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Membranome [CE DS EHHI/NA 270/ OI—EBIRDIZE, (A)LIPOzyme fRIE, (B)LIPOzyme
BE{LF48l, (C) Membrane Chip D 3AREIC DN TSI 2. (A) LIPOzyme fililg © BIFEEZETIC
ZRULE IBefiiitiETYvr Vial ICEDE, BRFED0F(PI/BOEER)ZXIRICUER
B SRTOER, BKU, 8DFEDF(RNADBARTF R)ENRIC UIEHEBIDEE - T T0
L ERE UCEBMRNERE(E T D, (B) LIPOzyme BE(LHE 1 UMY —ABIE/\«1 ROT )L
REFRICHHL, AFEDEARBFTER) IO CRICERIT DCHDEERET —I (DA ZENST
3. (C)Membrane Chip : ¥ 2007 /\1 AEDHENFACMEAENET, URY—AREBSH
HR)DOMBEESUERRIT T DEEEBIC, RERAVADVOEET O RDEBZBINKT .
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2. HIROER®IRR

Membranome ICE D I/ F 70/ O0Y—DRIKICAIT T, sIFEX TIC/ONIZERN
BRHBESOHICEESEDREEEIC, BTFY A VADEUFT TR LT, TENNAZERE LITK
SBEERULCBIZIE, RBIEMRNODBEGEB)MEERE). (A) LIPOzyme ARIEICHNTIE, JRY
—ABEDOEBIDBEEEC, 1RICEB U TR ZEDZ. BEFRED()L —1—BHS VY VDA, (i)
SERBEDECS, (i) WM 2BMEDIEGECIZ T, FHRIC(iv) MERS & (Membrane-Enhanced
Raman Spectroscopy {5)ZBF L, [URY —ABRBEICHITDDFOENISIREEL ] ZET UL,
15, UMY —ABRICKDEDFED FOAFRBICONTIE, IHFENBEIEBICHKET LTI
Step EIHBENRDFHERZICKDBRESE(JRNY — AR)RBOARFRROBICRITDEHER
EFR(FRPEBRIER, KRR, KEFBS)DFES Step NoMDEEPSNC U, FIC,
EDFENRDFIL PI/BHOEERDFN, SDFEXIRDFIL, BiH RNA D701 R
MNRTF RAEILFTITDENTEZ. Pro fRIEXD Ribozyme AR CHASHEZHBI « ZHICDUNT
EERT—IEZER UL, FIEEICBR UIZ(B)LIPOzyme 2B/ \7 RO VI, REBEICLEL TS
EBRDHEREZEE I DINEDEFEE UTCERATEIE 2R UL (EEBHE— RICHITD L-/D-77
S BODEEEL 50 M E). (c) Membrane Chip DEBERDT—IN—=ULFTRDEHIC, BIEE
DFEICHAZT, MERS ZZHFRFE L, BEBIROMBILZRFMEORRIEZEDE. =5IC,
NAOO0FT/NA REDEERICKD, RUERAY A DVOIEETOCROEARTY 1 Y EBESHIC UL,
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Hideto Nagami, Hiroshi Umakoshi, Takenori Kitaura, Gary Lee Thompson lll, Toshinori Shimanouchi,
Ryoichi Kuboi: Development of Metal Affinity-lmmobilized Liposome Chromatography and Its Basic
Characteristics, Biochem. Eng. J., 84, 66-73 (2014)

Toshinori Shimanouchi, Noriko Yoshimoto, Azusa Hiroiwa, Keiichi Nishiyama, Keita Hayashi, Hiroshi
Umakoshi: Relationship between the Mobility of Phosphocholine Headgroup and the Protein-Liposome
Interaction: A Dielectric Spectroscopic Study, Colloid Surf. B, 116, 343-350 (2014)

Keita Hayashi, Hiroshi Umakoshi, Toshinori Shimanouchi, Comparison of Interfacial Property of Span80
Vesicle, W/O Emulsion and Liposome, Solvent Extr. Res. Dev. Japan, 21(2), 191-199 (2014)

Keishi Suga, Fumihiko Iwasaki, Dai Kondo, Hiroshi Umakoshi: Micro-Polarity and Micro-Viscosity of
Liposome Membranes Can Vary with the Partitioning of Hydrophobic Molecules” Solv. Extr. Res. Dev.,
in press (2014)

