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BHHT RN U, ARRERIZLY, T A X510 %h
BENZH) < T2 OITE /LG G RO —im A B BN LT,

P& SIL, CRISPR BT KX 7 L7 —E T D Cas9 73 _HH
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- [EBRA5 IBBI2016 (2 3 45N (BRI - A4 v 7 A7 40— ROZZ@E, BY4E1HE) 1,280,783 1
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<N - B> FHERFIESAT - ISR DT OITLEE

- FHERF GRS A CIREELATIEE 8 /@M 35,729,349 11

- FHERFFCRRE A TSR E - WilEB 6 42 EM 7,418,697 M

<D >

- BEEMEBRE ] 25t 1,136,160 1 BEAAEER OB NGO 7= DIz

s P ZT LY =R 926,640 [ RIS FRRCRORRIE & XA F X 7 ADFRINIC SR
« WFZERREAE AR 853,740 3 BFZEAES(E D= DIZ 3

- WFFEESEEERIRI 850,824 [ AIFFERRI-IE D= DIC LB

[Pk 20 4]
<> ETFER HEFERFZE, SRR K OSGRR D 7 OI
- EFNRERE (7 4URE, JRES: 7 AU - RAVM) 2574365 M
« [EEILERFIE D 1= O DINE AFFEEFEA~NRE (v R - 3H1[E ] - FA Y L0 6 L4~ @ « H41E1HE)
2,221,927 M
< FEIECE S BIABHT AR A G HE AREEALEET)
SNENGHIEEHA~ORE (T AV LD 24, wE - A FRUA 14, §H44) 2218682 11
< FEIECR 5 BIABHT VAR A G HE AREEALEET)
AARNTHMZEE « SRR « FEEEA o — « WFSEIH 8 268 1,608,321 1)
- [EFIEFIITED T2 D DWRSNRERE G 4 IRE, JREL : 7 AV D - @E - A%V 7) 1,156,100 1
<N - B>
- FHEIFICE AR TR R 8 4JEH 37,154,670 H
- FHERFFCRRE A TSR E - filEB 7 42 EM 8,841,614 M
<Z DAt >
- WFSCHEFREEESFIEE 2,464,000 [
- SEIRES S RIABRS AR Y A (EHEEFUET) 2578 1,424,280 [
- BREMEBRE ] 6 Rt 1368414 1 BEAERROAIMNEHOT-DIZME

(3) HAFEE (PRl 2 94FED) DWFFEE ORI L 24T > T3 e b D35 51E. TOWEEZ TR LT 7ZE0y,

AO3 FHE : SEBRITHEA L QU XM SRR TS E AN OSIRVE U 7o, MIEEOERE - JHEERME L 700 |
SETHA 6 o HIER LT-, Z 078, ¥ihE 4,000,000 M. #E 1,000,000 FHOEEF 5,000,000 200 Bk L7,
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9. HEFHSBHRUREFHSBAOEHE (1 X—UR)
FRSERAIROBIGERRRAS, SR BB 5.2 A 2730 MROBBINT S EITOW TR L T 280y,

YRR OO TR 7B 21X U, WERACBRES 28 - 31RRKY: - AR « EREEZR ETRD
MR ORI R E < 'k LT,

ENIZBW T, BAREZENFET—~ & LT MR
DI=OOIyTREE] ZHD BT, HEROAEITA D5k T
Dla) b« BEAL OB TR < AR AU TS, AREiR DT E
A= I OFEMT —~ DT L7 ) B EFERERD
e 4 F o TIERRP R —~ T AR T T AR T
HUL7R B BT L. 2B OIS L7 v 77 A%k
(BN, AAEB S TR, SR 26 42~29 4RO 4
RN DT> TREEIR A L =3 — A =L LT
ROT LEARE L . AR TR OISR ERET D L &
BT, ZOHULVEEEIC W CER LT, $7-. BAEA
BRVERFRIZBO T, P29 FIZ Y —7 v a v T a Bl WALEY—2r g v VRS FOMREAH]
L. AR EfBlt e % SRR 1T o7 &6 CEEFE VARG 2PN | il SR
7. BAIRES, B TR BICB T LRI LRy TRZTIR9 T4 R)

