(" AmFEA BREEFER SNMFTH/ 008 )

NEWS LETTER

Division of Biotechnology, The Chemical Society of Japan

Vol. 23, No. 1 (2019. 08. 01)

‘ %Eﬁ\%‘ ...................................................... 1
Ya B (A BREF)

Y R o P 3
HRER - BERHEZR (LIRS

‘%iﬁ%%z)ﬂij@){ i i R R R 13

O FHze— BINKF)
@ HiE Ot CGRAEKRF)
@ HHHiE= GERTLHEKRT)
N Y =g N S R R R 30
B —F G HEKRT)
CAAVEIRO Jose (JUINKRZ)

‘ 1/7:]\%%5?%%\\ B%gé\%%zpﬁj .................................... 37
PR HRER (JUNRE)

@ A FRHEALF Y VIR T LD TEEPN s eceetettttteiieaann 39

¢ %ﬁ%fﬁ%ﬂ ................................................... 40

M EAEE LINRE)




2
o
\\%
il

*

E¥EF Lo T

T Y —EEETLIRBEOSZEOPITIE, RN Fr—hEOREICEG LI &N
HLHHLZNTHAS, < WVWIHIFE, 2017THFD6 AICHLEELLOT, BHEEHED Z
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WIZ, BERICKNEREEESOD, BOMHE L, HEIXENRY OFEIZ ST T,
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DEFEZEDLZENTEZ, XF v =& > T, ZEFEE VR A~OENEITZ, —
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ﬂd‘l‘lk%ﬁ%ﬁﬁi%ﬁﬂﬁﬁz SO R Rk TR
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A AWK (onic liquid, IL) EIXHEMED T4 &7 =4 bR S5 =R TRIKD
WTHO, K, AEIAEECKH S HE 3 OMHIKE LTHERER SN TW5, IL IR ERMECHER
PR P OAFE TORKICITRVEE 222 End, filllt, &EHE, BRI ka7
S TORARHGEEN TN D, AIFE~DIEH S IL OFA YN HER STV, KT
ELE D Z D 10 2BV TREERIZ R LRk & W2 5, A CiE IL & Fv 7= A3
FETDOWTHERTRENFELAFIT L. ZOFEBOBUK & fFREEIZO W TR T 5,

AFBEL T

BUECIXILIEH IR CIRIKDECTH 5 & £ 1 ARENRIL Of & @2
RSN TVDD, FH—REREN SN BT A T =AY s [C)
ECDDiE 1990 FRICA->THDHT Na Cl 803
o, W< MbEmIRIZET S &BERILY K Cl 772
DOERMBIIFAEL TOeh, BIEOAHE  Cimim Cl 125
TITMNOIRD T F T =4 THERK Camim Cl 87
SNTWD IL 1%, 1992 0 Wilkes & Cemim NO: 55
Zaworoko 2 X % 1-ethyl-3-methyl Comim NOs 38
imidazolium ([Comiml]) HF 4> & %&FE Cemim AlICl4 7
T =A NG DN IR TR Cemim BF. 6
ERDEVOIHENLAZ—RLTND Caomim CFsS0s3 -9
W, RLICAIFY VO LEDTF L L Cemim CF3COz -14
72 IL ORI OWTE D, T =4 Cismim Cl 65

A A E LIZEEE A4 Y [Cimim]: 1-methyl-3-methylimidazolium
VO LNTA L DRFEDPELSLDIEL [Comim]: 1-ethyl-3-methylimidazolium
ALY TR D MINIC & 0 RIRIZZ2 D 7 [Camim]: 1-butyl-3-methylimidazolium

W, EEAFALEAL XY T LICHK

—LEBAD, RN T =AU BN EE VD TR SE T AEAICH D 2 L b5, 200
O4EHEIZIX, 2D X 9 R ESFOMAEETIL K ATRETH D Z &N — ARk S iz
ZEMWL, HTHDZ EICTHEKRTAIWE TH D ARNERME, HEM, SV & OR%E



AL T, R, ERUESE, HhHEEE, REMAA I~ 2O & ORIV EFIZB W T
MAESHD & DITiao7l,

AFTVBREZRALEAIRMAEDIILEY

IL DORIFE S B~ DS T A D BERE > B 36 e 23 IR S 4 S WFFEEIR C &b - 7214, 2007 212
Rogers HIFMELK L L THLNTWDEERD Y RO A VB (7 =4 1331 4 2)
DT =AY — A A eTDHZLICkoT, BKRTHDY RIA v E2ERIRET S Z
LB LT (M1 (A) B, b b EFUC IS IcEmmnA AU 2laE52 818D
BAOETZRAL TS, ZOXDIZEKTH 23 A IL{ET 2 EIL. ZOo5HICK TS
REORFETH S, 2008 FIZ Mizuuchi b IXEEEMMEIEY) TH 5 albendazole, danazol
X LT, 1 (B) T4 IV AhF4y ([Casmim]) & BFsBS LU PFs 7 =4
NCE o THERR SN2 ILIC K 2 /b &2 2720, Z DR TIIREBEBOENIF AU &2
D IL DIEH 2, EYOBMERRE N E VI ZERWE SN TN D, 2O X I ICKRLEREDOA
PRSI RIS 72 R PR M E D ot T 2 8T LW AR ks & LT IL 25T 5 & o il b
BUETITEE RN E LTHREL TV D,
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(o) n=4or6or8 F F
[Lidocaine] [Docusate] [C,mim] [BF,4] [PFe]

1 YOS IR S vz ILBS

AFVBREEFRRALIERET VAN —DIXLED

2010 FIZFHEA X IL ZHWE KT v 77 U NY — 3 27 MTHOWTOWFZE % AT SRS
TRELED, T 977UV =27 A EZEOKRNERE (I - /oA - (3 - BE)
ZHIET 5 Z LItk o T, EOYPROERELRIER OB A B TR CTh 5, Ha Rk

(A) (C)
(o]
HNJt[N\> R i ‘ (1?
N "V°j \\;.g* “{a ettt REE A
HO 3 § R (::& /
(B) : _';'G;‘_ < SN Span-20