Peter Walde, Hiroshi Umakoshi, Pasquale Stano, Fabio Mavelli, Emergent Properties of Artificial Vesicles,
Chem. Com., accepted (2014) (Review)
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[5E&] UTOREHRI(6 H)DWNT, Frk 25 EEHIZ, & IF #FH9 5 Journal ~DERFFEREILT-.
BLOWEELHE-ST, BE, BEF-BRBERBITHY, BAELGEBICHIUNTEHI . B
ELMEEHTHD=H, BET—2ELTRETS.

Keishi Suga, Seishiro Tanaka, Hiroshi Umakoshi: Liposome Regulate Structure and Function of
Hammerhead Ribozyme, Nucleic Acid Research

Takaaki Ishigami, Keishi Suga, Hiroshi Umakoshi: Chiral Recognition of L-Amino Acid by Liposome
Prepared by L-Phospholipid ~ Designable Surface of Self-Assembly for Asymmetric Recognition ~

Hiroshi Umakoshi, Kazuma Sugita, Takaaki Ishigami, Keishi Suga, Yukihiro Okamoto:
Liposome-Encapsulated Hydrogel and Its Application to Optical Resolution of Amino Acids

Hyesung Cho, Junsoo Kim, Keishi Suga, Jung Won Bang, Hyunchul Park, Moon Seop Hyun, Yongjun
Bae, Laura Ha, Soonmin Seo, Tae Jung Park, Kahp-Yang Suh, Hiroshi Umakoshi, Hosup Jung,
Mansoo Cho: Proficient Synthesis of Lipid Vesicles via Hierarchical Aperture-Embedded Microfluidic
Platforms

Keishi Suga, Tomoya Yokoi, Dai Kondo, Keita Hayashi, Seiichi Morita, Toshinori Shimanouchi, Hiroshi
Umakoshi: Tunable “Hydrated” Surface of Fatty Acid Vesicles Modified with Cationic Surfactant

Fumihiko Iwasaki, Keishi Suga, Hiroshi Umakoshi: Evaluation of Interfacial Reaction at the
Micro-Concentration Phase of Liposome Membrane as a Platform for Conversion
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Takaaki Ishigami, Kazuma Sugita, Hiroshi Umakoshi: Optical Resolution by Liposome Membrane: 20"
Symp. on Molecular Chirality 2013, Kyoto Univ., Kyoto, May 10-11 (2013)

E B B BEEE B X, VRY—LDOERETHYA12I12&% Hammerhead Ribozyme 275U
ICEDEEFIE, BAREFRE 35 Fx, BEMAKXZE, ®=R, 5 A 20-21 H(2013)

HEX RF B, R FEH BN FE BB X, E-BEEEEERICEDC DDS, BXEREFRE 35
&, BfEEXE, RRE, 5 A 20-21 H(2013)

ALk BR BB X, YRV—LBIZLSFEFRHOHEE LVZDIEH, BXREZSE 35 £, RfgA
K, ®HE, 5 A 20-21 B(2013)

VAR £2EH RHF B # FKX B B BB X, AOULOF/REENLEER D FOEEBMED
R, DBRMRER 2013, BAKE, TE, 5 A 24-25 H(2013)
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AL BR, B X, KRETHAVURY—LIEIZKS L-7/EBEORIRMLTRE LS DR
DEERMTEESR 2013, BAKE, FEF, 5 A 24-25 H(2013) [RR4—E 2 E]

—E% EJ: BR ORR B B EM B X, URV-LBEEENIFRTLERVNETI/BEO
DEIE, HERIMRESR 2013, BAKE, FE, 5 A 24-25 B(2013)

B, B FEH B X, BEERREEFHIT S Hammerhead Ribozyme D ERi#A S U E TS
i, HEEEfISES 2013, E$X$. F I, 5 A 24-25 H(2013)

EH EH AL &R B KX UKRY—-LELTHEESNS L-Pro il Michael IR, S EREMTSR
F%2013, BAKZE, FE 5 A 24-25 H(2013)

