im0 (EA)

PO EGE 22— BIE MR ETEDORE L
High-Throughput Screening (Z 317 %
A MO SERE



B &

B &
s 55
=2 R U SO O U O TP OO U PSP P PP P PP PP PPPPPPPPPPPRPPPPN 1
B—E HISKELET Yy BARORA L PEZTOBRE 10
1-1 #] 1: BEEF FoxOl DREFRBRRDOLODT v AR 10
1-2 #] 2 : Keapl-p62 EREHMEEEROHRERNRROLODOT v AR ... 13
L3 B e 15
B_EFRA T AT —BERAIEEOBE 17
2-1 Ta T AT —BOEEM 17
2-2 PERDFFT —BIEHEHEIEIT DUV T oo 19
2-3 FHAE T —BEMEHEEDBE R e 21
2-3-1 EPOEME REEBEEREE ... 21
2-32 FHF T —BHEHIBEOBE o 23
2-3-3 BABMEDFEAETIT DUN T oot 27
2-4 PERMEEHREMER BIE DB ..o 30
2-4-1 T o BAFIEEDEU e 30
2-4-2 HWEBRAERD T oBARDATYFIZ DT oo, 33
2-4-3 WECREFERO HEEHEEOEB ..o 34
2-4-4 LWERRBFERO® EHO N=1FMHEBROLB ..., 35
2-5 N 38
B8 FHX - PEHABEERA VX T HTS Bl R ..o 40
B-1HTS ERDIZODT v EBABRBEE 40
3-1-1 CDC2-like kinase L(CLKLI)IZ DU T ittt ee e ee e enaaas 40
312 R R BT e 41

32 INTFAT TV — (K21 F5EW) O HTS ERERER .....ccooe 51



3-2-1 HT S BB A B e 51

3-2-2 —R AR U — o TR R 52
3-2-3 BEMERBER EABHEIER 56
3-24HTS 7 —F % — h E B Y MEABIIZTOUNT oo, 61
3-25 EY MEBBID T BT 7 AU V7 65

B3 N e 70
B T B A A i e 71
BHE SHBOBE e 72
5-1 L — R D/INRT —=JEIZDUN T i 72
5-2 UTNEALBRBASDIEF oo 73
5-3 % —FBUANDOBREEFEESOFI o 74
b= S 5 TP 75
BEBRTE oot e 77
MATETTALS . e et et ettt 77
METROAS. ..o 79
Kinase Assay Of CLK L. ..o e e e 79
ADP DETECTION ASSAY eutititiniit ittt et et 79
ADP Detection Assay by ADP-Glo Bioluminescence ASSay .....cccccevvvvrvnvennnnnnnen. 80
KiNASE SeIECTIVITY ASSAY tiuinititiii ettt e e ee et e et et e e eeteaeneeaeananas 80
Electrophoretic Mobility Shift ASSaY....c.vuiiiiiiii e 81
Data Processing and ANalySiS ..ot et e 81
ADP B IEEDBRIETBRL .. 82
D B A NSO PP 84



B 35

ADP
ADME
ARE
ATP
BSA
CDK
CK1
CLK1
CMGC
CMP
DDI
DMSO
DTT
DYRK
Dyrktide
DW
EDTA
ELISA
Fl
FoxO1
FP
FRET
G6Pase

GDP

Adenosine diphosphate

Absorption, Distribution, Metabolism, Excretion
Antioxidant response element

Adenosine triphosphate

Bovine serum albumin

Cyclin-dependent kinase

Casein kinasel

Cdc2-like kinasel

Group named after member families CDK, MAPK, GSK3 and CLK
Cytidine monophosphate

Drug Discovery Initiative

Dimethyl sulfoxide

Dithiothreitol

Dual-specificity tyrosine-phosphorylation-regulated kinase
DYRKL1A substrate peptide

Deionized water

Ethylenediaminetetraacetic acid

Enzyme-linked immunosorbent assay
Fluorescence intensity

Forkhead box protein O1

Fluorescence polarization

Fluorescence resonance energy transfer
Glucose-6-phosphatase

Guanosine diphosphate



GSK Glycogen synthase kinase

HC High control

HPLC High-performance liquid chromatography
HTS High-throughput screening

HTRF Homogeneous time resolved fluorescence
ICso Inhibitory concentration 50

iPS induced pluripotent stem cell

IRE Insulin response element

Keapl Kelch-like ECH-associated protein 1

LC Low control

LOD Limit of detection

LOQ Limit of quantitation

MAPK Mitogen-activated protein kinase

MBP Myelin basic protein

mMRNA messenger ribonucleic acid

NADP*/NADPH Nicotinamide adenine dinucleotide phosphate

NAD*/NADH Nicotinamide adenine dinucleotide
NEM N-Ethylmaleimide

Nrf2 NF-E2-related factor 2

p62 p62/Sqstml

PEPCK Phosphoenolpyruvate carboxykinase

PPi Phosphatase inhibitor

RT Room temperature

RI Radioisotope

SB Signal to background ratio
SD Standard deviation

SPA Scintillation proximity assay



Tris Tris(hydroxymethyl)aminomethane
UDP Uridine diphosphate

Z’ Z prime factor



M) LW TAENBVRNAND 01X, T deimP s o Bl &k 4 4 o TRE
SN R BN, TORELREZRVIRD &, RIIANBHOBELLRFARKICHE-TZLF X
H1EFEEHENLEDTHY, —HETEMOMBLABES PO LT RbN
DIE (FAE  AEELTEM) DR S NLTWD L SCH R E L T & 724 JThT 3000
FEIZIIRARBAROETH 2 AEENERILI L, AYRZ I T XHOBBTHRRE S
MR EAIZIT 500 Ll B FR=Y T PERICOWTRS AR EDO AL X [
— L 23 #E (Ebers Papyrus) ) (Z1% 800 & LA b @ 3o FHBIEC M HE N FL# S 1L
TWD 23 i S TV AL T~ (opium) X2 K J# (cannabis) . 7 A% (myrrh) |
F:F (cassia), &> (senna), # A A& (thyme), 7 == (Aloe), b~ I jfl (Castor
oil). = =7 (garlic) 2 FBAETHLHIZTHLDORZHGEENT WD — 5T, 1HIK
DIZHITIE LIE LWt 22 ENTbh T, PO B oERIC LY
fLFENES L, T ETHo T RAEOF RSB HHEILEH" THY, T b %
EERICERT D ENAERTHD LWV T EAmRanizoid, 19 i A > Th
ETho, COR. B2 DERNPSHENK D (VI FAVR A7 =42 T bub
L) NHEESh, TOERMELED b, 19RO bY I, 7ENTI T
T URTEFAF I FAMBLER, HIOTALEGREEDE LTHEINE 23,

— ., 1928 £, LIV I BRR=V Y CERRL, SUEREOAAERRD b

L&, TDODWRDIZODAT ) ==V TIEPHESLSNTWS Y 22, 1 BEERBRIE



BEOCHHBTHY , HHEFOREELICHEBR A D = XAIZHI LA RN KA
7220558, EORBITMHVBNARZ U —=0 7 MBRIZ K 2% A (serendipity)
WKL EZABRENSTZ ™S,

ZOH%, WIEREIZBONTIE, KRINLIHEOEN D —FH, HE 1 75
FREOESBA A E. KO RNTHEERMEEDEZRET 2LEICELNLTL D,
ZABRBITIB N T 1990 FFR, BRKD RFRELENL, TNLETORAT ) —=v
TR E@E» B x b mEREAZ YV —=17 (High-throughput screening). #& L T
HTS A F 7 4 HTS &k, TEEIC Y AT AMMbE N HFEIC L EHHICKED
e zidim L T, BNICH o 2 AEBESREEWEZ R RICREHITZ &) TH D ° HTS
DEBFANZEY, 27 V== 7 ToOMLEWEIL. EROEE~- B TILEW D

A TIL 100 HRARLL EOFEMi b TEER LN LICEL TR, S KSEE L £ <1
UL~nL A7 — LTI TW 5, BRI H REREEIC L 2 i RAHZ B 59 1
AL > T, HTS IR TER L R WEBE & oo T D 27,

ZDO XD HTS OH#EAL R A BETdH o 7= D1 I E HIF O B FE | P & oy 728 O B % |
BEOBHEL, T L TREDOT —F 2 LT DTy — e &0 B8 o B iy 085 2
ER AN ThHDL, MATHFEMFREDERIZLD  HoTmEAHEIZ
ERMLTH- 2R ERMET D “OFENE BB THICE-T, REEOH IR
B FOERRNSMOMBEREICEY, LT LbHEEEVICEMEAN R kolcb
JTIERVS S ROEOERLEMBAZOBMPELZ LT, L VELENY

TORECHREEZROTLKAOHENMIFSND, B T/ AGHHEE T RICHK~



CEBESNTWEEEAS I v 7 2 (Fa T4 I 7 ARAZRAaI s A 845 )
L) R IPSHIRAZFIA LZREREORA D =X LOWHRET, FrLna s
v NOIEBNNT A AL o BEICIE., TN e ERICHEETELL 9, HTSD
b ESHIENBEIIRD EEDAD 2,