I S S
‘NAN"H}_1 +

¢ A IO FoonEL
\_J N N 2 ~ b g i}}l
n=1or2 ocl)l ° ﬂ?%k\ Q o

[C,mim] [(CH;0),PO,] oil ¥y v 1

X2 (A) 737 uob)LofEs, (B) BiKMEIL ofE, (C) ILIO~AZ7ux~v/Li gy
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HKYoORFETHAHLT 7l (K2 i 2 T2 EAD IL ,\@%gﬁ@ri[ﬂ

(A)) FEWIEGZ R HY A VA TV EELD
THDHN, KL OFIEBEIZXT L VARREE [wt%]
TIEREDMEWNZ &G | #REE O [Cimim][(CH30)2POq] > 25
£ O IRTANABFROEERETD (0 11(CH0):PO4] > 15
STHUBEAIE L TR O&KRG (BA3K) [Camim][CHsCOO] 10-12
TRESLTEY, 7y r7rEerz il [Comim][BF.] Insoluble

\ - RS N
JEDDIRNIZRIN ST L8 T U3 [Comim][(CF3802)sN] Insoluble
— Db Nz G
DRAIHNEEN TV D, Foxidk2 [Csmim][PFe] Insoluble
D X 5 NV S/ I % %{ﬁﬁ?ﬁﬁ% fci [C4m1m] [CchH(OH)COO] > 5
IL OWBEATN, A XX VT AT W
ater 005

bbb, U UV PRI E
DT =F bR DHKRME IL 127 &
7 a VNGRS D 2 L &R LTz,
ZOHRTT V7 a BVOEMYER E o ToBUKME IL OfiEE K 2 (B) 27T, BAIC I
HO7T v v eVRAE IL % T Yucatan micropig K& ~D =& MO 21772 > 7223,
FREZHR T DK ONY TREZ AT ARBITBKETSH U | BUKME IL M L2720 Tixr v
I ENEREN~NRBSEDL0IEFRECTCH -T2, 2 TT 7 v VAR IL & SRmiE Al
12X > T BERIUEENRZ S 01l THHA Y 7a LI Y AT U8 (IPM) HIZ, ionic
liquid-in-oil (IL/O) #loO~A 7oz~ g (M2 (C)) 2EkTHI 2R KA, T
70 ENVDREE~DIRBMEE RKIEIZH LS Z &Ik LIz, 20 ILI0 ~A 7 vz~
Ny a A EENRD IL OBRPEFIT/NS WD, AT Z AW 83 ERl <, IL 2K
I E L7z water-inoil l~ A 7oz~ a LV ERIBEOEETHD Z ENbno7zBl &

DICARFIET, 77 v b R USEHEBEE TCHY Y Uv~FEKE LTHHASATH
HANRLEFY—MIHLTOAEDTHLZ EaRELEZLY, LEOXIICTILIO~A 7T
AT aIRE R T vy 7T IR —ICHETH D Z LRSI, ZOMEE IV I IL &
FIR LT3 ORET VAN —IZBET HERNEAIITbND L9127, LN TIE, IL %
IR L72AIBRAFIEIC DWW T, BRI ER & L C ORI, BREMERY O rEb, Eo IL
{EDOWFFEIZ T FE L TR T 5,

Isopropyl myristate (IPM)  0.004

R BB ER] & LT IL OF) A

FERE D DIEARNA~EZET HRET VAN —13 IL 288 LZAIBRICB W TR B EALS
WRPITON TN DL RH TH LD, T THRERIEER & LTIL ZFMT 5 & v WF5ERiT
L B HEINTWD, 2013 450 Dobler & OHFZETiL, #H/KM IL TH 5 [Cemim][Cl]
&L UK IL T©H 5 [Camim][PFel % oil-in-water BlO =~ /Lo g ZENZIRML, T
IVEEW) D B IR FEEIZ DWW TR L 72, & ORER. BUKME IL D J5 23 5 B R IR 20 R 2



AT L aHE LT H, 2015 04 OFE TiE, JIAT /L7 X > (ovalbumin, OVA ;
NFEATET) ZEFETAHIRY LRI EE LEEREY 7 F ORIk L7z, ZofhT
BEFDZ R EORREET U N —HilTTh 5 solid-in-oil (S/0) {biAFIZ, WANAIE LT
[Ciamim][TfoN] (T£2N: bis(trifluoromethyl sulfonylDamide) (K3 (A)) #Mz 5 Z & &2k
Il T 2T SIOAbHATIEZ, OVA 72 EDBIKMES /X7 B % FUmiE Al CHE T 5 2 & TA
Y7ur I Y AF U (IPM) 280 Oil fizF /7 kir e LTaBsEs8iictd s, R
HE{EMEAlE LTy afim v g (= b7 — Xﬁuu% ER-290), v a7 v Ui (=
ZHET7 — X4 Lr195) Wi E WSS ICB L TH, K3 (B) LX)

[Cizmim][TfoNTiZ OVA @ij%&@‘i%l"ﬂj:éﬁ‘é ZEDBHIEMNERoT, SHIZZOIL &
Gl E~ T ADENORE~EA LI 2 A, fichi OVA HilRkOFEARHR L, 1L
I LT25E0, BEEICHAEAEDNERT 2 Z L snTtnsd (K3 (C)) M,

A ;
(A) /§N+‘["]\1 0\\ N /9
S n- -, ~
[C,,mim] [Tf,N]
(B) (C) 10000
*

% *

X 6 " E 1000

< ¥

B 4 15 100

) N >

2 X (@]

% 2 15" 10

= N

’ S/O ER-290 S/O ER-290 S/OL-195 S/OL-195 ! PBS S/0 ER-290 S/O ER-290 S/OL-195 S/O L-195
(IPM) (IPM+IL) (IPM) (IPM+IL) Solution  (IPM)  (IPM#IL)  (IPM)  (IPM+lL)
(D)
N+ W /U\)\/\/\
Ho/\/
[Choline] [Geranate]

B 3 (A) [Ciemim][TEN]OHEE, (B) OVA O iR %
(C) MLHoH OVA fittkopeAM (D) @l -7 T VO 1‘% &2