K HEHF EE E AR BB X, BBV IIVEEZFIRT KL BRSO HE, 2Biis
42013, BAKE, FE, 5 A 24-25 B(2013)

Bl XE, B B BB X, URY—LIEOHK-B/KREZFIALT- Diels-Alder BIRAE {105 75 D il
i, HEEfisEs 2013, BAKZE, FE, 5 A 24-25 H(2013)

iR £F, F B, B X, RETHYIVURY—LBICLS I IUBEKROERRICOHIE, 5
fir&fFx 2013, BAKXZE, T, 5 A 24-25 H(2013)

E A Bl X BE-SFEREABEICETIEIEME LV /FAUBREBOBNT, THRITEFR
2013, BAXZ, F, 5 A 24-25 H(2013)

w BX RHF B, 918 £EH BN FE B X, VE—FO—T1U T REFALERSIILOF/IE
FE%49 % Doxorubicin D A, % 29 B|HA DDS Fe2MiEs, WATILY, T4, 7 A 4-5 H(2013)

T B, At FEH, B K, JRY—LIEIZ&LS Hammerhead Ribozyme D EFEH & UE M4 H1H
F15EBAARNAZEES, BREE - BRIt 54—, BiE, 7 A 24-26 B(2013) [{BHFHEE)

Takaaki Ishigami, Kazuma Sugita, Keishi Suga, Hiroshi Umakoshi: Chiral Recognition of Amino Acids
by "Polymer Membrane" Immobilizing "Liposome Membrane". The 8th International Conference on
Aseanian Membrane Society, July 16th-19th, Xi'an, China (2013)
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Keishi Suga, Hiroshi Umakoshi: How to Design a Self-Assembled Surface for Recognitive Separation
Using "Polymer Membrane" Immobilizing "Liposome Membrane". The 8th International Conference on
Aseanian Membrane Society, July 16th-19th, Xi'an, China (2013) [Invited Lecture]

Hiroshi Umakoshi: Bio-Inspired Chemical Engineering Based on Membranome. Next Symposium
"Membranome" for "Bio-Inspired Chemical Engineering", September 13th, Osaka, Japan (2013)
[Keynote Lecture]

Takaaki Ishigami, Hiroshi Umakoshi: Use Liposome Membrane as a Platform of Asymmetric
Recognition and Conversion. Next Symposium "Membranome" for "Bio-Inspired Chemical
Engineering", September 13th, Osaka, Japan (2013)

Keishi Suga, Hiroshi Umakoshi: Design of Nanosized Domain on Liposome Membrane for Recognition
and Functionalization of Biomolecules. Next Symposium "Membranome" for "Bio-Inspired Chemical
Engineering", September 13th, Osaka, Japan (2013) [Keynote Lecture]

Kazuma Sugita, Takaaki Ishigami, Tatsuya Bando, Keishi Suga, Hiroshi Umakoshi: Characterization of
Liposome Membrane Immobilized in Hydrogel and Its Application to Optical Resolution of Amino Acids
(Short Oral Presentation). Next Symposium "Membranome" for "Bio-Inspired Chemical Engineering",
September 13th, Osaka, Japan (2013)

Fumihiko Iwasaki, Keishi Suga, Hiroshi Umakoshi: Adsorptive Behavior of Substrates and Regulation of
Cycloaddition by Using Cationic Liposome (Short Oral Presentation). Next Symposium "Membranome"
for "Bio-Inspired Chemical Engineering", September 13th, Osaka, Japan (2013)

Takaaki Ishigami, Hiroshi Umakoshi: Analysis of Chiral Recognition Induced by Liposome Membrane;
Effects of Surface Polarity at Initial Adsorption Step. Next Symposium "Membranome" for "Bio-Inspired
Chemical Engineering", September 13th, Osaka, Japan (2013) Student Poster Award!!