BRI TIEZ O HTS i3, ek o TS EmMibamoR®z) 2 Tm, U—=F

—

o

LAY REICEZE ADME REMHRR2ETHFIHEND L O > TETWBHN,
CCTCTHHHAEREEYEEZRATAEODOAIEKDO K ERICBIT S HTSICE S 2 &

TT, UTaEZ2ED D,

HTS TITZ—MWICIEWICART I o1C, BHEEEZE T vy MW EK Y IAA T

< (#E 1),

O 1EKAZ Y —=27

K FIEMTAT TV =R REMT A7 7Y —F0EMEIZR L > 72 /EH
AR ARERT v A R CHBICHMAEITS., by PIRBOMEZ LF 5720, T
EHETELOLEWEDENIC (—KITITIN=LT), 2OWM0 ZIFLENSZD

ICTEDRTRWHETIET 2 Z &N RETH D,
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I AL
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@ B BR
IRAZ )V —= 7Ty hLT{bEWE, BERULT v ZTEE L. HFHME
AR T D (AIFEBEHEICB W TIEIN=4 CTHHMLTWD), BEHMEDO RN o721k

EWaEBRL T, 1kt vy MeBWET D,

O BE AR 7 PR BR

1ke y MeBHOEEOREKFEZH N BELE T 2R SOEERZAET LA

S

WY A te,

@ & Uk EF A

BIRERBR 2 2@ L THEHORRMEZRET 2, 1LIRAZ U —=V T BRERT v
A ThHBNIE, =7 v b ~ORERMENRD D E D M. phenotypic (IR 72 &) 7
A THNIE Mo FAROBORENTWEINE I, REEZRIEL DD, b
y MEEWEmRFM~ L ED TS LAY OIER AR R TERN L &4 8)
WET L% invivo CORGPERTE LA THUILEWDOH > T2EHIZ L2 b0

EDMHEW R ONenew, by MEEMORERMEZHER T LI LITHEETH S,

T 1L RAZ V== o REKRGERBRE CEIEANICER—OT v A

FREMBHT D720, HTS B0 72D~ A 77 L — MNTHELNER < AT HE



BT oA REMETDLILRMLETHY, 22 TOT7 v ROERENZE DR
DHTIS B2EOMEEZ RO D EF > THEE TIERWV, & X HTSO®BRHPTT v A
RICHERH D ZENERLTH, B TCRMFELEZRD A —EETE vy P &K%
TOZENEELLR-oTLEILD, “EHTIS ZHOTELT v A ROELFIIITA
MWV, —H T HTS 2175 0137 b— b - WEENKREBICLEL R VENR NN DT
W, HEICRLVETZERELY., 0D, FRICHTS 280 THH TLE W,
NIV XRRKRESBERPBELWVFERNHTLES &, MICHRICHED RIS T
LEW, REOLAITZE D E E pending, & WO HERIZZRD RV, £HR567R0
SO H HTS 2 FEMTH0EF,. 2B NChoBEOEH T v A REHBET
HTODFRMERFAN —FRHMENTOLRERERAT v I Th D, —MHKIZIE HTS
EWIHLRILT vy A ZRUMITOA AV HL0, BETRERTY vEALRN

METEZNIE HTS EEHIM o FAKREAHH LIV EVN L2 (KFR 2),



Xz 2 HTS OFHESD : — B2 A A —T L EZBEDOTF B

BRI EC 73 D — RO A A—2

RIGE Ew bRl - 51
*

ETHRRELS BREMAMNYES, BEIADT=L,

EEOEKMES (—BHERES=Z7RA7yvE/DES)

Tt RIEE v &R - 5T

@
B EEMMTRT  RMEDZESLEP TREEFT,
LOLERED NS0, PYEBELEEH.

B WAz aveTrIho-REDEWLNTYESAR
BETEIHN. NETHEKRE,

¥ BREANTRAET SETORBIREEFDLEWTvEAE



HTS TRWE v FEB{GONLINE I NIT, BEFEODDLE. EDLOIRT v A FR%E

MWT, EDESRMEEMTIA T TV =i i T2/, WS ZLhhroTWVD L&

2D, TovEARIZOWNWTIE, EdL7z@Y, a7 MIhomfE CEEER

iy

TovEBARTHLZENLET LW, Ji T 2EHMT A 77U —IZHOWTH,HTS &
y MEERZI N6 GOV, TOENRLETHLRETH L, WIHOEHD Z
A7 7V =, ZEaBYizar e o (combinatorial chemistry) TAR S =%
BREOZLWEEWTIA T 7V —DEZFENTVEN, LTI, 7 I BNV AR—
AEBEWMUIEIENRZHEERRFLLEZONTRBY . DO @EWKINEH M %
DZENRTIBRINLILEMERE, U E XX =0kl (Lipinski's rule of five) 72
ExBELTTE ST drug-like 2bEMm ez 5250 E, HamdE B sh
T2, SHIiE, BEXOB AN ET TIERLS, BEDLEEEOT T LITH>NT
b, TOMEEZRLTENLOERALEZVEREEZZMFTZV L TCVDE, £72, ¥
— 7y PRHWIZAEDE Ty PLRTUVWRELZEDEILEW T AT T U —

(Focused library) 72 X H{EH TS 247,

KBIZCHTS 2172 134T ey MEBRHBON D LW ORIEIZR VWA, TE 572
JZOMHERZE THLDIZIE HTSICHE LLETY v A R2HEEL, DOHEDOE W T
A7 7V =M T TELRTEL DI T 2.8 05 ZENRUTH D,

ZL DIbEM T 28, —FMEICRL50FZ0aXFTHY, TRIZADET



ST 2L EMBE B RELIHEDLZ N, TOBRICBWT, 7Tyt RORKELIT T
BER<EMLRELRMBETCHY, ML TPHETHTS 2175 56, Biica X FB¥sy
WZRAVITFE M CE DML EMEIT 2R/ ICRV By FRRBRONDOMERS 250D, b
v NERMEVKR TIHRFIC, BERE T2 23y MEARAE LI NEWHICED
LRERMETD %,

UEXED . 7y EBARZEEICEBNTE, 2087 NZhoEREORWT v A £
EMRTDLARIC, EMLTED2RTMALDLRPIRFETHY , —FRFHZ 1T D

REKFERAT v T THD,

AR TIE, ETH -—ECEBICEP T2 HTSOT v A REFIZEET T, HTS
LT vEARDORA U FEBHROBEICOWTELET S, F _ETIX, £hic
T HMMPRDO—DE LTHBT v A EEZHEMA L, HERELHEKEL THARLST
YEA BB THDL I EEHIE L, HF_ETE, BEBICZOHHAT vEAEZHNT

21 Tk AWM O HTS ZEfi L, HTS 77 v h 74— L COHF AN EZEIEL /-,



BE—E HTSIZE L7227 vy EARDKRA Vb & ZDFRE

1-1 #1 1 : BERF FoxOl D EHBRROLDOT v A F

HTS 7 v AR 1HIH & LT, AR HEBERFESTE (B7 27 7 20K ORI
FANC CEBICAZ Y —=v 72 MY LT —~ FoxOl LERERDOIZDODT »
A RERY BT 5,

FoxOl IEFIRICB W CHRTAEBFEOELEZ N L CHEEOFEICEET 2 2 &8
MO TWAIEERFThHY, TOHMEEHETITHREN M S5 2 L O

RIGOIEHRIE L 72D 9 DB 2 FoxOLPLEFEAI DR 21T > 72, (HF* 3)

K% 3 BEERET FoxO01 D EFH OHER

BEEEME Y > mRNA ® 2UN08 0 REB 1

DNARE&EHE 1 MRNAFEER & o> PEPCK D g g
G6Pase 1T

PEPCK, Gé6Pase

IRE

10



HRE K- O E B E T 521X, £ DNA fEAEESS, WHEICkE-s T ERT 2
MRNA REHEORBELERT 2 HIEERNH 20N, BAENEME T HTS 1T Rin &
Th —ERICIER R AR T LI R ELISAETAZ Y —=0 75752 dH
DN, BIEDOAT » TN EHBIELH D720 BEEAL2 D RIT, &V =V
DNTDERREL2DRLT U,

—J7 . FoxO1 O #z G iE M2 £ - T Luciferase D B H N EH 42 L 9 Ic#Elz +42E A
L7cfihu 2 fER L | Luciferase OIEMEZEE &L ATP ZHR ML THEALTHET 5. LR
— =TTy A2MATAE, MlaE 7L — FTEER, REREEZ AT
ET 5T OMERBENPODRNVAT v 7 THIS 275 2N TE S (K% 5),
MERE LTI, HRAEREMTCHLZ e (LEVWOIERARZ WO, Ho Tt
HRERFEZHEFLRZVE Yy M, WO BHBERLZ<TMNATLEI 2LENRET N
5, ZDOXIRFKFTIEE Yy MEAHEKVIATEIC, BGEE DRI T D2 &
WRELRD, AT =< TRLR—FZ =V =0T vEA TIHREKBITIZH - 72 1EH
ROMEMHREORT, HFANTHBICHRAE SN 74 =T 4 —k L 7 ¥ a v
DAY —=v 7% FHRHY L, FoxOLl & B A% 3 % AS1842856 % fLiH L 7= (X