T LBIREEATVO, Bk & 72 BfR T 2 0B OENFR OTFEHRIZ K
ELFE L

FERSANCIE, 27 4R 12 AICT A U B EREAT A 12RO TERAEERM b F25%  (Pacifichem2015) 235 X
N8, AFESROFHEEEEN 5 SOV VR T haeA—HF A XA Liz, THHDY R A TiE, ARERO F0
WFFEARE Cdo DRI D F2hRds LOBRIIE, A0 FROs & XA F I 7 A, LFF— & o7 Eofk
FlIH, AEEA A= U BT ARZER MR O T v T 4 T AR EAERB X O T AX —H A
T2 T RO FEOMERIZ OV T, REE O & Flaai 0 AT 72, A /3= 33 CIERRIIC
FVOEHI A ST CUWNEDs, FIUHRY MLE—IZ L
TeEhE A 292 & T B LVl A AR A TR , T
DEDDIET D T LN TE 7o, AEIRORRFEIEA 2015 157 R 3 -

R A= T BN SRIIIBEScCgl 201> 2017 (ESI AR BRI A
{52558 Physical Chemistry Chemical Physics £

RIS F N B NBEIIWIRE > TN D, ARFEEIZ LD 1F
N ERBIICTH TR EVNERH BEZFIH LT
IV OBERE A FEEL L QUL D HEHE S TR &4 TR FRIIC
fEI L. EAUTIEDWTH LU EREZ AR 5. il
VNVEETRIFZE O A RS A3 2 T E T,

(505215 BFFE CHEE SUT-Bi & S50
FRIRZEC K> TERDIIHRERL, B O HTEER, B2 OGN LT O AR
H7263, BRI ARSI LI Ry X7y 2 b—3ia v OFEL, Z o0 BEA RGO TRIRZ
EMED L0 BUVEHI A FTREIC T 5, A02 FEHAN L LT- Lt 72 — D4y 2Rk i7" F R720 o Falaka 325,
LS5 E WO EIRIE, ABEDGER 7 ) —= 2 ZITHiT- 72 aTReE 23 < SO TH D, A03 FEASBHZE LRt~
=70, TORBIGEREE W TZOE AR CE 5, £7- A03 HH AR L7 YE5R8) K ik
B 2R B IMRESRER R T S A &m0 Y —L & L THFREICIER 28D TV HIED, SEERED Cs ik %
VR B IR AR 2 [N A7 7B & U TR S A RTREMED B D,

PLED X H1T, ARBESI S35 E & 2 ORIERHITI R & A MR & A 237 R a7z b LTz,
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10. WAREIEIZBE L-EFHREOKEDORER (1 X—ILR)
MR COETFHIEE BRROBGIK OB LT TS (%) ONFEHE THROBIMFZFDE L T 7ZE0,
KMPFEREGE - WIFE A - e - e & L CBl LI TR 2R L7,