ZOHGBIZBEWTEHEFER DA /N7 ROEWIFEZ#RE L TWHDDONR, N—r3— FRKED
Mitragotri HDFEIZ NV —TThH D, 51X 2014 FFOHET, v = b=k 7 XY
LI EORFTHIIZHONT, xR IL (W F AL ELTAIF IV TA 4T VE=Y
L, AVl 7= LTTREN, kA4, LAV 7T 0Bre) 2Hn
THRERZEMNEOR EEZRFELTZ, TORE, K3 (D) CRT L Rz eFrIvmhrd
725 IL D@V ERIEE R 2 " 2 2o hE LTnalel, o) 3 IL 2k T 2
NFF L DOHFTHED IR NERBERD ST Th Y BHEIEW, £7T7 0 Bo X 52T 1~
VELAERERTH Y . SRR ERIRER IR 2R T Z E R BTV D, 2016 FITIXZ D
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2V -7 VR EOCIUETEME 2 RN BE A~ O EAER 2wV &V D T ENHE S
NTRHOL 2017 FiZiFa ) T T UBEMNTA AU URFMET VT I R EDE
DFEOZ R TEORET VAN =t S zienl, X512 2018 I IT/ING O HaiE
~ORPEEERNH D Z EDMEIIL, A AV ORAT U ANY —IZRS) LT 5 hel
ZZTal s I3 (D) (RTEICENMLEL  20REMORETHEM ST
Wb, ZOHE, FTVERIEA kST =4 (CO0) OiRREL . r huAbEE
Wiz 1R NVARF T L (COOH) D 2 SOREE L > TNDHZ ERbhoTid, 2014
fE D5 TO Mitragotri H O TIEX, 2 U -7 7 U ERITEILEALE (deep eutectic solvent)
EREA T2l PRICESIEIE TL I L T AR, Eio7 e hBEbD R F—471 &
TR T2 = FRIOMAEER (FITKEFHE) ICXo TREME T LIRIK L e o72b DT
HYMFIILT LA A THDLUEITRD, L L2RA L 2018 O #H 5 Tl Mitragotri
DITFFEOBFTORER, a2 -7 T %z IL LA TR VI ZoikiE,n TREPLY TO
ROGERS AND GURAU: Definitions of ionic liquids and deep eutectic solvents] & L T,
Rogers & Gurau 7>HD 2 U -7 T Vgl IL & OB RN x4 2 BIE O TR ST
WHOT, FREE ETOZ DX 500 & VITRES L BKREY,

B VR R 1 3K ) D v ES AL

IL Z R Lo RIS 7 U N Y — 2 OISR E L TE TV AR, FfaIcIiZ AR~
OFEGEEZBIRL TS Z b, FEFIEVEEENROOND, 22 Tal roFL A v
D X 9 72 R RO L > THEREIN TS IL I RELRFEEEZEDTND, TOHT
H 2005 FICKE LD N =TI ST, BTFAVEAIFV VDL, T=F %27
Jgl Uiz, 72 B IL A SN KREFE R Szl 2o, 2018 FICI3EERERO A
FAHTHDLZaAY U EHMAEL LT al) -T2 BEW ) ERERR S DA NS D IL
DSBS X7z 9l,

| O  R=-_NH NH NH H NH NH
NY + )J\ ~NH2 \( 2 2 N 2 I/z
HO™ >~ - R or or or or or or ...
0 O G,
[Choline] [Gly] [Ala] [lle] [Pro] [Ser] [Leu]

B4 =Yr-738IL0

2018 FFICFR A I 4 lZmREND 2V -7 2 7 B ILICHKREOTN AR TH L /87 U &
Xt (PTX) WM 52 L 28E Lz, 2R TN R BIEVWa ) -7 roIL
DLW PTX OWfMEZ R Ls, 08T 5 Hela filia~D#ME% in vitro THF
fliL7=& 2 A, ILICX» Tk a7z PTX 1%, BEfED PTX ORI TéH 5 cremophor
EL (CrEL) &) RmiEAZFfA Lz ikt MEoHEEEZ R L7z (K5 (A), — /i Th



Rl Cd 5 THP-1 Mzt L CTix CD80 X° CD54 72 £ ORIEMES T- DR BRI & H
2NV, CrEL O THBEICR>TWD, 757 4 7% —oRWERAMER S N
D e IR o kS AHENTHEN A~ T A& WS in vivo OFFTTCH REIEED
RN SR B16F10 A 7/ —~ 29 5 IL # AW 7=3546 O PTX OFUEEN R X, BE
70 CrEL ZHWEGAELEFRLLTHLN (K5 (B))., ®EICET D MEOEELICE
K3 % i OREHREEE S (SC5B-9) 0, MivMiRIZBITH7 LAX—KInDIEFE L 725
2B I OWEN CrEL LB LT, IL A2 AW TRV E WS ZERHA LN E o7z (¥
5 (C)),

7~

A) (B)

100 1 g I T

=<
o

—e—crEL(+)PTX
—e— |L/T-80(+)PTX
—e— T-80(-)PTX

ey
o

MpEREE[%]

—&—IL-PTX

20 IL(-)PTX —O0—IL-[-]JPTX
—e— |L/T-80(-)PTX 500 —e— CrEL-PTX
—0—CrEL-[-]JPTX
0 + + U t 0 t t t t t t t u t
0.001 0.01 0.1 1 10 100 0 2 4 6 8 10 12 14 16 18 20
PTX [ug/mL] Day
(C)
150 - ek 150+
—
E
2 100+ = 100-
?ﬂ E
= —_
; I\
| 1/}
@ &
G 504 X 50
& u
0 : 0 Bl e
PBS  IL-PTX CrEL-PTX PBS IL-PTX CrEL-PTX

5 (A) Hela fifla~D3E R0 (B) #H25A~ 7 2OMEG AR,
(C) SC5B-9 (IH) &ex& Iy (H &) OfRER