*6) %
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% 4 ELISAEBE

ELISAE

Protocol

B EHIDNARE 1L
wash

blocking

wash

HEE & 1EEYEHRm
incubation

wash

— R RN
incubation

wash

ZREUARRN
incubation

wash

L Ay
incubation

RIGELE

B\

X BEATYTIHNZL
x washiZ2fEAH S
> BRI MNS
> NIYEXRKELS

CECeccccceccecececee

ME 5 LHE—F—T—L T vbf ERE

LiR—A—S—2 Tyt ik

Protocol

R EiE

EHE 2-3H

A ZE (Luc iferin+ ATP) A0
FiEH

Ceee

A

b

Luciferase T
mm Luciferin + ATP

O BERTYIARLLL 5> AE
O washFE > HE

Luciferase

X BRHEHEHNGEM

X LAEYMOERRLNZL Ho=EA%E
FrLMaEENZ L

> BEBEEDENICRNATIIENKS

X% 6 FoxO1 BHZEH|

choen
; L

AS1842856

(Affinity SelectionTTHU#})
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1-2 fl 2 : Keapl-p62 EHEMHEEEAOHEABREDEDDOT v AR

Hr G IR Nrf2 | Keapl IZfES T2 2 & CikEEzHE I T Dd B, U gk p62
MWHBEBNCHEAGET S 2 & T Nrf2 OJEMENTTHE L, PR OHEEER L 2 5 HER
Do TEl (KR T), £ CHFEEIHBREIEE LTY VB p62 & Keapl ®H A E
MERET 2IEMORE LT - 1,

EEEMMEAEEROBITICIE., —RICIE T E T RSN DD, EBIER
BHECT T L — NNERITEE LV, HTS TIX FRET 2 WK T v A 28 bNn b 2
ENRZON, BET D ICERBERRMERHAPILETHY , —HOHKEOx v MEm
i CRBHE HTS OFEREL 7oV 152 (K%K 8), £ Z THRNTHLFEE (FP) Ex2 AW
Ll Lz, FPIEEIZ, 7V — (FBmERE) &Ny FRE (4 FEER
WOE) CTHIEOMMMERN R L ERFALEFIETHDL, Ty ATr Fa— X
i (AT 2 ZFHZMEICHWMTL720), o7 N LT F RS TR
RARE L LE RN | KA THTS R EMAIETH D, 7272 FPIETHIMI T 2 &
FEMMEEERORERROND O AENR N, E WO EARH D, 4B
FOBMEERE DD p62 OF G EZ T F FET&7od, FPIELZFIH L TAl
JEHERE DK 15 TALEMIT OV T HTS 247V, Keapl-p62 #H A 1EH % 5 09I [HE 5

HieEM. K67 # A L7 (KFE9) 19

Mz 7 Keapl-p62 EHEMEEHDOHEERER

Keapl&pe2 DFEEZ U HIL EMEIRTR

C ket > «>
AEFFAEENT @

@ desradation A MIINIF2DKeapl ~DIESEMEE
X I >
ARE _ w




K#& 8 EHEMMAEEROMBETE

DT NE YUk

TL—FRATOREZEHLN

@FRETELE no FRET FRET

e * N \ =
O 7yt A BIELHIE = S % =

x MRFvhIEMm
x BT IICRBEGHASANE)VH—RGEFHBREBE

@8 H IR A (FP) i Protacol
B k‘eapl_ﬂ‘/l(bﬁiﬁ?lﬂ
2:] MV e Ny _ﬁﬁ':vf_\)b'\j’a'-h:a‘éﬂu
J, incubation
I\ 1 ERFAE
(5 FEIERELY)
O BiEILERE
O &z
x ERTELHDHHENREZL
= AHEEHIEL
(FFEOEINRES BEABMAEELIFMGFERTLHEELHY, M OEEODBVESIHBE,)

X#* 9 Keapl-p62 #& & B E &

K67

o
N cH,

o) o) CHj
/y W /
o] S\:O O:/S 6]
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1-3 /N¥E

EEME 10ICE LD D, N7 v AEE, BIEREHETCIEENZ .
~A4 7L — FNLUERKNE, b LIEAE—FE2 LIF2 ERENEMEICR - T
LEINHTIS TEHAIREILS . DOoEWVWHEETTY v A 2T 2X0BRNHD, DD
i AT vy TEODRn DORIENHRELRT oA REMET OLEND D, &
BIZiE. WHMERONIEZHEOT v A ZEEOT HEMO T ENARERD
HTSD 7 Z v F 74— L LTEDBENRTNEDLERD,

N LVMAICTRENEZHTS AOT7 v A %y bBREHIRTES L TV DA,
FraF P EMEIC LD AERTET, A MBS0 2N -FOMESTHY | &
it ZVERROEN D Z EICEDRENRE Yy MEAG WIS O ATRENE DR T 23 &
HaEnNd, Xy bR EINCEISTT v A RTEE~ REAOBEMENFLE
THN, FFICZVWEHEAE TR VBB CHEMICHRL T nwe | B&Mice vy M &

Y ZIELTLED TEMELD D,
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M#%E 10 HTSIZRODLNDET v A RDOKRA » F EBRRMER

_ s HTSTR®HLN D T ERDOHTSH
i LA TS A N FotA % Tyt A Ewk
FEEI
st cwe— [ HISEETE
DIEWIIEHT 255
e . I
2er \ amec | BESIZ
HEE LT B0
e pr TEITHEEFERLNMND FERE ¢

JRk RIzkB?
AR ? O O

_ DIFLAN A
el ? ShEEAIZFR S AT RE EN [l ¥
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== R e T T —PEEAEEDOEE

2-1 mTsA X F—BOEEML

s xS —RiE, EAEEZY) VBT OMET, FHLEOT TR KER
77XV —O—2Thd, £ FTIE518FFT—ERHMHILTIHY kinome tree & L T
SEEN TS (KME 1) " Vrmgbick by 7 F A BEEL LT, Mk
A, B A T NI ERrax RAERRNORISICEET S, HELEAETHY . €O
EPETESCRE R Tk 2 2R EBET LI P MbN TS, £DD, oF &
WEHICHAIEDOE NS bR F =7 v P& LT REMFE SN TE 2, 1995 4,
Rho-kinase FHLE Al (fasudil) 23416 TxF—BHEA (KM EEHEOREEK) L LT
AR S AU CLLKE ., imatinib  (Bcr-Abl kinase inhibitor) <> gefitinib (EGFR tyrosine kinase
inhibitor) 72 &K 30 H O F F —BHEANAKRBINLTVDLIN, N6 DT LA EDRH
DAKITH D 2 B, 4, tofacitinib (JAK inhibitor) 3%tV = —~ F I L L THER
. S HIC 130 L Lo —BER PR D IZ0, STV 5 EOIER
L% %) —iL 80 LT kinome &K 2 HF LA N—LTEL T HHRA
=Ty P LTOFT—BRZLOMEAOMEREE Lo TS W, X
TBHEAOIF LA LIT ATP HHETHY | MEEMALAU TN D Z &2 b @ERME

AT ORELS, KVXFT—EREEZHITEHEEANORRLEFLATN D,
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X#*F 11 HTS#—4 v rElLTOFuesrA 3 F—FPoEEH

7°D7__’f )#j__ﬁ tw: X ~Human

Kinome

> BEOHEUUBLELEBRAGERNORIGICEST SEELGA/VE

» ERTIX 518 kinase BME15NTHY, Kinome Tree THFEIN TS
( G Manning et al. Science 2002 )

> EWEICMARKSABRTOXF—EHEEEILZ LD, ZOEEAENATPIERE
— BROGEZRNORROLEN

> BARHROEEFNOS—7ybELTEBOELLNT, £ 020%FELM D/ I—L
TV,

Fz EDFEAEDERERE,
— RS —TURELTOXF T —ELENEZTHORELEE

( Ten things you should know about protein kinases Fabhro D et al. BrJ Pharmacol. 2015)

http://kinase.com/human/kinome/

Unexplored therapeutic opportunities in the human genome

Table 1| Current distribution of TDL categories by protein family for the druggable genome

NATURE REVIEWS | DRUG DISCOVERY Target clazs Al i T 7, e
GPCRs (non-olfactory) 406 96 113 145 52
WOLUME 17 | MAY 2018|317 Olfacton, GPCR a2l 0 il A il
| Kinases 634 50 390 163 31 I
TETTETTATIET s TZE T TS
L,r\ "\\| L\ I \ g\' | g Nuclear receptors 48 18 19 11 [}
/ MALTJ1J Transporters 473 26 6 287 114
Transcription factors 1400 0 27 866 507
Epigenetic proteins® 280 12 53 178 37
Enzymes* 4,146 186 493 2,607 860
Others 11,957 87 27 6,571 4982
Total 20,120 601 1402 11,086 7,031
GPCR, G pre L *Includes iption factors not already counted with

those in the transcription factor category. *Excludes kinases.
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2-2 RO X F—EBEHBEEIZONT

FI—BOEMEIESEE L TR, H<IERIERES N 2P-ATP A L THEED
UV YBIbERHT 2 HFENI AT TWIER, HTS TIERKED KK M IEY S M
LlewkimiFfEI LTS, UV Uit S R E 28T 26k % A7z ELISA
K> Western-blotting {72 &4 HTS ICHWOH N TE 2, 26 X TR % < wash
BAERELHVIELDENRKREL RV T WV, o, HENED D IS HUE % Bt
L7 vEA REMETLILEN DD (ME 12),

IR L, KOBEICHELIS Ty eA N TEDLIEIIC, BRA R A= —0MHE
W L FEICEL2F S —BEMEMEOTZOOFy FREOHEA TS (KE
13), R THIEFITADP 2 ERT D Fikafiolox v AW O RE S L, JA<
RIS TV B2 BRI, T —BRISOLEEY TH 5 ADP 2 E &S 5 J7 55,
FI—FBIlRoTHRA THAICLo THEREBERPRNEL 720 32 REMNEZ E &
THED . T oA ROBENRLLT VML THDE, ZNHLDOF v MIBRESHET,
WHMERH D7D EMTITH L0/ L THEM T, FAFPCEERELHY BIFITTE
NIz, 20 BTG EFAM T 23R E T MU ELND b DENY THY . FFIZ

