OBo Xu", Ying Zhang", Hidehiko Fujinaka® , Yoshitoshi Hirao', YanSheng Liu®’, Ruedi Aebersold”,
Tadashi Yamamoto"

1) Biofluid Biomarker Center:COl-satellite (BB-C:COl-s) Niigata University Science and Business Community
Cooperation Liaison (NUSBL), Niigata University, 2) Department of Structural Pathology Institute of Nephlorogy
Graduate School of Medical and Dental Sciences Niigata Unviersity,

3) Institute of Molecular Systems Biology, ETH Zurich, Switzerland.

P-002 RPINA XTI —=D—RRICHI DT VINOE | NTF ROEEERE MS BfTIC KD
Inet S
Preparation of proteins and peptides by MS analysis in biomarker discover using human
urine
OFJF2 %A, Sameh Magdeldin, #F . & A&, A . A 4%
FrRRF EFMEEEHEERE R\ F<—hH—1E2>5—(BB-C)
(OYoshitoshi Hirao, Sameh Magdeldin, Bo Xu, Ying Zhang, Keiko Yamamoto, Tadashi Yamamoto
Biofluid Biomarker Center (BB-C), Institute fro Research Collaboration and Promotion, Niigata University

P-003* Reverse-Phase Protein Array ;&% FUL\ZINEHRD CKAP4 HFIRDAIE
CKAP4 measurement of antigen in the serum using the Reverse-Phase Protein Array

method.
OMiH %%3 Rl sV, #EH AV, A BIRY, BB Y, 8 et =8 E°0
g HE—

1) EBXRZRER EERARE LABEERESE. 2) LERZEZEIREARE,. 3) EBEXZEFRES
OKengo Yanagita', Ryo Nagashio', Daisuke Hagiuda', Keita Saito", Ken Katono?, ShiXu Jiang®’,

Makoto Saegusa®’, Yuichi Sato"

1) Department of Tumor Pathology, Graduate School of Medical Sciences, Kitasato University, Kanagawa, Japan,
2) Department of Respiratory Medicine, School of Medicine, Kitasato University, Kanagawa, Japan,
3) Department of Pathology, School of Medicine, Kitasato University, Kanagawa, Japan

P-004* Comprehensive analysis of human ureter proteome

OSameh Magdeldin'?, Yoshitoshi Hirao"”, Amr Elguoshy”®, Bo Xu", Ying Zhang', Tadashi Yamamoto"

1) Biofluid Biomarker Center (B-BC), Institute for research collaboration and promotion, Niigata University,
2) Physiology department, Faculty of Veterinary Medicine, Suez Canal University,
3) Biotechnology department, agriculture, Al-Azhar University.

P-005* LE—/IMABIZBAMEICBIFDIMERTF RINA AT —H—DIFR
Serum peptides as candidate biomarkers for dementia with Lewy bodies
OWIN B, A7 6. kil FIfTY. &0 A2, RIS mw® . A —Y, g gx®
D EYUP VTERRERT R TR \A A< —h— - RO FHEZ.
2)BVUPVFERKZRER KR TOT 4 — L - HFREAES

OManae Kurokawa'’, Mitsumi Arito?, Toshiyuki Sato”’, Kazuki Omoteyama®, Naoya Suematsu®,
Kazuki Okamoto®, Tomohiro Kato®

1) Disease Biomarker Analysis and Molecular Regulation, St. Marianna University Graduate School of Medicine,
2) Clinical Proteomics and Molecular Medicine
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Site-specific Analysis of Glycosylation and Other Post-
translational Modifications

OCatherine E. Costello, Mark E. McComb, Cheng Lin, Joseph Zaia

Center for Biomedical Mass Spectrometry, Boston University School of Medicine, Boston,
MA USA

The analysis of samples from biomedical sources presents multiple challenges: limited
amounts of material, mixtures of components with closely related structures, labile structur-
al modifications, temporal changes due to growth and development, aging, infection and dis-
ease, environmental exposures, etc. We are particularly interested in the qualitative and
quantitative detection of protein post-translational modifications and glycoform distributions.
Both LC/MS and MALDI-MS approaches are being applied to studies of cardiovascular, in-
fectious and protein misfolding diseases, using high performance MS/MS and IMS/MS
methods, in combination with various dissociation strategies. Increased sensitivity allows
determinations of bioactive peptides and proteins in individual patients; top-down sequenc-
ing allows assignment of multiple post-translational modifications to individual protein mole-
cules; ion mobility allows structural studies of individual glycoforms and molecular complex-
es; ultra high resolution allows definition of individual compositions in closely-spaced peaks;
statistical assessment of large data files allows site-specific quantification of PTMs, and new
dissociation modes increase the possibility for fully elucidating individual molecular struc-
tures. Each of these expanded capabilities has role to play in meeting important, and previ-
ously unapproachable, challenges in the detection and treatment of disease. Illustrations
from ongoing studies will provide examples of state-of-the-art mass spectrometry in action,

and suggest future possibilities.