F72 2019 FFOFKAx OHREIZE T, 2V - IB5E (FvA vk, U/ LUfg, =V hER)
M55 IL NAEENEAIE L COMEEZ L > TnD 2 ERRE IR - ofERICESH
Tal AL A rgnrtid IL 2 RmiGHAl & U CERMIEEm ch 7 V7 I L O#
BIRER L, 7V 2 KR F JRFDRETHB TE 52 EE2PLME LTSRS,
10% Y A TNV A NVKRF Y RAKRETH 7 /v 7 2 0% 1~2 mg/mL OK~DOIEFRE TH 5 DI
LT, ZOF JRFIE 7 V7 2 U RKT 6mg/mL &\ ) ERE CKPICoBESESs 2 L
DARETH Y . HepG2 BNAMII~D B RT Z LR EDBHALNE RS> TND,



- AN INE TN |4

2007 “E® Rogers HIZ LDV KRB A& R — A F 65 ILOWEBD X 951z,
N " T HEE ILET 5L VW ORA S ZONIFITBITLEHEERIE TH S, 2015 £ Park
HIZL - T, 6FEOMME (TESDA L, OTUA VRIA Va7
RhA, T RITHAY) BATFFH L, T HEOBEWZHEGNHEES Lo (7R
Trh, TV, vruTdeF s Fouxkr A 7Ty U N
NTalE) AT =F e Lieed 2B OMEEIZIONWTAY U == T E2ITR > To i R,
URDA L AT T T 20N RDLDETNIEIKRE D Z ENALNE -2 2D
. 2017 £ Rogers L OWEHEIZL ST, U RIA A 7707 = NI5ERICER L T IL
ERDHTELDHDLN, ZL DA, KE/EICLDILFEEME b Z s (M
6 (A)), £ZCTYU RKIA-F7H%—F (L), VKIS AT 77y GEEERAY).
U R4 U GER OH) OREREEEZ LK LIZEZA UMM ATTa Ty
DERLENEND T ERDNY | BUKIEOBWEE~ORBICB O TIE, B 7 < BikiE
HEWILENE A AN L TV D I L SRR K 7128

W e ® oo
QRO A O

Lidocaine Ibuprofen [ProOEft] [Ibuprofen]

X6 (A UVRIA-ATTa7xr0fE, (B) ProEt-1 770 7 = L Otk

IL ZRH L7-AIRFZE TIEE W E SR RO OND Z b, 2T E TR Lz XL 9123
D ILALDOKRFHZBWTH  BEICHEKE LCRAISN TV LOEMHEED W) HiEn L b
T2, LR al) o7 X BO X IICAERBEKROLZER 7T Th Y, Repl /e 3%
BRIV OEMETTILILT2E W) HFaELE X b5, 2015 FORETIL, 7
JBEThHH T ) Oz F Lz 25 ([ProEt])

EAFALEL AT T a T h T oA L RO
72 IL sz (M6 (B), 207 /g

72 BT AT - FOLEE
D& & Log Powl2™

TAFNENF AL E LR, chETos  LOWE Log Pow
WHTFHRO TLART2) LY kg ™, oy 7019
BHFALE LELDIRLNT W0, Hil meoen  foen
WERSTFREDH F AL &2 557 O /%ﬁ%+ﬁ%3 ~0.40
B TH 5L, 2018 FOFAx OWETIT S 1Y (o0 M e

AT, TI=v, TANRTEUE, J L4 ’”ﬁﬁw+é&j 0,60
IV, AT =, v vy T2 VT T = (Aa0EL Nl

YIREDT IV BEATNVEGH LTZ, TREN  [gall: Salicylate



ANGHEUFE T ) OMIAEIEIME = o

LV ZERBLNERY, ChbENT Szl T

Frr L, T4 3HAEHREEcH DY Iﬁ j

Y FameL Lz IL ORISR Lz, Zh o 01 ] I

5O ILAZHOWTH Y FAMRDA 7 5 ) — 5 .
VRSB (Log Pow) %M LT & = 0 0 N om
%‘ i‘% 3 @J: 5 G: fcﬁ D 2 /J@iﬁ:/l/%%%) [AspEt] [ProEt] [AlaEt] [Na]

[Sal] [Sal] [Sall [Sall
> [AspEt][Sall 235 & @ W B KM Z /R

ZENDboTn, ORI ER BN &
HAHRAMESH V. M7 D X 52 Log Pow 28 K
ELRDHI-> THEREE LA 8D L
WO Z el Zo X H5IZHO IL AIZERTH D2 LT 27210 T &t
ANz koTtEEay br— kKD EVWH ZE L REREMTH D, 2019 FEOHET
Y U~ TFELTBAFE LTHRIHAENS A N ML X — 2T =42 & LT, FERIC
TIVBZATNETF AL Le IL 6 LTz, Hela fild~DFmMEELRH 2L A, F
U AERBRSTONTH L THHa ) e LT, @mWlRBEEEZ RTE WS 2 &3
Dk g o T lz8l]

X7 YU FIVEROD G R
(**p < 0.01,%**p < 0.001,****p < 0.0001)

Bz

A A RIROBIEIL 1990 FARITHA F o 7 BRI HT LOFZES B T o 2 A, FEH I IR #aPH
DB THIH SN TWD, BETIEERNDOFEZIZEWN T LN O REEIC L 5 IL
DRy TTF VR = 27 A~OFH - 372 ERBEZ S BEINHBDTEY, 4% IL
ZRIH LT AR O EEIIZIE R L TV B X 6D, BUED ZOREICBIT oK
OFEIT IL OB KEAMETH Y . EEREROSFNOEREND ILIZ—ODFRETH -
7oo LU BAY OFERTOREMEIIRIRK D 5V IEE OO RERRBRIZB WV TH L 2
ERDEDTHY, SHBROES - EEOWRE & 5 DI AWFEH 2 b b > T, 204
BASLICRBTAZE2HAHEL TS,

i

KRBT 5Fx OWFFEIL, JSPS BHf# JP16H06369 (AL (S)) KUY 19H05518
(BAFRAIFTE) D BhR A 51 TIHME LTz, F 7R R B LA JEBe b AL 280 MY 22 it
ZeE EARBERPBUNTA A IRIEOERZIZ T D KFFEDOZEITICEA L TE < DREBEZ W2
e, BELAEILE R L BT ET,