THTITTORZ Y == 7BV CEZTOENNMEELERD Z ERZ 0,

19



M#£ 12 ¥ F—ERIEE ZOEHEBEEICONT
p
DV BIEEEERIETSH & ﬁ

BEZLIZPYEARBETINEHY @ADPERHTBHE

Substrate

BECLICTVEAREBETILENEL

X* 18 HxLxd ) —EEHEIERE

HEEE
« RIE (32p-ATP{EFE)
« ELISA %

* Western Blotting ;%

HmiREN TLEF VD H)
* SPA (PerkinElmer) :scintillation proximity assay using 33P-ATP incorporation
= KinEASE (Cisbio) :homogeneous time-resolved fluorescence immuno-assay

using biotin-tagged substrates
* IMAP (Molecular Devices): FP assay using fluorescent substrates

* ADP hunter (DiscoverX) : fluorescence assay which generate H,0, from ADP by enzyme
coupling reaction followed by production of resorufin

* Transcreener (BellBrook) : FP assay using anti-ADP antibody and far-red fluorescence-
labeled ADP

* ADP-Glo (Promega) : ADP is converted to ATP and the ATP is measured by means of
luciferase/luciferin reaction
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2-3 FHRXFF—BEHERAEEOHRE

2-3-1 >R A R BE B EE R EE

PERR BRI (FE 25K CTHAIMWEX 7 LA TF Rhokkx 2S5k (EAE - B
BB BBRY) WEBTOIMETHY . TOXRBIEIHKL RFKORK L 2o T
D1E0, AR FOREEMAZBL TEZOSMOMBEICETL TSI ERMbAT
Wo (M#* 14), D7, £ OREFERLEMEACH 2 Bl TE L, ey — L LFl
HOMLLTHETHLEEZALND N, TOFEMEMNEE L L TIE, HPLC X RI %
FEHT 5 HTS IZmnWnFiE, b LA Eaitexy FE2EHT 2 HEORTH -7,
Z 2 TCRIZEMAE IC W T, BB EE R OIE M & 8 2> D (R AT k& CRIE FTRE 2R BT BT
B AENRBE I (R 15) 22, ZOFBISHEREEE v, BIESEHE,
ORI IE IR OB R SCRIE S THMEN TR T2 D IR AR TR EE R O HTS
MNEMMAETH D, RITZOBENT-T vEARE2, OV LEVEBTRHATE 20
MWEZZ 2BBEHD ADP £l v 7Y v F 6 (3 BefE o %3 KOG T E &M IC ADP
DEELVY VT 4 O®ICER) IIEHL, 205 % ADP EEARR (FF—EX
ATPase 72 &) OIEMHREIZISHARETH L LB X, EFIX. LVAERY—F v K
ELTHEAEANTWSE e T A X —PoEHHEECCHT =D, ¥+ —F

T oA ROEEREIT, AAMEMRIET H5Z LI LT,
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ME 14 HEEBERELE BIE

"

| UDP, GDP, CMP I

REBER i
:) £ +

HE 16 FHARGEBEBRELS

Protocol

PSR B R UL

BH %) (ATP &Kinase) &0
incubation 60min

R &R (FEFR&ER)HFM *
incubation 60min

IR

e

IR R

step1

B 2%

: stepl

step2

Kumagai et al. Analytical Biochemistry 2014

UDP, GDP, CMP

UTP, GTP, COP
=

NDP kinase
CMP kinase

[ ADP

—

ADP
Glucose hexokinase GEP

S _
7 Diaphorase -
= . = Resazurin
< Resorufin =

EAPe Y

AMP

step 2

GEP glucenolactone-6P
dehydrogenase A

NADP* NADPH

=

32N EEFHYT) Y RIG TADPERH

ADPEABEFRDFMHRAEICHLICATE DM,

22
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2-3-2 B X T —EEHAEEDOHEE

PEWR R BERIEMEM B D 2 BEEH © ADP Z£#a » 77V VG (K3 15 BE X H
D step2) ., X T —EBOEMHME~ICH LB SHEAXK 2 KR 16 ITR-T, F5
— VRIS THELESNT ADP 2, 3 DDOEDO N v 7V IRIETLY VT 4 K
WL CZOENMWEMET S 53 (LLT ADP # 61k L IER) T, T ORI 10 &

HOMROREZREELLET THDL (ERIBICHOVWTIIEREHEEZZRO Z &) 7,

HE 16 R XFF—EELEAEE (ADP #tE) OEKXK

ATP

| |
i i
i Glucose '
H ADP :
i hexokinase I
H G6P H
]
i dehydrogenase i
1 AMP luconolactone-6P |
| G6P g |
i i
i NADP* NADPH |
1 ]
i Resorufin Resazurin i
]
: (ex 540 /em 590) Diaphorase i
! !
] ]

Imamura et al. SLAS Discovery 2019, 24, 284-294
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X 172, SRERE L2 —BIEENEEO e ha—VvE RS, A4 7/

L— FNTHR T —BRIEZToT2HE . 22 ~ADP R E AL ZERINT 5721 T,

30 RACITHEFRE & i E DR EICF T —BIEMELWETE 5. MR EIT IR

SNTWLIRIENLBET DD,

AT 20ERIED 1/10 L FTHTS RA[RETH 5,

M#E 17 FHRIFF—EEHBEE 2 ba—

LEM+EER+EE&ATP

BRI ﬂ

e du kit Al

BRE RS 307

BHICRE

Ex. 540 nm / Em. 590 nm

24

1well IZ00 A &5 12 UfRE L. v F&ff

10fEDHEREN TS
EERER
o iR (0| |00

NADP ; 0.2 mM
ADP-hexokinase ; 2 U/ml
G6P dehydrogenase ; 2 U/ml
Diaphorase | ; 2 U/ml
Resazurin; 0.1 mM
N-ethylmaleimide ; 20 mM
MgCl, ; 10 mM
Triton X-100 ; 0.02%

in Tris-buffer (pH 7.4)

( AFER: 112 A / well )

PEEZDHL/100D S




FPTILADP ORBHEE L F DL VT ILOREMREZFH 572D, ADP & 4 (F 5
L. ZOBZD TV UV IRISTEBRINTZLYI VT 0 v OEMEEZRELE (KF
18), TDOHKEHE, ADP 1 uyM 2648+ uM T T =7 RBEBE TR T2 2 b n

D BHRS (LOD) & E&IRA (LOQ) U T DMWY +4312{K W\ L 3R T & 7z,

LOD : 0.03 uM : ((average of signal) — (average of blank))/(SD of blank) = 3 @ If i &£

LOQ : 0.08 uM : ((average of signal) — (average of blank))/(SD of blank) = 10 ® K @ ji# &

—FH HTS ZAT OB DIEL LT, SIB (Y7 F e RNy 7 7T 0 RO)
b eNnE, — KW, IBTHONILTSBRILE RIKTH 2 ETHD Z
EREFLWNEINTWD, SRIOMKEM TIE ADP 1.2 uM O > 7 F /L% 2554, A
v 27 7Z 7 K (ADPOuM) (% 1014 (S/B>2) &720 . ADPEADN 1uM fHiETH
AL HTS AIRETH D Z EN RSz, EBRICIE, &% E2 L TH uM ~10 uM
D ADP WELEINDT v EARTHLZENEEFLWNEEZTWND,

Fo, —re (20 Bef]) =IEICTHE®R (MEX 18D 20 h (A)) WIEL T 7T

MIIFIEFEEDLLT, BRTOERBE 7T ANLETHD Z LN RSN,
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Mz 18 VYAV T7 4 rENXDO ADPBEREM®H L ZEM

60000+

Fluorescence Intensity of Resorufin

(Ex. 540 nm / Em. 590 nm)

Standard curve of ADP in enzyme-coupled fluorescence assay. ADP
solutions of various concentrations were mixed with detection reagents,
and the fluorescence intensity at 590 nm was measured with excitation at
540 nm after 1 h, 4 h and 20 h incubation at room temperature (N=5).
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2-3-3 BBMEDOREIZONT
ATE TR ANl . ZOFHBF T —BEEREEIT MEHRCFF—E42 5T 31
FOWMFELEHALTNDLZ L, —FOBEAL LTI, N6 E2HETLLED
WHBBEEE LTSy LT 2ATEMERETONS, Tyt A RTHE X RFF
AOBBGHERTFAET LN, FE—ETHRRZLEBY  HILZWHATETOE v M3
ST DD, ROBRBTHRNICHERTILEND S,
AKHEZRMNTHFF—EBFAREZIT LR . Gond e v MeaWIT, XMF*K 19
O, (DFEBIZXFT—EBZHET LA +OREREZILET 260 THDHLEH
bbb, EE e T —EBE LB ET D LA BN TS staurosporine @
fFER T ADP OB 24T 9 L. REKFHREFEFENBO O (KF 20), =
NIV, 20X BILEMNTAT TV —ICA>TWNDHE, HWETHX T —E D
FIEME AR TH ADP OZEMEAHEFE SN, By P& LTENISNATLE D
Tt Dd, o0 EKBICHTMERZ b o v MEEWMER/ DL T2DIZIE, B*E
QIZRTEIICHTS by MEBMN L ERMICQDOBGIELR L EN D D, £ 2
TR, O IcENT IO, T —EBIEFETTADP T2 77 b
VAT kA EITV, EOE Yy MEEWMEQL L THRAT IV EEZ X T,
LRIz TEEEOHRBOMEAE LT (LAt - st o RIS & 55
BRFA LR EZRT DL BBECBREENEC 2 WRRENZET b 2, BB
WZOWTIE, AR 77 L A7 vEAIZXVBRSZENRAREREEZEZOND, A2