AFESE CIIAFFEOHEE & [RIRF IR R OIFFE A 32 DB FO N BRIZRNC I Ad, LT OIEEN A1 T572,
(1) BFAREDBINRE : TOEOREROBT: « HAliD 72 OITITERRAZ2ER 4 b o 7ok A S 8 F4F
WEEBRT D EDWHETH D, & 2T ARTHIHEEIFIEBHIE O WL D HAEIERE & T DB -
EFHIIEE OWIMIFFESBINTE] 29T LT, ZOXBEEICITEIE L HEEZ 550 | RIEEIIORAIC X
S TIREBEZIE LTz, IREDERIIERFRF~OHEET T ZORITaBOMEE47R L, &3
T RERAEAT O 72 EFEMN A S A SR < HESE LT, SR AT T
FAFEF TR = 2 — A L X — I TNREOREEAT O = & 2 FRGHT
Too WK 27 FEEEICRIRR SAV R TEGEEISEREE] OfEZ, i
ORI CIETTITER 25 A DAEBRIT TIITL QW=D TH D, [FHEE
TEBSHRIORERI TN ZMke L, B Fes Ok, Lt
B, B OMgNREL SR Lz, EOREE, 5o 5 FofIcE
54 4 CREFRHAE 32, EEEWITEE 16, Bhg6) #iE, HE, > R, 4
—AR7UT, ma—V—=F U R AFVR, TIUA FTH X
NX— KAV, Fxa, A2 TRAVDERE, 7L F L7
SRS ENCIRE LT, Z OIEEBN ORI = = — A L & — 5 X
NI THIE OIEETEE & LT2EN D38 DS VS Z &N T
Do HTWIEE L. EESHHEICEE LT EZoMEsEGRL, £
DEIRAZREAT I D, TLARICEZ D LT TEY, Zhidk
ROFRELEZEZDHTHAS,

(2) BEFI7—0 23y TORME : AFECIIREDORSEDEFTERET 9 72012 10~30 ABHEO T —2 >3 >
TOBMEEAT TN, DD HLOMAE 1| [BEHTHIEE DM - EETOETIV—r a7 L, HFEE
DRV R AT, RS L7560 Lo TEWCHIRERE 54558 LT,

(3) VZTHMREEN TS VY THIE L5t
o M TETHLIAMAT UART T A E2RATE
IR B 72 EE TS D S
g% Z & 2R <AR L, FBICRA & —5RK %
179 £l T=, FRIH Y A Te>TAEY
DT TIT O BRAIESFR B O UIRITRA X —
HEIHZRE L, WRETY=T - FEOF
BERTT T idgme T2 5K 9L
Too TIVEFATT DT ORI DTS
SINOT=DDNRE R U=,

ZIHDITRIZ K o TAFFIHEEAIED 54 %5 12 [a]Y—2 3 = 7 International Workshop "Theory,
AT EEIIRE Sl L, Zhud, BAR Measurement and Creation of Porphyrinoid Compounds as
bR, RIS E AR &35 Soft Molecular Systems", (/& - FTEHIFZTEEE.

130 h& 8 2 2 B O ERR G 73 41T LT OEH, k27410 A1 H)
SEEDBER, W, BT LI HAE - ik LT
Z EITIRICERIN TN D,

&+ 2 FAEOUFFNRIE, Advanced

Matrials & Nanotechnology - 7
(Za—U—=F U R RV,

k27 42 A 7 BH-13 H)
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1. ¥HEVFHBEC & S8 (2 X—2LIR)
MSHEBERTANE |2 32 2 R A O SRR O3 27l = A o b ARl LT EE 0y,

(1) FHEAH

RFEPRCENGHZE R 3 4, EEHER 4 40 D7 251/ N—T"23%E L, Z OFHI 7 /V—7 DS E A O
RFZEICBE L C R eBhii 2 & & O - MliRotE S 21T o 7o, MIEHEA T/ v —13, a2 TR ikt
ZHRE L, W aHET 2720 OSRER 21T -7, LUTNICEWNFHEE R & ERSSHEZ RO = A > &FE T,
(2) ENFHMBEREICKH5HEI A > b~
eIl 1B= (BRFIERTRE - 2 FRISEHZRAT - REHR. X - 2ERR. EERIIARER - HE5R)