2 & 3CHk
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& HTFNRENOLDA Yy E—Y @

TEMIRE R -
INA A AT 4 T NFTERT
ez Bt e

T C®IT

REDPRAVITIE NS O T, BEICEL G & FIIEE L IXBIFFICL S ARV 5 ki eoTL
FWELL, LU, KL ENIGIIRTEICEFEALE NI ZEHH0, o BFEHEIT
THEXELEZDOT, ZIBEDEESDOWIED ZHA ML, &iIT, KE YT b~ E#HE
HFIZE S ZEEFTWnANALEXHQATAZNE B NET,

ANLEVRNIBEF )7 vy 2l X328 BA0RBEORIEBE
AMTEENT., X o EOEE, B, B e P o S £ S H CHBMLEE D) B oL Ry
%r;ofﬁiﬂfwé 2N EITERGFOR CRbEEREREL AT 2O THD
CENSRTFT ATV OB FEARERRT 52 LT, BHERID S HIEMETEE
R A BT O ENTEDLLIIEIRD, ZOXHINRF NI EEEERE NTHIZT A
YL, EHROBECHEZAIHT 22N TE DL 2R2NUE, "M AT 7 /Y =81
EMFESBHOMIEORBEL I OVERLSCT /77 /o —0RBFEICREEHERTEZ S LS
A%, LinL, ALV EHEAEROT A 13, BEERBEERRICL < OMEIER
NG5 OICEFICEMET, HECBOTHORERRETH L, NIHIZE 7 EH
BREREBET H2HF9EIE 2000 F2ANDATOITE o0, IEFREICHTFZE 3 R L T
ETHRY, RIS LIEFICHR Y MR TH 2, 220 dFMEEFIR LA O
WICNTH R OETHDHA I EF ) 7 ay 7 OFFHBERL DSBS I ERE
ElZoNWT, EFELOMREZ LIRS E TN E 20,

LZHEEREEEBEDOLLEREDP B2 XV NNIEF /)Ty
TR VEF DO T V—7"Tld, /A F U —s3% — 1k (Princeton University @ Michael
Hecht ifF 7258 TRAR S V728K & BOKIMED 2 T O 7 X BRI O IR LECH| S —
DTHANTEONLTE R EEFHTHHER) XAl ST HHAANTLY X7 8
(de novo protein) WA20 23, 37+ —NT 47 (RAL AT ) 4R~ v 7
2 2 BffHiE (PDB: 3VIF) 2T 52 2L (1A W, Z OREAIEE %15 )
L7z /378 ) 7 v> 7 (Protein Nanobuilding Block : PN-Block) % #%FfBi% L C&
Too RO a7 RELT, BbbH2DT7 my ZHEOCD X ST, B> O EART
2y 7 BB L, ENLEMAGDOE LI LT, ST BEEEREZAINT S22 L 2K
AN & LT D,
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F9. ANLX U R7E WA20 #FH L7 "2 E) 7 7rv2 (PN-Block) & LT,
WA20 %3l D/3—> T4 77— fibritin @ 3 EKTEL K A A > foldon ZTELD/N— &
L THWT, WMHFZER T LFHIICORIT /e % 3278 WA20-foldon A 5% FHBHZE L 72

(X 1B) B, % >0 8 F 7 71 v 27 WA20-foldon % KI5E CTHHL, K L. Native PAGE
HCE 0T LIZE 2 A, ACHBMEICZ 0 B 4 FEHOBE SR EEZ KL T\, Zh
SEERER L, YA YR v~ 7T T o —Z A EDEEGEL (SEC-MALS) . i 0o it
(AUC) . /M X FREGEL (SAXS) ZIC X +EEZHEL TERABERDTZLE A, FES
K, ThEn 6 &k, 12 &k, 18 Bk, 24 B TH Y, WA20-foldon BT ¥ A > LB Y
2, 2 B0 (WA20) & 3 BIRDTEA (foldon) 78 AV MIIEAE 72 < BATEAICH A S D
EHZET, 2L 3DAERTHD 6 DEHMEROESGRELENIIIERT 2 Z LR
72 (M1B), 7. SAXSIZLLET VU ITICL Y., 6 BIKE 12 BIKD T / MEEEAK
ORI IL., 22N (57 0—R— M) #E, ENEEY (5 I8y R #%
ETHDHZ EnREINT,

B
A foldon (3&1%) =1 @

WA20 281%) o —_— 128 {F
(PDB 3VJF) s
‘m 1 WA20-foldon
= AV/N\VEF/78v7 ¢
—
E——— (PN-Block) ”
2421k

— e Y
T Qﬁ —

-7 ¢ < Ml

ePN-Block ‘ (=— = esPN-Block
sPN-Block

M1 ATX U R7EWA0ZA WX 08 F ) Tuy 7 BEEKOBRFEE,
(A) BHALE 7 WA20 OLlkigE, TR 74— NVT 47 4 KA~
v 7 A 2 BIEEEPDB: 3VIFH, (B) ¥ %7&F /7 uavy” WA20-foldon
2 EBERBRATLY V378 WA20 X275 U 47 7— T4 fibritin ® 3 EIK
ek foldon RAA VL OREX VX7 E) ORFEARB LIS HER T / #BEE
Ao B EHEBRILIZE AR, (C) XU EHF /)Ty ePN-Block (%5
A WA20) OBHIREEBEFEER. KT sPN-Block (WA20) bH#AE&bE LMK -
BERICEIEHREBHEES K esPN-Block Dk, CKELZELS X VH#EELEB T,
SCERDB- 61 L D XA L CHs#, ©2015, 2018 American Chemical Society)
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FHREABBEE 2K DX VT LRIV EF /) Tuy s