PEZBR < T20IZid, D a TR0 25 08 BOGHTOd e fE 2 JE U, BSOS o H7E 18
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EHETDZI L TRISICLODAEEZAMOLY, ty PELTERSZIENATETD

RE

% 19 ADPHMETHELNI DIy MEAHDIERA R & RGO A REMH

D *F—CERETBILEY HTSEwk
HEoevk

<> ©® BREROEERE

e D) BET LA
1

FF— ¥ IEFAE FTADPD

ADP hexokinase | GBP dehydrogenase *ﬁ II:EI % Bﬂ %j-é ‘": g' !P&I
GBl gluconolactone-6P
AMP .'
NADP* NADPH J)I27PL ATyt A
'; i (kinase - / ADP +)
Resorufin Resazurin -
OD:OD,OH 0§©:D:©,0H 'C“E‘?fﬂﬁbf:lﬁ@t“)l‘%bﬁ'%

i
0

HTSEvk - @ Z7L2AF7ybADEVR) = O(EOEYH)
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K& 20

%inhibition

Dose-response curve of staurosporine

ICso = 0.36 UM

................................................

Staurosporine log(pM)

ADP 10 pM 71 F T staurosporine DIEE Z 50 | HE&E O ADP % H i
AU, 80 %I #MH (Ex. 540 nm / Em. 590 nm) % & L 7=,

DMSO = > b — /L% 0%BL5%E . ADP JEMF/E F TO®E M E 100%LE
& L T%inhibition ## % L. Prism TN 217 - 7=,
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2-4 PERIE L FRE R EHE O LB

2-4-1 7 v A FHEDEWL

ZOHUEELZFF—BIGHEREE (ADP #Y61E) I oW A M & BGE T
L7, fERD ELISA i, BLOBIEILLS ¥F—8 HTS KEHIhTWDF» b
ADP-Glo™ % (ADP #t1E) L DB EZIT o7z, 3FE DT v b a— L olkiks K&k 21
(27”9, ELISAJEICHE~% &, ADP 3Otk « EIEIT E bIC AT v T7H N D 72 < ff
HThs, TZLTRIZCZOBED “Oxtkig+ 5L, ADP BRIETIHETHAFET S
ATP %#3i47% (ADP-Glo™ Reagent is/J1) LT 6, A L7z ADP % ATP IZZA&H# L T
E 3 % (Kinase Detection Reagent ¥ 1) Z 205, BHIC 2 TRELE CTEM S 20
HOICK L, RADP & HIEIZADP # 2 D EFEET H700 1 LE TR TX, i@

MOREIZT v EALARETH D,
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Xz 21 ELISA ., ADP RYi#E, ADP®ENEDO S v Fa— g

ELISA ;%

compounds

FF—EHEM

EE-ATPREN

Incubation

1= LA
2

transfer

Incubation 30min
discard Wash x 4

O T IREN

Incubation 30min

discar 1RAT AR
Incubation 30min
discar Wash x 4
HRP-2T HL(F A 10
Incubation 30min
discar Wash x 4
BERF
Incubation 5min
discar 0.1M H2S0475 1

AITE

ADPFEILS

+H—EFMm

EE-ATPAM

Incubation

ADP-Glo™ Reagent = /10
Incubation 40min

Kinase Detection Reagent 7%/l
Incubation 30-60min

HAITE

ADPEE IS

compounds

FrH—EFM

£ ATPFN
Incubation
X24% B AR
Incubation 30min
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Flo, WL LT BARBIIEEDOBFRHAESLKINOEELZZFIZS WA v
NR®HD—FHT, BT FVOEGPENENIT AU v N3 H 5, ADP-Glo™ ik
TEHENEL L TR BROERFE. +oRB 42 nd CRRMS 2 KR E) 23,
ADP #IETHRIBIZCAWVWT VWD LY L7 4 VXS HIZEZETH Y, 20 7= > TH
IFFAUCETHLZENmman TS (MK 18), Ziix, EEDO HTSKIZ, KED
U= EBATRMERDOAZ vy I —IZ AR —MEPEETH, BHE TIEMET
bHMEELT) ZENTELOARRELI DL ENI 2L THY . EED HTS ITBWT

'L\gﬁb\o

Fl.BEETETTL—1rD01 0=V HTYVOREZ/NSLSTDH (NAT =D
AV Yy MIZOWTHERELZSROZ L) & REIZIS U T T FIVMBEN TN DM,
HHETEOEVEDLR Y, ZD7H, 1536 {72 ED/NA S — A bid & ko h
MLRTWVWEFZX D, BRIETHLT vi2AFTMHET/NHNZAT = b LT BEORKE % &
DEHOIZIE 1 Vbl ORMERMZEST L TRES 7 TITAEHIT LI LN
TELN. 17— HEVOMERMNEZDLZ ETEOMO Y 7T VKT O E
AR 252 LE HEYVRVAERMKT HTS 2 FE i+ 25 2 LIFHENITIT
LW, MIGRE L TIEZ, CCD W ATZ XA TORERTHET D22 ENEZ26ND

DR DBANMLETH D,
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2-4-2 HWBRHFABERO T oA ROARATYHRIZONT

9. ADP B EB X ONADP #EEZH W T 384 7L — b TT v A LIZBO N

FYREWB L HTS &) ECT v b A ROMELHRT S 2 EEXEBETH Y,

— W AIZIE Z prime factor (Z)& VWb b, Tyt A RDOELDXEEBE L EEE

BHLT, TveA DORKERDE

179

(X% 22),

D 7%, ADP ik & ADP &

ETOT v A RO LEZEZ A, ADP 61 TIX 0.80 s izxt L, ADP

HEETIZ 085 L RMEIVEWEETT vy AR THD I LENRENT,

X#& 22 ADP ¥ Yik L ADP HEHIEDONRT Y FOLBRMNER

@ High Control (HC): EEEHY

@® Low Control (LC): BELL

TotA DEERZD-HDIERE
Z primefactor (Z')= 1-(3xSD HC+3xSD _LC)/(Av_HC-Av_LC)= A/B

ADP#H Stk

25000

Z'=0.80

15000 -

Lumi

10000 -

200 g et T % A
e AL

T T T
20 40 B0
well Mo

3x 5D of HC

i $ {SD_HC)

3xSDof LC
(sD_LC)

ADPE Jt ik

15000+

Z'=0.85

Average of HC
(Av_HC)

§ 10000 oo . 1\

3 i

; i

I 1

T 5000 AE B
Average of LC V
{Av_LC) P s
’ 2 40 50

well No

ADPREEITHA, ADPRXEDANEVEETT v A ke
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2-4-3 WA RO MEFEEEO LK

T 6 oD% ) —1F (CLKL) PHLEAICOWT, FKIC384 7L —FFHNTT viA
ZATU . ADP JJtiEEB LUV ADP #IE TE N LT L T CLKL & F — B EFE M
AHEBLIELEZA, BIER—O ICoERHE L &6 ADP ¥tk & ADP 6

ETEERCEEHFEEOMRNGOND Z LA RESNT (MFE 23),

& 23 T —BHEEFHO ICso BRI ERR

250~
2
2 200
7]
[ 7]
-1l
& 150
g
&
& 100-
g
- R2=0.994
2 50-
[—]
LT ¢}
g
[I I I I 1
0 50 100 150 200

IC5 by bioluminescence Assay (nivI)

Two parallel kinase assays were conducted in the 384-well format in the same condition as primary
screening and detected by different two methods, one using ADP fluorescence assay, and the other using ADP
bioluminescence assay. The 1Cso values were calculated from the results of each assay, and the correlation
was examined between the fluorescence assay and bioluminescence assay results. The line corresponds to
the fitting of a simple linear equation to the data.
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2-4-4 WA RO (e D N=1 FAMMfE RO LB

SHhiZ, MAOKMEEZHWT HTS Z1To 2B, bbb v MEAWIZIEN D
bDHDMMNE I MdERIET D720, BIEEE CRAT 2 1280 OIEMT A7 T U —
ZHWW T, CLKL & F—RBiZxt 4 2 B FE MM Z N=1 TITWRREZ LR L, £0
fER. ME 24123 T Lo, Ol L bick y Fehddh@me v & QADP %)
ECToHe vy bLTELEW., BLUOOADP ®iETOHE v L&YW, O 3 FE
Hoby Fpa/mbohic, 2TO3IMBEOL vy MZHO>WT, KSR THIMEZ MR L
LA Qe y MILBICHEAERHY EOb vy hThLAREMERTREB I
NWLOFEMETOLOE vy MIFBENTRN o7 (KK 25), 2D &b, ADP
HEHBEICLVBFIRERI GOy MX ADP ®AETHRERICE Yy FELTHD
nNoZENRREINTEZ, —FH, QBENXETOAOE v MIFHBMERD 7= (KFE 26),
INHR@DIEEMIE ADP L TIIILEFEMLEZ RS RNV EN6EOE v F TR
WeEBEZLND, @QDILEWMA ADP HEIETOH e v bR DM E LT, Al
DEY | REICEHD L 3 ODEEHFREZ 1O EHET LATRES., LY VT 4 ot
FHETLDLONRMAEM THLLARERET O, EERICX ST —BIFHFETTY 7
FTLVUAT v A 217D L, ADP ORI B EFET L2 2 & R s e (KE 27),

LEX D ADP H#OLIE TIX, RBADOBIGIERELET L AREEN S L8, EDO L v
FEBXOLNDIEAEHIZONTIE, EH6D0T7 vEAFREHEHL T MBETEL Z
L BEIR®V T AT v A 2 E T D2 L THBEEZDEMICHRTE DA

REPEDS R S e,
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X & 24
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HAETHORE

1280 L &% » N=1 M & & D b8

20

10

-10

=20

-10 o 10 20 30 40 50

%inh_A1

RIAETOEREFFNE (%)
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D #BEEVE

v @ ADPHIEDAHTOEYH
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& 26 HEECRTL1KRey hOFRERRSER

100
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80

70 e e % .