Masanori Hirose, Takaaki Ishigami, Hiroshi Umakoshi: L-Proline-Catalyzed Michael Addition on
Liposome Membranes in Water. Next Symposium "Membranome" for "Bio-Inspired Chemical
Engineering", September 13th, Osaka, Japan (2013)
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Yoshinori Kaneko, Takaaki Ishigami, Keishi Suga, Hiroshi Umakoshi: Liposome-Induced Homochiral
Polymerization of Amino Acids in Aqueous Media. Next Symposium "Membranome" for "Bio-Inspired
Chemical Engineering", September 13th, Osaka, Japan (2013)

Kazuma Sugita, Takaaki Ishigami, Tatsuya Bando, Keishi Suga, Hiroshi Umakoshil Characterization of
Liposome Membrane Immobilized in Hydrogel and Its Application to Optical Resolution of Amino Acids.
Next Symposium "Membranome" for "Bio-Inspired Chemical Engineering", September 13th, Osaka,
Japan (2013) [Poster Award]

Fumihiko Iwasaki, Keishi Suga, Hiroshi Umakoshi: Adsorptive Behavior of Substrates and Regulation of
Cycloaddition by Using Cationic Liposome. Next Symposium "Membranome" for "Bio-Inspired
Chemical Engineering", September 13th, Osaka, Japan (2013)

Junpei Chinkzaka, Keishi Suga, Hiroshi Umakoshi: Control of Consecutive Reactions of TCA
cycle-Related Enzymes on Liposome Membrane. Next Symposium "Membranome" for "Bio-Inspired
Chemical Engineering", September 13th, Osaka, Japan (2013) [Poster Award]

Takushi Hinoyama, Keishi Suga, Hiroshi Umakoshi: Study on J-Aggregates of Porphyrin on Liposome
Membrane toward Bio-Inspired Photoreduction System. Next Symposium "Membranome" for
"Bio-Inspired Chemical Engineering", September 13th, Osaka, Japan (2013)

Madoka Kiriishi, Tsuyoshi Tatsui, Keita Hayashi, Hiroshi Umakoshil Analysis of Transport of Drug
Molecules across the Nano Membrane Interface of Vesicles and Its Application. Next Symposium
"Membranome" for "Bio-Inspired Chemical Engineering", September 13th, Osaka, Japan (2013)

Yuki Takaya, Toshinori Shimanouchi, Keishi Suga, Hiroshi Umakoshi: Estimation of Phase Separation
of Heterogeneous Giant Vesicles by Using Microscopic Raman Analysis. Next Symposium
"Membranome" for "Bio-Inspired Chemical Engineering", September 13th, Osaka, Japan (2013)

Momoko Kota, Keishi Suga, Hiroshi Umakoshi: Thermodynamic Properties of DOPC/DPPC Liposomes:
Phase Separation Analysis Based on DSC. Next Symposium "Membranome" for "Bio-Inspired
Chemical Engineering", September 13th, Osaka, Japan (2013)

Keishi Suga, Seishiro Tanaka, Hiroshi Umakoshi: Liposome Membranes Enhance Self-Cleavage of
Hammerhead Ribozyme in the Absence of Magnesium (II). Next Symposium "Membranome" for
"Bio-Inspired Chemical Engineering", September 13th, Osaka, Japan (2013)

Tomohiro Yoshida, Keishi Suga, Haruyuki Ishii, Hiroshi Umakoshi: Preparation of Au Nano
Particle-Hybridized Liposomes towards Sensitive Analysis of Lipid Membrane Surface by SERS. Next
Symposium "Membranome" for "Bio-Inspired Chemical Engineering", September 13th, Osaka, Japan
(2013)

T Ef, E#l KX, RNA 9 FRED-ODIVRY—LETH A, LEIZEE 45 RMEKRS, BILX
% LW, 9 B 16~18 H(2013)

A —FE RE E&% AL 8% F B B X, VRKV—LBEIL/NARFOS L QARSI HEEE
5T, {EZITHFRE 45 MMERE, BILKE, FEWl, 9 A 16~18 H(2013)

5L &R B KX, URV—LBEOAREFREICS T2BMNEEFHOKRE, LFEIFRF45EUNEXRE, [
tikZE, @, 9 B 16~18 H(2013) [N\ A L RR4—EZH)]

Ei#f X, Membranome [ZEDEFHNA(ATH/00—, LRI ELE 45 RMERS, BILKE, @
i, 9 B 16~18 H(2013) [{B1FEH]

BiR £F, Ef KX, RETHAVURY—LERIZEEV T BREKREEREZROEBRILETRIGCOFE, 1t
S ITHERE 45 EMERE, BILKZE, El, 9 A 16~18 A(2013)