B, /et N EF 7 Tay 7 L LT 2HOBHANL Y 37 H WA20 &2 ~7F
KU B —THEINZDRWEH 7 5 WA20 (extender PN-Block: ePN-Block) % Bi¥& L.
IR EZEREEZHEE LT (K1C0) 6, ePN-Block # KIFEIZ L 0 3B, HH L, SAXS
X SEC-MALS, B rBMEElE%. S EIERFERMITELITo72L 2 A, ePN-Block 28 H
CAHRRBIC S RIEE Z Y | BREIR & A BN DL EIK (2~5 EIR%E) 2B L Tz, I,
WA20 H{K (stopper PN-Block: sPN-Block) *iBA LT, BV 74— NT 47 F5HZ
Lok 2fEDO X I EF ) 7 a7 ePN-Block & sPN-Block % A&t 5 FE AL
EiToT-, TORER, BEEEGIK (esPN-Block) OREZEIZATI L, BREVIK S BEHIR 7 +—
ANEEERBEDNRES AT EnmEn (KM10), &6, ZoESGFREERE

(esPN-Block) (24 @1 4> (Nizt) ZisLiz& A, BOMEBMICES LBy TEE
KDF 7 A — WA TE % 7 D BEMEE CBLER T 5 Z LT bk Hh L7l

BEEALEZ %7 & Super WA20 (SUWA) DR 3 B3
BRI, I, B - T A ) A BT B LT UVE— 2 FEO R, kT
)T VTR EL LTRASISHER L TWS 20II2iZ, o "2EF /) Tay
(PN-Block) kT 5 NLE VRV BEOZENMNPLETHDLEZEZOND, £Z T, &b
72 DS EA A B 5 LT, PN-Block % ##
AT B HHRAN LY /87 ' WA20 O LR A

EEEIZLT, a~V v 7 2A0BAMEa T N e N
DR ZE SN T VA v LImZEN TS PR, &

37 % Super WA20 (SUWA) % B L 7= C c
(X 2), CD HIEIC L 2BEMEEBR LV, B

WA20 OEMERE Tn L 75°C TH oD 104 e

L. K SUWA O TuldKDihM %zt
EmNCHE A D 122°CIcE TR ELEZ &R
o Hav, KRRz etz Em L Ga
CERREE ), WibIiE, @ TIOHIO X

GZ?V/QﬁgﬂiﬁﬁTﬂéf%‘lﬁ‘?"é L 5¥ 60 70 80 90 100 110 150 1;0 lLI10 1;0
R ERAEBT L O 2, BEEANLY Temperature (°C)

RO EORIFICKL Lz, TE, EFICH
WEEVED N TGS v 37 B OWAE M
wNTER S AR R R R S Lm A
TH LRI EOREE L TEWEENEE A
THEN) ZENRRENEY, AR D
B, BN IEH (RYXTFR) 0oy

Ratio of denaturing proteins
o
wn
1

K2 BEZEMANLZ X7 'F Super
WA20 (SUWA) (A) BEZEALEZ »
N7E SUWA @ X BiEMmEE, A7+
v I RO EREFTOT I ) BRERE,
(BDALZ /27 E WA20 KU SUWA
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BHKIZ, AL Eﬁm&%L%mﬁf%m I+ EWEEEE S L D HIBENRED
RO, RO Z /7B, W, MELEMETITZR S, MWL RO Tk L T
TS, — BRI EMEDME L ﬁriuiﬂ“v\ev\ I ERDOTIEH AWM ERS, Fim,
HHWwD X R EESIAEER, Bl 20 FEO T 2 BROESRLAE O (F] 21X /) &
72100 FEIED KX oI TE 2010=~1.3 X 10130) /b AdUE, RIRZ V7 B3 2 I —
HOBAFICBE RN E NI ZEbdh, 5% b, RARFYUANTEOEHBRORIZE LT
2. FHICANLE N BaRetAlN T 28 W akd 2 2Lk, REOZ 37 EOR,
D DT IREIERRN ZBETE DA REMEEZ RIE L TS B X HNDDTIERNTES I H,

Solic, # Xy E ) 7ay 7 (PN-Block) & LT, ZOBLEENNLY > /7E SUWA
ZiB A L7 SUWA-foldon Z#{F L7 & 2 A, HOHMBILIZ X 280 FES RO H ik
L, BVEMERICE Y GWEEE LRI, 5%, PN-Block (2L 5T/ ~7 U 7 /VB
O BB O ATREMEN RN D Z E N IfE S D,

V2 \yﬁ~d§~/l/ﬁ'157 YRy BEEERT KT TIP60 DR GFHBE %

Flofl, BEXRFO)N LT REMAHM S 208 T2 REMRICL T, WEAZT
AHH%%@ LSm L 5 &k % o 7 'E (PDB: 3BY7) &. b FH¥ myosin X O AT A
)V RaA 2 &L KA A > MyoX-coil (PDB: 2LW9) & Z#fE L7 N LRlE % > 37 Eh

5 HOMM S %)
Ho A (Fy— | A

R DX IRTE fb\ D —— ’

BE T 2 ki TIP60 ;%E

(truncated icosahedral (? - ‘ 281K
protein composed of 581k VR (MyoX-coil: PDB 2LW9)

. . LSm: PDB 3BY7
60-mer fusion proteins) (LSm )

A EFB R S e ol B
SAXS % SEC-MALS,
R E Gy TR = N -

TIP60
B 211k STIPEORZ L

= —

7R FEERRAT 2 AT
TIP60 |Ei%FFiE Y IZ 60
EBIKT, LD
2R R BES
KF 2R+ a2 LT
Wb EEHLNIT

72 (3), &6ITmwit,

7 I A4 A EFBEMBEIC
L DA e ol

60= 1K

3 Yy h—R—NEZ U T EBEEET /KT TIP60

OFEBFRLT (A) 5 EEF 7 E(LSm) & 2 BESX v
R B MyoX-coi) DBEA X v RITBEOFE, T T, I
AR CTHENTZEHBERE A=Y OR/NEA T, 202
STMEX VNI EEEE L, (B) TIP 60 ®BE MM
fbF /7 K FRBEBRDOENE, (Wiley K VF#HELZHB T, X
BRI E V2% AE L CER, ©2018 Wiley)
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R FREEREITIC B REI L, BT VA @) % v B —AR— AR ()T Z+mEEaR) of
DFEAPHEETH L Z LM L GasCHERT), £z, Cys A2 EA LI LR KZ ]
MUT, T/ KA ONEE I3 T 2 4Ot ta R e EOIRD FEE W TRAERICEM T 5
TLEBHARETH D FRANC, FTe R T/ OFMER RN T v 77 U RN =V AT Lp Effx
RGP S D,