60 ’o. L)

50 Q ® ©°

40 o D #BEVh
30 P o > BEREHY.
20 @ #ERENHTOEVH
10 e > BHEHY
o
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IR7vEATHOREEE (%)

BRUEARTOEETEE (%)
L

M#&E 27 HAXBEZBI ey MeEHOXTFTF—EBT S EVT7 LR
7T okA TOEELE

~ 100
& ®

o
% 80 l
o
o o®
T 60 o.. ¢ @ #*EBEEVE
i?» L X ° > FF—CYHREFEIEHY,
8 40 ;
& ® @ EEEOHATOEVL
E 20 > FF—EHEEEEE
mw _ YI27LURRBEEFEHY
e 0 j

0O 20 40 60 80 100

BRERBTOUIZLUOARBEESE (%)
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2-5 /N

LEX DRI, ETHEBEERZEEEO —HoKISEZMMA L, LV AIEY —7 v b
ELTHERS N, REHICHEDNED LN TNDEXF T —BOEEHEELZHEE L
oo ZOHFBFFT—BUEE (ADP ®IE) 2. PH I LTV D ADP FEIE & g
BT LZRER. 7oA ROKEIXREU ETH Y EEFA OB EEME S S G
PAFRE, £72 N=1 TREMMi L7ZBEbiekiEL R L e v MEAamEREWTRETH D Z &
DR S NT,
TEENDRSERB T, 2208 KBEIC HTS R TE 5 EENAY v N ThHDH—
. T7TAYy PELTHRIERZEEFET2BGENLNZ ey T2 2 e Esni,
FEDRVBBCTEBELILSFMATRETH., ZHBOFTMICR D EHEREL 2o
TLESZEHZV, £ TRIT, EFITRBIEZ HTS 230G 7> D 50k B 12 920 7T
BN EID FERHRLZHEETIBEENEASOWVWE Y FL, ZENbEEH AL
BRUIF DN EI N, DEVIIHTS 77 v b 74— 2L LTHANE I MERIET 572
O, ARTGEZ AW TARIFEEM O 21 TEWIZ oW T, EEIZF T —BIHERERK

DHTS ZEE+ 52 & & LTk,
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M*E 28 HFHFF—BEMHEE (ADP#HEHE) ORI

AADPHE ik,
> ADPRENELLHBLT,. TERHENVLERBIT. A OB REICHTSA EME 7T Bk
> RHERZEEFIT28BHENE<eyrTSTaeEHY

U

v ERRICKBEHTSHAREN OEEEICERBEATRENESI M ?
v BHRZREFTIBEMELAENGNRETEIN?
v ZTORBEEESEALRITANESMN?

=> HTSTSyhI74—LELTERMESH,?

U

21/ EWZO2VT,. EEDXF—EHTSEITLVREET 5
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B-E R F—EEEHEEZHA WX ) —¥ HTS £
R

J-LHTSEHD O DT v A RIEL
3-1-1 CDC2-like kinasel(CLKL)IZ 2>\ T
FF—® HTS ZFEM T 2124720, MAPK &M LU CMGC 7 /v —712J& L, SR
¥ F—F% KA A % FF> CDC2-like kinasel(CLK1) DL ER # R T HZ L & L
(X% 29), CLK1 % serine/threonine & tyrosine O i J5 % U > lE{k T% % dual
specificity kinase T& Y ., mRNA O A7 Z A 2> 7 |ZH#H % 72 serine-and arginine-rich
(SR) protein %z U > f&{tb4 2 = & . RNA O alternative - splicing Z flf#l L T\ % EHE
BRERAETOLD MY, TAYNA~—Tp VMR AERE EOMERRE SN TE
h . TG003. KH-CB19, Leucettine L41 72 &4k % 72 CLK1 FILEFI 23 A S 4TV 2 23,
FREELLTHERTEELLTWRWED | {EEORWEFTB KO AN T

YN % 28735

M#* 29 CLK1iX MAPK ¢t L CMGC ZVv—FIZR7T %




3-1-2 &HBRH

FF—PEHOREREN & RISKR

T oA REEDOTD, FTIECLKLRE & SRR ZRET L LLTOEY M
AEITo T,

CLKL JREMKFR 7 ADP EEAEZE L., KISOBEERH V. H> SIB (signal
/ background) 7% 2 L kB, L9 i 7e CLKL B FE % 250 ng/ml & L 7= (X% 30),
DERMIZE T 2 Y A OE R R AR 7206 (ADP FEA &) OE AR L. #IE
PR+, T FARENLENDOSRERE LT 2 KEXZKETH D & HIWr
L7z (KM% 31),

T, X BORISRETFICEIR (25C) &Lk, 3TCOHF R X —BiEHE
TR RDEBZLONDIN, A v FaX—va VT L ORE2 LT HZ L
T, 7V —rofRlim THIEMBMARERLR>TLEY “=y VR RHL TR0
b Thd, TOHBEIT, A FaX—FRNLELERENOIREEDNDHDL LA F a2 X—
Ya vl CTRISEDOEEEENEZY, TOBERT L —FAO U = VALEIZE - T
EACHEN R 2B, TR IEEOEWVWE RS TENTLEI>ILAERH DL O T

Do (A Fax—va VR HENEERIISTVWEEZOND,) ERIEEN
BWHNRKIRBEOERBNEZ DT WD, A v FaX—va HOEBELRES
NHN, EHEG (X y/=) OFICKIZRLEFLAEZ T NVREZGIE, ZTDLEIZT

L— FZ2 AN TIEE 100%DEHARE T, o FaX— g 0952 LT, mBEOEE
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Mz oNnN5, BERTOAL L FaX— a3y TCHRIGERMMAEWE SR U < b

DEBENRICRDTD, EdROXH>ITH vy X—ZANTA U Fax—va 35K

AL TWD, 2, —HICHERE VWS THEECAXATER DD, FEEIXZ 25Co A

YHXaN—ZATHIGSEDLLOIICLTWD,
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X% 30 ADPEAEDX S —VPEEKGEMHE

40+

w
(—]
L

250 ng/ml

ADP EXAE (uUM)

0 500 1000 1500 2000 2500
CLK1 (ng/ml)

Progression curves with various concentrations of CLK1 to determine the optimal kinase

concentration. Incubation time was 2 h and other conditions were the same as described in

Materials and Methods. N=4.

X% 31 ADP EAEB DX J — ¥ KBl & i

15 -
s
=2 10 -
[t
i
" 9 RISEERS 28RS
2

0 1 ] 1

0 2 4 6

Reaction time (h)

Optimization of incubation time for kinase reaction. The incubation time for kinase
reaction was varied; other conditions were as described in Materials and Methods.
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DMSO jiit 14 D #eF8

HTS TREAli & 1T 5 L & #1242 T DMSO IZH T T2 72 FEET 2 B EEICE Ui
DMSO DR ADEET B2y, T D7D, 55 L) DMSO (2 & % F T — B RIE~
DEBERSH D E D MERNTC, TOME, KK I2ITATHEY | 5% E TEHEEN

BWI ERERINT,

X% 32 DMSO Mttt R

30000

o

o

L2

o

S 200001
|

o

o

o

® 100001

o

=

L

DMSO (%)

DMSO tolerance was assessed by CLK1 assay in the presence of 0.0%, 0.31%,
0.63%, 1.25%, 2.50% and 5.0% DMSO. Error bars represent the SD for four wells.
CLK1 concentration was 7.2 nM, incubation time was 2 h, and other conditions
were as described in Materials and Methods.
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ATP JBEIC DWW TiX, CLKL & ATP ® Km X 11 uyM TH D & SR TV DA, 4
YT TN EFGEOD, ATP OIHE N 10%UUNTINE 5 2 & #ES L, ATP = 100 uM
TTvEA%ITo> 2 L& L, TOB, BEMICxXF T —ERISTELSN D ADP X
10puM BE L 22 L5, HEBREICOWTIE., UV UBIbEMaN 1 Thd L

N, ORI HER T+ oEE L T25uM & LTz,

UEXY, HTSOT7 v A &2 To@mY & Lz,
CLK1 #®FE  : 250 ng/ml
FEERE 25 uM
ATP & J& : 100 uM
&R EE © 10 uM (1% DMSO)

Incubation time : 2 h at Room Temperature (25 C)

9 % buffer (X ALEMDOEEZIWED | BERSCEE R EN DRI O F
2= T HENRET DO xR < T2 KRR E O SEE R (4 1R 0.01% Tween 20) %
ANTWD, MOREZANTLE ) LB TORERICEPLLLT S, AT Y X