B8 B BN HE B A B X, TH—EBEXRIVIILOESBESOELSUVICTION R
ROEEHE, LZEIZERE 45 EAMFKRE, BILKE, B, 9 A 16~18 BH(2013)

HiE XE B EM Bl XK RETHAUVURY—LICKBRIEEBEDOREEZNITES RISHIHE, 1t
S2T2RE 45 AMEXRE, BILKE, EL, 9 A 16~18 B(2013)

gk K EH B8 B ER BB X, BREBAVIILRICEIMKIBRIEDRENR, LE2IFS
% 45 BIMEXRS, FILKZE, @, 9 A 16~18 H(2013)
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E# T8 AL % B# X, L-Pro filllf Michael (TMRIGICTRIFTIRY—LEXEDE, LFIF
25 45 AIMFEKRE, BILKZ, El, 9 A 16~18 B(2013)

E B, B BFEH B K, URY—LEICES—AHE RNA S FOKBELLGSVICEHDUMEED
FE, ET7TENMABEEEIURDOL, BEEXE, B, 9 A 27~29 H(2013)

Bt &R BB X, VRV-LROBCHEBILBENL=5T LD-7I/EOXZILERHE, 8 7 BT
BELPI VRO L, BEBRE, B, 9 A 27~29 H(2013)

Hiroshi Umakoshi, Keishi Suga: Use Vesicle Membrane As a Designable Platform for Molecular
Recognition ~ Toward Creation of Bio-Inspired Chemical Engineering Based On Membranome ~.
2013 AIChE Annual Meeting, November 3rd-8th, San Francisco, U.S.A. (2013) [Invited Lecture]

Takaaki Ishigami, Kazuma Sugita, Hiroshi Umakoshi: Asymmetric Recognition of L-/D-Amino Acid By
Liposome Membrane. 2013 AIChE Annual Meeting, November 3rd-8th, San Francisco, U.S.A. (2013)

Keishi Suga, Seishiro Tanaka, Hiroshi Umakoshi: Liposome Membranes Enhance Self-Cleavage of
Hammerhead Ribozyme with and without Magnesium (II). The 40th International Symposium on
Nucleic Acids Chemistry (ISNAC2013), November 13th-15th, Yokohama, Japan (2013)

Hiroshi Umakoshi, Takaaki Ishigami: Optical Resolution of Racemic Compounds by W/O/W Emulsion
with Nano-Hydrophobic Interface (Liposome). 20th Regional Symposium on Chemical Engineering
(RSCE2013), November 12th-13th, Bohol, Philippines (2013) [Selected Presentation]

B A EAF BE A% K BB X, BB VIILVBEOREBTETOA, B URU 42013,
REMRILER X%, =E, 11 A 7~8 H(2013)

At &R B8 X, VRV—LEO7I/BAFRHICRIFTERBHEOMEN, B RO L2013,
REFIIER K, WA, 11 B 7~8 H(2013) [RRE—EZE]

B OEM E# K, URV—LBEREIZEITEFT/FACOREFEHBLZELUICFONA, F 32 BEiEEH#HH
MR ETWEXE, A, 11 A 22~23 H(2013)

i XE, B B, BB X, EEFRVRY—LBERAEICETIEEDSFO N ERHFELESTICEREMM
RGO, 5% 32 @FEHE RS, REGEXE, BH, 11 A 22~23 H(2013)

E A, B X, BEESEOI/OFET FAUICEILKSFRE- ZRRICOHE, LFIFRE
T9ER, FEXP, IXE, 2014 £ 3 A 18-20 A

AL &R, #A —8, E Hf, AKX 1745, B KX, FTIL0BEENETSIRY—LEEBN\(FAS
JVIERORL, t2IREETIFEER, KEKXE, IKE 2014 £ 3 A 18-20 B [RR4—E(BE)]