Bbvic

PLE, EFOLOWIEZ RO L TE R, HRICEZmMIT 5 &, ANLE /X7 HD5R
FHEHRAETEIX, T, FHEEE R W T A L oORENIEFICIHE TCH LR U 0RO
R OS2 17 < @723, University of Washington (UW), Institute for Protein Design
(IPD)® David Baker #f5C= CThH A 5, Z Z 5 F[]7Z1F T4 Nature <° Science (2 20 #iLL |
DI R LA RN RN — A TRR LT TWVWD, £ T, SBROUFERERRICENT,
SAREEERNC Y R ET YA VRO MEENE L TE TS 2 b dY (e E
Baker AR TIIZ DL I ICHE by 7T L~V OFLEZBETE 20020 20 E W),
Frak e o E BRILRIBT TR 4 2R LT, 513, 2019 4F 4 ] ~9 J] &£ TH4E ] Baker #F5E
52|Z Visiting Scholar & L CTHEL TMIZEL TWH EZATHD, INE CimLamdie/olT
TEBPERPoT2Z 2T T, BABLALERFICKREFMEZ T B, 2D LD
(RN THIEICER TE D HERBENHBON TARYICHESE S, o< 2D T,
Baker #ff 72 = (https://www.bakerlab.org/) DAL 1 & D LRI S THEX 72\, £7°, Baker #fF i3,
BUE, UW ORFREAE 33 N, 282Ny 7 7T v RERFORA R7 - FRAENK 50 A, fx
TR B O A L v 708 20 NLLE, S HIZFEAD X 9 72 Visitor X° Intern 23 AL 0
HMARDY 10 ARRE, S HITRHIC L > THEHBAESr —T — 2 a VOFAEELHEZHADY
L. #2100 AE#E % 2B DOIEF IZKEFTH Th 5, IPD FEO 7 DIZHAFATI @GR S V72
FRRD 4 BEDJERIZANR—ZAFIFTHA L TVHEN, TN THERAR—A IR FE A
THHATL2HECRFRICRSTETWND, o, HREBEELHEHT, SFHO I A F2—a v
= — & —(#) 6000 CPU core) #FTA L. Mac 7 Linux ¥R & HEAKIZ 1T A1 HT2OHY
BTHN, ZNHEFHLTE ORI ETYAL 0BT EED N T4 GHRE) F5EE175
ZENTED, L, AFISHEMOME LI TET, RIAMIELY U = v MFSE
B ANTVD LD T, 8FI~IFI HLVDOIFEFIL, Vey MLNARIA L T2y bD
WG EIT-o> TS (LA BEFESVICAL Y =y FERICHLIVMHA TS &L Z
ATHD,) £le. bHAA, U=y FOWIEERE HIARE T, Bk x 22 BRI E R 51X
TR A 6N TS, TiE, ZORFHONIEEZ EO L5 2 f HHl TEE L TWLHO
725902 Wb 554013 PI ® David Baker %7217 T, HAD X 9 ITHEFFR OB BUTHHE
BF DI ATV BRa BB SRR Y v 7R IPD I 20 AL EZASTEBY, F—
L U CHUNCEF S L THEE T 2EKENESTND, EERAY vy 7IEbbA A, il
FEE G T — 7 (PhD & MBA), 7 A~ 3 — V¥ —, FHERIRAY v 7 FHAREEEHER
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2T JKRAL T (BFala=br—4—) Rl ke REMELZFOZOENTZA
MRF—LE LTH IS L GEET RG> TWDDORKETHA S, ZHUT LD,
Baker Zi% H &3, EARMICHICICEN CEZ HRE L 20 | £ < O 2 FAEHIEE & O
T A ATy a ZERLT LV ) AR RIFRARAZBEL T\, FERERNBL, AARDH
FRBUIAR % ZRHE 23 8 > T, 2RI FEICIE T TE RN 2 ERZ DD TIERNES H ey
VI . BOFZERCR 2 A T 7201, BAEDOWIEE & KRFZA, MLV HIFIEREH %
FOVZMRTHIENRUITHY, BRTH S o LIEFHRARE ZF AL TRFOHT
BRSEASZ v 72 MBRFESED T ENARLETITRWEAS D D,) & HIT, Baker %
DEFET & SUL, ZNE T ORFTH OO IR HEORERHE - firnE 21T &
NWNEBRTHZAH TIToTWAHZEThHDH, W - L% - W - R E2S5HD KT 4 )
by MIREETHLWDHZ EIZHEEL, 100 A< DIFEAEREED Ty =/ N EH
ICHUR LT, AR A FICERT Y 2236, BELEREE - f5ReT A Ay v a vk
TV AFFRERNOTF — LRI OA IR EL Da TR b—a B ERMICT LY
LCHIET D ENTELDIE, FSCKBOFTHAH, 7o, EFICHLRILEICHHE
DO, HEIHEN DN b IR L Y B OTIEEN T OO E 2 K Y)
WL TWanbEBbhd, T —~& LTI, 1F& A ED Nature X° Science #1125
LAUL T, R ED G 5EL EEEZITo TS L9 BV MHANE | F o BERICHE L7Ar
# X C% Nature X Science I[ZHR L7ZGm LA KIZR DB DONRL VDO L ERNTHD, Eo
& Baker ##%13 10 L ESEDOA RO Z MW THIZEZ B L T D TH A9,
1r ™ Audacious Project SR OEED TED Talks T Protein Design Revolution {22V T2 <
7E 5 Baker ZUR O B EHALHHEIE X ZO— A HME R 5 Z LN TE L, L THEOH DR
DT, BO—F ZETE X 72\ (https://www.ipd.uw.edu/audacious/), & HIZ. Z ZHAET, AL
BUNRTBTHA L EMREGRA LT, D72 FUoTHFA 0B ARE, KTy 7T VR —7
EORF v —R¥EES5OBLRALEAELT VLTSI EBRFICERTAREATH DL,
BB E LR, ZRETHHEICHRE L TEEMROFEDES A, Frlz, OB @
IR AL E A ORRE W 7ME & AU (& | & 72, Princeton University @ Michael H. Hecht
Bz, BINKRFOVERRSZHEERZ, 0 RSP ERT O MG BRHEESR . IEBIRF O EMIEHE
Bz, @RRKFOEMEM LER, AR OMN HMBHERTE, BEZBRFZO) ETH
BALGEAN, HAB EROZIIL O, HarRREAEHTRFEDEIARE, Z<DHx LDk
[FBFFECH 1D b L IATONTbDOTH Y, LRI VERLE L BT £, Bt X #rEEsx
LFEAHFE & LT KEK Photon Factory TiThivE L=, AKWF5EiL JSPS BLif &
(JP16H00761, JP16K05841, JP16H06837, JP14J10185, JP17TKK0104) <% - t# /1
FREDOPSOE R 2% 1776 D T9, £7=. Visiting Scholar & L CTHEZR PF M OWIEE
Z 1} AU TIEVW 7= University of Washington @ David Baker Z#%2 ¢ .00 & 0 J&#E L £ 7,
SHIREICHESERSBROTLEVHLRS Y FHEATLER, 2D X5 RHEDOHKS
ZTEEXE LU RFZEOMBIMBIEIRZ I LD, 20 EFITLIVEILE L EFET,
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L JRTZANOYISTE-VIAISNE 4
The National Center for Advancing Translational Sciences
CAAVEIRO Jose