Keywords : Glycosylation. tandem mass spectrometry
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Analysis of target signal networks for cancer stem cells by integrated proteomics

Ok 4L
REAKRSE: REFAEGRIEINAE EREZDE

ONorie Araki
Dep of Tumor Genetics and Biol, Grad Sch of Med Sci, Kumamoto Univ

FREEY o IV T TV OB VT, B A = A AR, e~ — 7 —RBIREORE & 7 A A EE
TFIAy NI =7 BT BT H120E, FERIEIERGE M A RS &1 70 7oA — AT
DELY, INSERRT DY AMENR N T VA2 ) T b — AENT, A7 RO — AN OBk & 75T B L B
AEATHET 2HIC Lo TILOTHREL 2B L EZ ONL, L L, TIH DT EEIICRME 2 (ZHEZ ST
WA, IS FEG L OREIICEEMT 2 2 S IZBURTIZWEETH 50 413, RREHIHIIA DR F A 1 = X 4
FEAT, NA F~ =D — GRS —7y MaRE HINE LT, B o L OB N8R0T 7 — S HOME~ A
= THEOFER R A, INERIGH LT, IS B TRE SHIE S 72D 7 VRS & R R 3 2 5
S BN HEZFHOMRAGELE 2 O 72— E O FREIT Y AT A2 BEL TWd, KT VR AT, LC-
Tav MY BIOESKEINR—ADTOTF I 7 A, BLUDNA array/qPCR # W/ SV A2 ) P v =24, 7/
LAEEIERELIRD 20, FRECFE— » TVEEZ BT L. $XTOBROHE~ A = 7 (PEACH/MANGO) & # v
b7 — 7 fi#HT (KeyMolnet/KEGG) % H > 72 9 RESF 52 0906 ME AL 43 F B o Tl vk, 2 o M (ICC. THC. Auto-
2DWesternBlotting . siRNA. BREH] - iGHEALHIEE 2 F v 72 A W2 0O REREIANT . B 7 OVIAT) 72 &, —H kS
13 AT A% R ISRRREAT B 2 09 %o HRIZ. DS ARRRIE OSERIHRETIE. FRoe. MR bbb % v 7 v & filil
L. FEREGH 2 EOFBORR A Y b7 — 7 D L0 FREE AWM L72B /A L. SO DEYPESRE LI,
IS xy =7y bE LR~ — 71— RHEHIFAFEF O EBICH O REEIC OV TELR L2,

1) Kobayashi D et al. Mol Cell Proteomics 2009, 8(10): 2350,

2) Hirayama M. Kobayashi D. et al. Mol Cell Proteomics 2013 12(5): 1377,
3) Niibori-Nambu, A. et al. PLOS ONE 2013 8(5): e59558,

4) Kobayashi D et al. ] Biol Chem 2014, 289(38): 26314-26.

Comprehensive analyses for studying cancer related cellular signals to be clinically targeted had been difficult due to lim-
itations in analytical software, biological database and validation standard. We have developed an integrated analysis system
using semi-quantitative proteomics, such as LC-shotgun: iTRAQ/SYLAC/TMT etc. and gel-based electrophoresis: 2D-DI-
GE/1D-PAGE as well as transcriptomics, such as DNA array/qPCR, and following a unique sequential strategy that includes
data mining tools called MANGO and iPEACH. These tools provide the voluminous data including protein/gene expressions,
post-translational modifications and functional information, from several types of analyses into a useful data file. Recently, we
have constructed the iIPEACH database of cancer stem cells (CSCs), and used GO and knowledge-based network analyses to
extract novel signal networks. To identify the molecular targets of CSC, we have established several CSC clones from patient’s
tumors and cancer cell lines having a potential to differentiate into malignant tumors. In this session, a series of analysis of
glioma stem cells (GSC) will be introduced. GSC clones were subjected to iTRAQ, 2D-DIGE and DNA array based integrated
omics. 8471 proteins and 21,857 mRNAs were identified quantitatively and integrated by iPEACH. GO and network analysis of
molecules with high iPEACH scores revealed that the network related to cell motility, neuronal differentiation and cell death,
such as ECMs-integrins/CD44 and RAS-MAPK/PI3K-mTOR signals were significantly upregulated during GSC differentiation,
on the other hand, stem cell markers such as Sox2, Nestin, CD133, and the network related to the cell cycle, glycolytic path-
way, and the specific proteoglycans(pGAGs) and o-GlcNacylation pathway including their responsible enzymes were obviously
downregulated. Interestingly, pGAGs interaction with integrin families which form a nich with ECMs regulate the GSC differen-
tiation, and o-GlcNacylation pathway were significantly related to the GSC maintenance. Combination of cancer drug TMZ and
their inhibitors suppressed glioma progression and led the longer survival of mouse xenograft models. These results suggest
that the integrated proteomics provides new therapeutic ideas against the CSC-associated malignant tumors.