B K, & B, AKX 175, B X, BEWBROBCESEDHZERISFILMBOFSR, LZ2IF
RETIFR, KBEXP, IXE, 2014 £3 A 18-20 H

AL BR, B B, AR 75, B X, VRV—LBEOTRFREECSTHMNEFIOI/OHED R
&, 1|S—"T‘fI—"T‘f’% 9=, IREXZE, IKE, 2014 43 A 18-20 B

E# F#, At B8, § Ef, AKX 7L, B8 X, L-ProZEH#MMIELT )Ry —LERAIIZHITS
AEEH, ER2IFERFETIFEER, KREKXSE, IKE, 2014 £ 3 A 18-20 A

B XE, B M, BX 7L, B X, URY—LBEREZM51ELTERT A3V HEMBERG
D MEFE, IEFTERFET7IFER, FEXRE, IKE, 2014 £3 A 18-20 H

£F S8, B EM, AKX 75, B K VRYV—LBREZTYIL—rTE7I/BOREXFSILE
&, EEIXLETIFELR, KEKXE, K&, 201453 H 18-20 H

.—,e‘ EiE, B B BN FE BX 75 B X, VUIEE 2 #FEOF/HIBEEHICESC AR
DOREHE, LRI RLET7IFS, IFEXE, KR, 2014 & 3 A 18-20 B[/RRA—E (HAIE)]

PR £EH, K BKX, B B, @K 175, B X, Smart 554 ERT 55RGDDSBIADRE, 1t
PIRSETIESR, FEXE, KE, 2014 £ 3 A 18-20 H

EHH ¥, B AR, B X, BEBEXREBEOSREZTOLODOE T /RFIEHIRY—LDOFR
£16 ELET “AﬁiﬁﬁA KIRAFIIKRZE, KPR, 2014 &£ 3 A 1 H [BEFESH)
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Ei#f X, B AR, NEXT N\(AT9/00—0FHk, KIRKE E/RK 25 £ENVELSE, 5 A 2 H(2013)
[(BmF:52 8] (—H% KEE, SR4E, F24E) X 30 0FEEX4E
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E# X, B Ef, AKX 75, NEXTN\AAT9/85—0BR, KIRKF FR25 FEFEMI L, 11 8
2 H(2013) [BMnF:43 L) (—H%, KFE, SRE, ) X 30 0EEX4H

Ei#f K, Membranome [ZEIKEHFHNAFTH/00—, BREBAERKEIIEITOIS L FIRST DR
D) LI 2R ARC2030 FINDUFYF, 2 A28 H~3 A 18 (2014) [RR2—%ihE #1304, &
#smnE #1500 4] (—HERIT)

EMRAIT 5634
—fT &34
& B X BA 705§ B8 BREGN EMRBLETHBo-nspired LETH)TL—7, 2T
Sta £, 78(1), 65 (2014)
B X & Em Bt % B —F BX 175 Membranome: BE2#BLELZMFIELTERT
BILFEIE, KRKFEEEBEE 2L, 161, 1-4 (2014)
T HEM X 175, B KX URY—LBENRFOFIILORABEER, D% &XEE: “SILTo/00
—N\URTyd” (NTS HhR, EIRIS) (2014)
B X, B B, AL &%, BF 75, BCHEBILREEBLTISBEN, HHRTR & 198
B DY—RESIo AFMDOERL), (b I %4, FRIG) (2014)
FEEBAEE (BGFEH) 50 #%
H R - B SR
o (HFEH) &t0#
ito#
WebR— s B p R = o
KIRKZE - k- RIERARFRZIETOTSL
(URL) . -
http://www.osaka-u.ac.jp/ja/research/program_next
RERRZREHERAR IO /M EE - mbelh- RERARFARIZIEITOI A
http://www.Iserp.osaka-u.ac.jp/index_jisedai.html
LZIOO I NOBBR—LR—CDAH
http://www.membranome.jp/GR066/
REEBRBEHARZE (Bio-Inspired {LETERRE)DMBHR—LR—D DA
http://www.membranome.jp/B-ICE/
Membranome Srts/Membrane Stress Biotechnology FIE &hR—LR—
http://www.membranome.jp
FIRST L URU D L TR AR 2030 FIANDLFIAR—LR—D (BFE. JoI81N)
http://www.first2030.jp/
EREDH | oo s rmom e s . e . e i
B8 . 4 g 9 53 RERICT, AR ITOD IO TION) —FEBEH G- #EHICT I —FEBHEIToTNS
Zgﬁé@;fﬂ" t=8, BIE 30~40 ZDBMAEH1=. Ffz, FIRST L LRSS A(RBERHAZLTFI)EHFHTIM