X U®IC

Drug discovery is one of the greatest challenges in modern science with implications for
human well-being. It is estimated that developing a new drug cost around 2 billion
dollars (roughly 220 billion yen). Chemistry, being one of the core sciences, plays a critical
role in each successful drug discovery campaign. In the School of Pharmaceutical
Sciences at Kyushu University we aim to improve human well-being by discovery new
drugs or re-directing old drug against novel targets (drug repurposing). In this regard, we
have been fortunate to share our experience with one of the leading research
organizations in the field of academic drug discovery in the Unites States: The National
Center for Advancing Translational Sciences (NCATS). In this short report I describe my
interactions with the leadership of NCATS during a trip to their facilities in Rockville
(MD).

NCATS OJiEs:

NCATS is one of the 27
institutes belonging to the
National Institutes of Health
(NIH). NCATS was formally
created in 2011 with the goal
of accelerating the translation
of basic research into “more
treatments for more patients

and  more quickly”. It

comprises a division of pre-

Drug screening facility: NCATS processes ~2 million

clinical innovation and a
samples a day using a sophisticated infrastructure.

division of clinical innovation.

NCATS is located at two main campuses, a larger one in Rockville MD and second
smaller but closer to the headquarters of NIH in Bethesda MD. Despite being a small
organization, NCATS manages a budget of approximately 600 million dollars (~66 billion
yen) necessary to build their world-class laboratories. The larger campus hosts the
division of pre-clinical innovation, where I spent most of my time. Despite the high-level

of technological development and instrumental sophistication of the facilities there, I was
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even more impressed by the scientific and human quality of their personnel.

RIZEATSE

NCATS is looking for strategic partners in Japan, and my visit there was driven as
much to explain our novel approach to drug discovery in Kyushu University
(Green-pharma research) as to look for common interests leading to collaborative
research. The first two days I participated in a two-day workshop discussing critical
aspects of high-throughput screening and lead discovery. This workshop is based the

popular Assay Guidance Manual, a free online resource (https:/ncats.nih.gov/

expertise/preclinical/agm) that assist researchers to prepare early-stage drug discovery

assays.

Presentation during the Workshop “Assay guidance workshop

high-throughput screening and lead discovery” celebrated at NCATS.

After the workshop I had the opportunity to visit to the quarters of the division of
pre-clinical research for a few days, which made a deep impact. I could meet numerous
researchers, including the scientific director (Dr. Simeonov), one of the senior advisors
(Dr. Sittampalam), and the heads of key departments such as Chemistry (Dr. Marugan),
Biology (Dr. Hall), and Biomolecular screening (Dr. Ferrer). They showed great interest
to establish collaborations with Japanese researchers to understand their approach to
drug discovery, and to expand their therapeutic repertoire. I also had an opportunity to
visit the laboratories for phenotypic screening, synthetic chemistry, the chemical library

(composed of >500,000 compounds), the protein laboratory, and the screening facilities.
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All of the laboratories are world-class, something increasingly harder to find in the
academic world. These facilities include robots, high-throughput instruments,
supercomputers to store and analyze the large datasets, and I heard an idea to use drones
to transport samples across the center. Importantly, NCATS offers these facilities to
academic researchers at no cost through collaborative research (including researchers not
based in USA) as long as the project is declared of sufficient interest by the leadership
team.

One of the anecdotes happened while visiting the protein laboratory, of personal
interest since my background is in protein research. I could witness, with great envy, the
superb line-up of instrument available to characterize the target proteins from multiples
points of view, and how drug candidates may interact with these targets. However, to my
surprise, I could not see the instruments necessary to produce and purify these proteins. I
asked: “This is great, but how do you obtain the protein samples?” And they answered
“Ah, the protein? Well, we make a phone call to the appropriate company, send them the
amino acid sequence by E-mail, and the protein arrives a few weeks later”. I returned to
my hotel wishing I had such a system at hand for in my own research. What a dream it
could be!

BHvIZ

NCATS is the leading governmental organization to accelerate translational research
in USA. Their goals are to accelerate drug discovery and to advance biotechnological
solutions to combat human disease. NCATS powerful muscle, and their interest to
collaborate with academic and corporate organizations from inside and outside of the

USA is an attractive opportunity that we should carefully consider.!
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[1] This visit was supported by the Platform Project for Supporting Drug Discovery and Life Science Research [Basis for
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