RN LV DEN N TREEOIIT R LT D, HFRFEIIFER A (Eo T BKZEE L2, BIX, iz By
D O LT fE R, SFIENTNEIATL, BENIENTWS, ZOFFMERI IO AZ TSI E TTN
HETHRALTND, FBHIEE LTH L-UL@ENTH A D08, I CIIcE AW EmiisE 2 %< 34T
TV RIEELSFHICE 5, 2 95Tl fIADHT- 20 AR EZAED Z LIXE BV, ZiUTRy hU—
7 TCORD T IN=F X Vi) (SES, @m<EHM L2V, 0 FREFEE WD A A=V E G RCRONIGEE 2
TE RGO EICE DD 2 & TRIBAICEZ TV TWA LS, [FHoE] LW A ES Z L S EHES
0, FRLLEZFREZIRT TS, L) W THmEmSFHEL TWD, 7T Y —F T—RD N3 FOF 50
X LHREATE OO TR S 7 Z LITRHICE 5, DT 7 W) —FRERAMICH TE 22 &%, i~
DA XT e L TEHEETHD, MHMTEDELRISED A HE0Z 5 & LT TR TiEEid—icmiy Th b
MORLFT LA "RBD, bHAAREL. BB TEVAIIE ) ETHHE D, —a—ALX¥—HLETHRE
VY, ZOHT, ZOREEZR LIZIETE R ole, WO SESHIZHTHY . ARICHTEZEEEL LTI OfE
DAHEHMEA EEANTT LD ThH D, BHFERA~DEH Lo T0D, U —F—0pER LI O ITHE
ZRE LTV, ARYIZE LS,

AE B (BAREHTEIE - 5 FRERRT - BIiTR - 2E5R. 82X - 2EHR. LUK - £E80%)

WL ITIRFR O TII <, FEXRABIAT) ZEMNRV, ZOHRIZFRNIEL S35 2 L3RI, 20
TERITZ DZEZ DR DD, 3 TREEE WS BROEEHATIRET 2080372V, ZOHMENIHRA A A= 7 A =
VAL RA R ISFORBERETH Y, ATV Pz MpFalED R, EmElE IERAC TR S
LTV B ETHA D, HEIFZEOH, BERITAL TR & 5 2320,

B FA BHERFRFEEMER - Zu2. BE, EBlRE)

Z DFEROWIEAEE TG F ORI - BRI\, OEKE B> Tnd, ZiUTE THRUVET, FHE
ZHI T2 0> TV D HONR A L /3—Th 5 Z LITHEEHDL L, H23RIHREH S BFEEI > T Th
59, PRETDU—7 > a3 v FIIRFBAENEL R E ST L3ia T D RVEE TH D, BHENLERBHTERY,
D5 XA L QD ATHEIARA » MRS 2 TR Y RN E3 > TD, BHORR D75 )
INZENEEH LAV, 1T ATIETE RWSE 258 Ld > THT- 2Rk L QO D O Tth 5, &
USRS EIAN LYV THITN D, BARD B OFSTRED RS TWODBIE, Z ORI A ARDTR 2R L TED |
B I TE %, B2 TIITE RS2 b DN T L—0 Z—ZORNBST-HIREEH ) . FnaWrd
LONE, ZOFEER D TIEOMAGDOETT LA 7 LIcZ & &M L TRV,

(3) EEHBZREIZK SEHED A > b (Intemtional Advisory Board, IAB DERI&EHEEA > D#)
FEBK4% (FIE) M. Sheves (Professor, Weizmann Institute of Science, Israel), J. E. Straub (Professor, Boston University,
USA), S. R. Meech (Professor, University of East Anglia, UK), P. M. Champion (Professor, Northeastern University, USA)

All TAB members participated in the associated international symposium held on June 26-28 and were greatly impressed by the
productivity and scope of the research presented, as well as by the full range of scientific work, collaboration, and outreach
conducted during the project.