DEEICA Y RT VD, BEALETH S,
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BEAEEYEOEMEER EHEFEEOREM®RIZOVWT

RO 7 v A &bz T, BEaMm® CLKL LEAI (TG003, Leucettine L41, KH-
CB19) DM EEMEZF I L A, FEFREINTVD ICs fE & T WENFH S
7=, (B3 33)

F72. £D 55 LeucettineL4l @ ICso fEE . ¥ T —ERISHFHZE X THIE L &
A, MR TEHICIMMETIHIFIZRU ICso i 2 /m T2, —Bafk> & 15
DHELDLZENbholz, LBIZXF T —BORKICKMZ 2 KR RO N, 3FFMET
X7 v A RORKE L L TRERY (A CHEEEZFOMEW 2R U HEEMEE
THRHETx2) LHWL,

5T, ADP il Z IR L TH L O EEHOLEME 2R T 5720, ADP
HRZSBML THD L% E 4ARFM% O 1ICs EZ L7 2 A, IZIER LET
b2 ENHBPLE (KFK35), ZNICED, ADP IR Z RN L TH 5 4 R #£ £
T (IWFBEBICHEZBBLESS. TO3MMEET) IEEHFEENLE L THRIY

AT B &I L7,
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K#%& 33 CLK1 ®BEAFHEHR & HEMEH ERE RO Lk

Compound Name Structure ICs, (nM)  Reported IC;, (nM)
/1\\: - \:)—O
/’le. /_;‘I“-N> a
TGO003 7T 102 49
0 7y
. o, ,)\\ )_("N_ N/ b
Leucettine L41 T 0w 34 15
A
N—*?\\\\\r_)é_;N
/ a
KH-CB19 ﬂ--%:[..,--r.g_éo 12 20
o r’ N\ o

Debdab, M.; Carreaux. F.; Renault, S.; et al. Leucettines. a class of potent inhibitors of cdc2-like kinases and dual
specificity, tyrosine phosphorylation regulated kinases derived from the marine sponge leucettamine B: modulation of
alternative pre-RNA splicing. J. Med. Chem. 2011, 54, 4172-4186.

Coombs, T. C.; Tanega, C.; Shen, M.; et al. Small-molecule pyrimidine inhibitors of the cdc2-like (Clk) and dual

specificity tyrosine phosphorylation-regulated (Dyrk) kinases: Development of chemical probe ML315. Bioorg. Med.
Chem. Lett. 2013, 23, 3654-3661.
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M*E 34 FF—ERERBICKIEEEELL

1004

80

Incubation time of

=
= 60- . :
;§ kinase reaction
-]
=
= 401 - lhr: ICso=36nM
=
- 2hr: ICsp=30nM
201 = 3hr:ICso=45 nM
od——"r —v—O;’N ICs50=195 nM
4 2 0 2
log (M)

Time dependency of dose-response curve and ICso values of positive control
(Leucettine L41), which were almost unchanged up to 3 h incubation for kinase reaction.

K& 35 ADP BHEHMNE O EFEMEOREM

100
=
2
= Measuring time
= 501 . .
= after detection solution
=
S —©— 60min:ICgq =47 nM
—B 240 min : IC4, = 55 nM
O- .....................................................
L} L} L} L}
6 4 -2 0 2

log [ Leucettine L41 ] (uM)

Dose-response curves of Leucettine L41. ICso values were stable up to 4 h after addition

of detection reagent at room temperature.
Note that where error bars are not shown, they are smaller than the symbols.
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ADP EAEN CLKIBREN R LD THDHZ L OHEER

KT v EBAEIZADP ZzH T 226, BO X T —FBIZ LD ADP EEAE L | X
JSWIZIRA LTt OB RIEHEIC L 5 ADP EAZXBITE R0, IR —BOEEED
ADP FEAEZ R CWeha ., oty MIAROXFF —EB TR oEHEOMR
ERTHDH LIRS, TDORED, RTWD ADP EAN CLKLICK 2D TH D Z
EEERT DD, MEOFE, CLKL OFRAILER . I L phosphatase [H E #l
WANZ X % CLKL @ ADP BEA D &b % J ~ 7=,

ZORE. MEXIGICARTHED  HERLTHLEOBRIED ADPEAENALONLD B O
®. CLK1 ® ¥ B EHIfF/E F TIx background ¥T < £ T F23 Y . i phosphatase
PHERZIRML TH ADP EEABRICIZERER 2N b KEMETHR TS ADP
PEAEIT IEEAEBRCLKLO X F—EBmREICL Db O L Lz, RENRLWHAT
H ADPPEANE Z o CTWHHIH & L Tid, CLKI®HC U YE{ILWNTER 72 ATPase
EHICEDLONREZ LD 28,

kX, A7 vt THRIELTWD ADP AT CLKL R R ZRIEMHIZL D L O

ThHY, ThafEFEE LT CLKIEAORRK 21T 9 2 & TRIEZR W &l L7,
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M#E 36 EELBANEFEANOFEICLD CLK1EMHOLE

O No Substrate
60000+ W With Substrate

400001

=

=)

e

=

v —

u -
200001

NN R @Qe
&
\)ﬁ
No
CLK1 with CLK1

CLK1 activity with and without 25 uM substrate in the presence of known CLK1
inhibitors (1 pM) or phosphatase inhibitor cocktail (PPi; 1/100 dilution). The
average values of N=4 and standard deviation are shown.
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3-2 TNTGAT TV — (21 FlLB®) © HTS EifER
3-2-1 HTS E =
ATEORFHERZE E A, IRITICRTEORFIET, AIEEEO T VI 47 5
U — (214,106 L&) 1% L CLK1 ® HTS #{T-> 72, A HTS TIXf#% O E R —
BRI OMNNLBEETH D720 BHEIRINE ., ILEEEOL D B 720 2 & A HER
N SEEMUANICHE CE 2% L LT 1LRIOFEMBE % 60 KL E Lz,
1IRAZ Y —=2 27 Tix, 214,106 bt W E B KEEE 10 ypM 1725 X5, 1 7L —
MZ 320k & T oL, REORMITIIMESTEELMLEA L, 3060 7L —
M (1-2 k&) 2 1REELTHEFBEOT v A 2K 28E THT L7, CLKL

D HTS & THEM L2 ERETR 26 THTHY . v —FUED b Z o7z,

M% 37 HTS EZHEE

Assay Protocol * 3201E&H¥. plate EHoMLHPFELTHL
384-well microplate (30 or 604%)
f EE € 50 nlfwell Compound (final 10 uM) X 675 p|ates
el £ ¢
4 € 2.5n/well CLK1 kinase (final 250 ng/ml) 30 or 60 (12FH{c&H)
4 € 2.5pl/well ATP (final 100 uM) & Substrate (final 25 pmj~_ E1EISFELHTHE
J- incubation at RTfor 2 h ‘\‘\_Q
. ~.
4 €suywell ADP detection sol. (x2) T mMESIEEEER
—
J+ incubation at RT for 1h in the dark
J measurement of FI (ex540/em590)

Multidrop Combl
(Thermao Fisher)

#92BET 21BEEYMDIRRAY)—=FER T LT
( 1-227A1EY. m x 138 Pyt 4EEi)
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3-22 —RARAIZV—=VIER

3 382 CLK1 @ HTS iR &7, BMMIZA 7L — FHNTHCEL LCEZ T
CE T2 VORERZHEL, 12ICF LT ry hT, AE6715 7L — D 2?0
EHEIL 0.90 EFEFICE LS, BE LS HTS AEE T& /=, DMSO =2 fa— /L0 E
HOEMNDH 3SD(K 30%)Lh LD ENE M 2 R Uizt o 7V i3I B E G S i <
bty hEeEZXZONLDN, TN TIEE Y M 4760 (B v PR 23%) SHRZTE
e, EERFWEEDND E y MIARELEZZ T, HEFEMED 50%LL o 2307 H
Y7 (By PELI%) Z45EIZ1IKRAZ IV —=2T by ME LT,

FELIRAZ ) == T O6I5KOT vEAICELT, MUEKETT vk A4 MNT
XTTCWDHZ L &M T 572, positive control & L TEE&I @ CLK1 L Al . Leucettinne
L4l OFEEH MR Z HERFEICFFM L, HTS Z@ U TZ2 D ICs ERE b bz

& mER L. (M 39),
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B#* 38 CLK1l %7 —¥ HTS %%

@Y TIL: DDIZATZ— Ft 214106 L TFIL
YU NWEMEE - 10uM

Z’'=0.90 £0.04

120
110
100
20
80
70
60
50
40
30
20
10

1IRAD)—=2
EvkHTIL

2307 samples
> 50% inhibition
(EvhE 1.1%)

-10
20
30
40

%%oinhibition CLK1

Sample 1D

X3 839 Leucettine L41 D& E/EF Hi# & ICs0fE

150

% inhibition

log(uM)

Overlay of all dose-response curves obtained for Leucettine L41, used as
positive control, throughout the whole screening process. The mean value and
standard deviation of ICs0 were calculated from the results of 13 batches in
primary HTS.