Keywords : gt 7074 =0 R, &, Integrated proteomics. Cancer Stem Cells. Network Analysis



Abstracts

NAY —FK

(Poster Presentation)




JHUE
13" JHUPO Conference

P-001 K25 — ek
NILFTS Y 8T+ —LICKD NIERBRERENTOT 4 — LT

Comprehensive Proteomic Analysis of Human Renal Cortex by Multiplatform

OF PV, BB 29, rp H2Y, FR 3MY, YanSheng Liv®. Ruedi Aebersold®. LA #
1) ¥R KFE EFHEEEHERE COl-s £AR/\ A1 I X—H—1T25—. 2) iR KFEREFREHRR B EAEERIER .
3) AA ABHIRAZF 21— vER

OBo Xu", Ying Zhang", Hidehiko Fujinaka?, Yoshitoshi Hirao", YanSheng Liu®’, Ruedi Aebersold®, Tadashi Yamamoto"’
1) Biofluid Biomarker Center : COl-satellite (BB-C : COl-s) Niigata University Science and Business Community Cooperation Liaison
(NUSBL), Niigata University,
2) Department of Structural Pathology Institute of Nephlorogy Graduate School of Medical and Dental Sciences Niigata Unviersity,
3) Institute of Molecular Systems Biology, ETH Zurich, Switzerland

MR B A0 2 98 K 2 RIS % 720 I N Nig oD & > 787 s R & 875 2 m oy Wi & Tk & o TRt = By &
L7z SRIORGE T2 NEREEARIZOCT 22 /32 FTRIZE SR THRES N2 DL Lz, F4IZOCT 12X
BAMERAN DB e WERIZ T o TV ka7 L, R L 72T F FEfERE Lz, 9WEie LT, DIA
& DDA x50, STEHOER I E COMBDEL D T T v b7 4 — LML o TET 2TV E L7z,

fitsko DDA #: (DATA DEPENDENT ACQUISTION) 7 71 —F21% SCIEX 5600+, THERMO FUSION, THERMO
QE XN/ T =7 BRI SNz TAETH TN T A DIA #1213 SCIEX5600+ (SWATH ) & Of THERMO
FUSION &7 —% #FH U720 BE0ATIZHH L7z HPLC XV — FIZTXRTOEBRIZBWCH—3NTWz, TOHRD
FEBRETHN & o TANEREOWNT 2179 LIRS, BEROMEECHE LS & 2B RN ik b F5TE L5
otz T—FHTIMEDINST Ty b7+ —2 L LT, DDA f#HTIZ1E Proteome Discoverer 1.4, Sciex MSdata con-
verter, Mascot Daemon 2.5. 1, ProteinPilot™ 5.0 ZFI/H L7z, DIA ###71213 312 Spectronaut™ 3.0-7.0, Skyline™ 2.1,
PeakView ™ 2.1 ZFIH L7zo SHNRITIEDNI2F 4 75 ) —13EIZA A X ETH IMSB #4207 Aebersold #i%n b &
THESNTABRONEDTA 75 =T =5 TLT

FEELL 720.45 pg R 7T RS SWATH #3:TH72 MS/MS 7 — % 5 Spectronaut™ 12 & 5 % > 787 B R e
5328 7 Y IRZE IV =T, RTF NFHE LTT3HI2A M) v T o =7 Y ADFIH & N7zs DDA #2813 % Thermo
Fusion OHIEIZ & 5 [F5E1E 14439 DX TF K1) A MDZF S, 4119 %7 /87 BS[E STz PeakView ™ O¥&1d
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Renal disease including IgA nephropathy (IgAN) is the most common cause of primary glomerulonephritis in developed
countries. Up to 50 percent of these patients undergoing progressive disease ultimately leading to end-stage renal disease.
Current prognostic scores, which rely on histology and clinical characteristics, have limited accuracy to predict disease course
and allied treatment decisions. To achieve a better understanding of renal disease and also including IgAN, an efficient
high-throughput workflow for the proteomic analysis of renal cortex, including their glomerular compartment was established
by combining several methods including SWATH mass spectrometry (SWATH-MS). Using frozen tissue of kidney with OCT
compounds, a purified peptides sample was obtained by a novel method for extracting peptides. Peptides were extracted
and then purified by C18 StageTip. A data independent MS acquisition method (SWATH-MS) was used to survey all peptide
ions and their fragment ions. A targeted data analysis strategy using the software tool Spectronaut was used to analyze the
SWATH-MS data sets. By using this integrated new strategy, we identified and quantified more than 5328 proteins with very
high stringency (FDR less than 1%) in the sample by against the human protein library created in lab of Aebersold (ETH, Swit-
zerland). Contamination effect of OCT compounds on LC-MS analysis could not be observed in this proposed method. We also
compared the results from this experiment with which was getting with a different approach similar to conventional in-solution
digestion method.

In this experiment, at least 5 kinds of platforms were used for identifying renal cortex proteins from MS spectra of 3 kinds
of mass spectrometers of Sciex. com and Thermo scientific. According the data from the multiplatform, data dependent acquisi-
tion results from SCIEX 5600+ and Thermo MS show very similar results between OCT embedded and normal frozen tissues.
There are 3280 proteins were identified with high stringency from Thermo Fusion MS in 135-min. acquisition with injection of
0.67ug peptides solution. And there are much more hydrophilic peptides were identified from the samples provided by our new
method.
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Activity of open innovation in Daiichi-Sankyo focusing on the collaboration with academia in
Japan
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