The number of papers published by the SMS group in high-impact journals was truly impressive, with approximately 115

papers appearing in journals having an impact factor of ~10 or higher. Nearly 700 papers have been published in total, and over
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350 invited talks at international meetings were delivered by members of the collaboration. The group also organized five major
9ternational symposia and is in the process of editing a special issue for the prestigious international journal Physical Chemistry
Chemical Physics (PCCP), published by the Royal Society of Chemistry (RSC), entitled “Complex Molecular Systems:
Supramolecules, Biomolecules and Interfaces.”
Importantly, this KAKENHI grant has “seeded”” 145 new collaborations, resulting in numerous joint publications. The IAB also
noted a particularly strong record of prizes awarded to both the leaders and the participants within this research collaboration.
In the following, we outline specific new scientific directions that have been pioneered and highlight some of the new scientific
concepts that have evolved as a direct result of this project.
2 COERFHNZEEIL 6 H 26 H-28 HQOIATONIZERET AR T MBI L, FER SNIAMIEOTEFR S & &
a—7 WNZZEOWIEDIRSY . HFEE, 70~ —FITml <& a7,
Z ORI NA A 2737 BV =T UTHIR SIS OEITE & LSHIRIITH D | 115 MOGSAA 737
N7 7 7 2 —10 DL EOMES SR S 1T D, A 700 ol < (2 BV | [ERESEET 350 UL LR A
LTCW% (i B3 C 2017 456 ARERO B D), DI NA—AX S HFOFERERESH#E FH L. E7mE T
{b57255E Phys. Chem. Chem. Phys\ZFEE 52 HRL L5 & LCWD (7 : 2018 4= 1 A 30 HHIR),
HEpZ LT, ZORHFEIICIL 145 OFT- 7oL mIEORE L 72 0 2 < OHEFCEEIR L TV D, AZESIT
ZOFEFRFFEC £ 0 D U —H — RO TH L OB EZZE L TN AHZ bR L,
T, Zo7vy=y MMEY LIS 2ebige D i & FiTe ez~ %,
New Concepts and Qutstanding Achievements (FTilk= &8 L1=pcE)
1) Structural and Dynamic Encapsulation:  (Eh)21%)
2) Dual Ensemble Protein Folding: (2 YotaO AR T & 5 2 JRABI & o /"7 T VE A~ CORGIE AL —E)
3) Functional Compactness in Biomolecules and Soft Molecular Crystals: ~ (BRERIFREME)
4) Discovery and Engineering of Cationic Protein Pumps (551 4> 78 o 7" D% R & Allk)
5) Functional Conversion of lon Pumps (¥ /7 B OBEREEAIA, 1T ZAUTAMEZFCH D, #LEFERET 5 THE6E
HRHADIERIRME) 246, )
6) Decoding Molecular Softness (53 F3RakiREIZ 351 T 253 F D H > S DEEE)
7) Innovative Probes of Molecular Interfaces (%315 DA IFHANE)
Conclusions

The research accomplishments resulting from this KAKENHI grant were truly outstanding.  The breadth of topics explored

through the large number of new collaborations greatly exceeded the high expectations of the IAB. The depth of scientific research
and the significant new concepts developed as a result of this project
establish Japan as a world leader in the pioneering area of Soft Molecular
Systems. The IAB commends MEXT for its support of the fundamental
research that has been explored within this project. We enthusiastically

recommend that future extensions of the research developed in this

innovative project be supported.

fEam - AEMIFERIC 10 S SIVEFIERCRI A THEH L TV D,
B2 < OB IRILFEWIFE D RIS F By 7 208 E SITE PaalM.Champion B R
BRI ZE B SO WEIRF 21X 20N Elalo72, A7 a7 ko
DA EHIIEORS L BRI AAZ [Foh s
I3 & SRR O MR U — & — & LT

LHHDThHD, AREBXIZOT 0T 27 N CRR SN
e YR — b LIc 2 &6 LGSR A 2T 5, Fix i
ZOHFH T 0 = 7 N TAENTAIIED S H7e D3R Sk ; ) ' [
5 2 L EWM T B, lohn €. straib pate

Mordechai Sheves Date
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