—FERBELEML. ThDIFEETE EFSHESMOTOEEICEERATERRKIETIHIZED
- [EEEBR TSN OIMFIBE - B RIEREIZ, [9FDF—LT—210ne for All, All for One (—
ANFED=HIZ, BIEBFDO=OIZ)IICBZ#Z T, Membranome DEAMEB 5L, £, TURY—
LEEBNAFOSILJOTYRY—LBEEPELRBEES1—ILIZRET, LEIEADER, H50(E E
BREBLLTOIRA~NDREZHRAL::. —RSMEN L, EFREBEGIBVROEMERT, TRHE
IE, OREFEEBECT, BRERRBENMTAT . T, IEE Web R—JEMGEMICEHL, BENIC—RE
RIEMFEETHAGIZEZT -

#00 — M
HEEH
o
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Ot RRARBE S UCENNOFRBEIEEEBIELT, BRI RIS LEERELI(KRAS).
NEXT Symposium on "Membranome" for "Bio-Inspired Chemical Engineering",
September 13th, Osaka, Japan (2013)

4. ZTOMYFELER

Bio-Inspired {EZ2TEMEE (2012 F 4 ARR)FRBICLT, TP H/MERUMNICHEL T OO REBEFREX
DO%H5. Fk 25 EEFIEIE, B KEB)BLUE EREIZ)D 2 EOREYIEHRLICHETOD IR EHEEL, FRKR 25
£10 Arbl, BHEBERZ-IEMERFIRST NETOP It EREEMEE)LY, BA 7L ENEEHEMELTEELE.
RATATNAREE DB REM AN E 2T REEFHLETORDEIRIZFEETEODRMAHELNYDDHS.
2013 F 4 BIz&Y, AL FRAH JSPS Fellow(DC1)ELTHELREITEZL T, REEHOFRL-IEFRICEBL, S5I21%, 2014
£ 3 RICEE XENMELREZEMRETOL, BHERCERL:. BLERICERFLETIREFZELEMLTNS. 0
AAZHATHIEEGCAMODER -EHMN NEXT TRISLTRAFARERHELTHEY, 4ZT0ISLOEETHD
Membranome (2B 2 EZE RV T—IBILFTL TS,
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GRO66|

[ FBXORBZ—BIARShTFT |

1. BIREDZERR (BED (B[
QBL 24848 @y = A mv_ |BERIZEE (FII
DxHnesE |aiEgen |DERFER QED-0— lryy =
= =R Q) KRZHEE |-
28D )
BEERE 121,000,000| 100,000,000 21,000,000 0 0
HERE 36,300,000 30,000,000 6,300,000 0 0
At 157,300,000| 130,000,000 27,300,000 0 0
2. BEFEQIRZIKR (B[
QU%REER _ L
OfiERER |QunaES RABSE |2 tOY Iguyepy (9000 lugesgs
1—%15 AE%:E (*u = @)éﬂ/‘ﬁzg 4= éuz(ﬁfg*gl. o
TaH PHER l*ljm.\élﬁ Ag_l_”l)\ 1T§'E. z—gE ﬁ'E.
<) AR 1T 1=
BEERE 4,634,464 21,000,000 0 25,634,464 25,634,464 0
MERE 18,463,741 6,300,000 0 24,763,741 24,763,741 0
&5t 23,098,205 27,300,000 0 50,398,205 50,398,205 0 0
LREEOHITERNR (B )
&% &=
maE 17,481,350 |[/NEUEBSEIDE . T ILFFro Il daes
RE 2,597,700 IR RERRRE (A HEXRE. LK) F
HE- NGEE 3923327 [ EEEAHE
ZDith 1,632,087 |[A—TUSRFBAE . FESSMEHEES
HiEZEEL 25,634,464
MEEEH 24,763,741
&5t 50,398,205
4. LEFEEOFEEAYROSXIFTHEELLIFIKXDOMENSOFAULEDED)
Wa L i e TR LSt HE =1 &% A SR B P 2T A
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