53



ASE, MEHRZEETLIBGEDI KR TENRSDLOWVWEETLIONZFILH2D,
CLK1 oV iZ ADP 10 uM fF/E F CRERICFHFMZITH> VU 7 7 LU A7 vt A &
Ml U< 214,106 %> 72DV TATV, 2°=0.88 L FEHE L < HTS B EM T 7= (K&
40), MEOMHBEZ L2720, B 77 LU X7 v A OFER. itz CLKL 7
vEADOKRETey hLEEbOEKEFLLIZRT, U7 7 L2 AT v A T50%LL
FoOMREFEEZR LY 70T 124, 24D 00660 THY, CLKIT vk A DE
v MEAW 2307 OF) 5%ICH YT 5, 2Dk vy MEGBITHT 2 HEEEDE &1L,

7747 V7T % 30%., 40% inhibition & Z X THIXIEX 5%L R L TH -7z (K*E 42),

M#% 40 V757 L RA7 vt HTS R

SEY LTIV DDISATIY— &t 214106 BT )L
YUTIEHERE : 10uM

ADP; 10 uM Z'=0.88 £0.02

120
110
Wm . .

)] ' ' o0
80 ) ot
70
60
50
40
30
20
10
0
-10
o J J ) Lt ‘L
NIRRT ‘..r et . .

%inhibition reference

Sample ID

124 samples > 50% inhibition
(EvbZE 0.06%)

54



M*F 41 CLRK1 7 vk LI 77V AT v/ OFEMBEKN

; %
L S
100 i A,
50 Yy > 50 ¢ “f”'. y=x
Fy
(2307)
—
UI
5 20
é‘ 0
(124)
" All (214106)
-80 )
80 B0 30 20 0 20 40 60 80 100
%inhibition reference
X #& 42 CLK1/Reference HTS #& R
CLK1 assay Reference assay False positive
Criteria Number of Number of hit rate
(%inhibition) active Hit rate (%) active Hit rate (%) (Ref / CLK)
compounds compounds (%)
30 4718 2.2 268 0.13 5.7
40 3209 15 187 0.09 5.8
50 2307 1.1 124 0.06 54

Hit rates of primary HTS (CLK1 assay and Reference assay) and false-positive hit rate

with different criterion values of % inhibition.
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3-2-3 BHMERBRKE R & A HEIER

1RAZ V== 7Ty hELE207TH U TN OWTHAMEZBR T 5720,
N=4 THERFZHETT vEA 2TV, TO/RRE, ZNENEMICIKRAZ ) —=
ZORER, M BBEERBR COVHEE L > T ry PL (KFE43), 1RRAY
Y —=V 7 TCCLKLEEM,EZ L®H L2307 7LD 55 2030 %> 71 (88%)
DEBMERER TS 30% U EOMHEEMEEZ R LR, 277 70 (12%) 1220 TiE
I1RAZ Y == 7 TOEMEOHFERDB LN N>z, —FH, V77 L AT7 viAg
ODHFbFEKICTay hT5E, BETRXRTOF UL THBEEPHER I N (KF
44), ZDOZ L6 CLKL 7 v A T—#{EROBIRN LS R o R ENIL ., G
IEARBTZN . ADP DR SOSR O RBE TIE R < F T — B RISE 2T & 2> 0 [ 23

EBEx-ZtlickrsbortE2bN5,
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X% 43 CLK1 7 v A BEHEEARRER

BEMELNEETE:

Evbkg )L
120
110
F .
E %
ﬂg 80
{ 0 70
80

«%Inhibition > 30 % | S -

40 ﬁ

3

HTOM

20

AER(N

10

(=1 - . Lo T s
o b AT, e o - . ..
Mo L S e
m qo e PARIE R . .
H -0 0 0 20 30 40 5 & T0 &0 90 100 110 120

1RAD)—=7 THOREEZEM (%)

XF 44 V77 VUV AT oA BREERBARER

BIRMENERTES
vk Tl

T (%)

;{ill-ﬁ 60
50
&
FJ 30
T{' 20
2w
% o ¥
E -10
B D
H 20 10 0 10 20 30 40 50 60 70 80 9 100 110

IRAD)—= 7 TOREEM (%)
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HTS Ey 62DV 77 L AT v ATy FLEBBEEZRLS 2D, B
PERBRIC BT 2 CLKLI A EEMEZME. UV 7 7 Lo 27 v A ORFEMEZ T
2y L (K% 45), x=0 fFFEAOF T —BOLEMETLIEDOE v b, y=x (IR
QM FREMETLHBEE y hTHDEE L. ONLQER D Xx & yDED 30%
UbEdH2DEH DT, 22> CLKL BEETEMEN 80%LL Ed 5 552 ka4, oA OE

v k& L7,

% 45 BBEHEORMTHONT

@ FF—EZBEETHIELEY
_/ Differential %Inhibition > 30%

552 samples [3 7" "

(0 BREROEEER
=43

FH—EHEFEYE (%)
=
(=]

To titration assay
as confirmatory hits

=20 0 20 40 60 80 100
Y7L AT yEATOEEEME(%)

XH—tvHEEFHE () — YIPLURATYEATOREFE (%) > 30%
1 3]

Fr—LHEEEE(%) > 80% Dss2L &M (ERORE) EEyME S MEL TRIRLE
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M 45 ICB T 2OMHAROME LM E T 2/{LEam O F TG EHE T Ro 90-
7501, JGiZfikdu 7= Staurosporine, Dynasore T -7 (X 46), TN X BHMELE L
THTS By FbldRsA Sz, FEERICIE CLKL OEEE S AT 5 /et b
%, 512 Ro90-7501 <° Staurosporine (%, CLK1 FLEIEMEL 100%LL LT, V7 7 L~
A7 v ADOERELY bEWTZH, CLKIEEEME AT 5 mEEN W, (100%LU
FOMEFENED OE, ATP ONMREICE D ADP DRBANB NNy 7 7T 7 REL
THEL, REROEETEF T —ERIEOHLDOAFICEXTEDONY 7 T T T
FOBMHBIESNLITLOLEZOND)V T 7 LU AT v, THERENRH > TH,
W FH OIEMED 2N 30%LL EHIZAEITE v e LTEKRINDND,30%UFDEH D
Ty MTIEROGZRZWVWOTHEEDLETH D, 7272, T 9 LI ALEWIL— KA IR
ERERNbDEBEZLNDTD, HTS OB L T 5 L RERMEICIE bR n e

EZTWD,
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& 46 ADP Bt THREBMEL RoBEAMERYHE

% mbhibition % mbhibition
Compound Name  Structure  in Reference Assay in Kinase Assay

@J 89 110

Ro 90-7501

s
N
Y

Staurosporine 4 ﬁ(Tﬂn 103 118

Dynasore O_Q_\\“'” 71 73

Known Active Compounds, which showed more than 50% mhibition in reference
assay at 10 pM were listed.
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3-24HTS 7ur—F ¥ — bttty MEAHIZONT

X% 47AIZ CLKL DO HTS &k 7r—F ¥ — b ZRT, &S S EE L THIM
MBROE v b 552 (bEWE 414 ITKRVIAALTED L, REKGFEEZ MR L. &EHIC
ICso 73 100 nM LA R & o efEMED RV E v MEEW 12 2155 2 L TE T,
FAB IZRTEHIC, Fhbey MO REFEHMHELZRLIE, V7L X
T oA IRIFZEHREFEE T, CLKIHEFEDO AR R L TWWD Z b, 2RI
BitEz R, M CLKLHFEEZ b o v MEGHABIRTEZ 22 &b, £
b 12Oty MeAHOMHER L ICs fEA X FE 48 12777, HdE % A~
% & DDI001 & DDI004 [FEFHK Ao TH Y, HH O CLKLIFEEEZH T 2/
BThorbENRBINITZ, €I T, REKFERRZIT o2 414 bW OBERE K
HDTHRND L ZOTICHFE U ZLEEKICS 2EWAF 68 (AF81H)
FET D LI LY (K& 49), K HTS (LY v CLKL lLEEEZ &
FHEREZRSDTHAZ LICKIILEEE XD,

UEXD, T —BEEREEICLY CLKLAER O HTS 21T o 7o . 1§

PEDBWIHLEFEAICM A, FEBE LRSI N TE L,

61



K% 47 CLK1BEEREZED HTS #HE

AHTSO7O0—Fv—b

S475)—kam

214106 |

TVRAGU—Z2Y
- CLK1PAEZEM > 50 %

(10 pM, N=1)

BREFR

(10 M, N=4) &

D77L2ATY A
- CLK1PAEZEM >80 %, BAEEMHNE >30%

552

HERETERYAH

414

BERFHHBIEE > 02 M TOREER>50% |

H
w

REKFESAR2EIE ~ 1C5 < 0.1 pM

2

I

B. REMLTEYMEEMDOEEERIR

oot
-
ia s " p
H H P «
-------- * : ’ -
. L T S TR s s ey S p
T oo w T e w Toguan
DDl 2 ooLe DDI_10
100 s -
= Pl H
H H
: ¥ I « e
N » e . - s . oa
T ' e T B T . I I
T A Togeatd loatsa
DDI3 ool_T oDI_11
100, "
H . H
z X
g P £ p
_— — am am = fwiog B By
T 3 4 ¥ 1 3 1 3
T oot togtuts ogtan
oD14 ooI_8 oDI_12
104 —rt "
H P
g 5. y £ o P
Feeesllag Héageeeegw e -
2 1 . 1 ¢ 12 Y 2 a6 42
logm  logwl " o0t
CLKIPH ST (%)
UZFL AT A EREE (%)

> HTISZEAR[Ch o= HEEHERIH26FH,. GEEKEDTVFEERALIBEICEAL/10LTF,)

7

7

B BRERFICYIFLU AT

FEELT, FELHERTLREGHTSE R TS,

THCLT. BHRMFH LR LN SBBEEEDRE IR TES,

T2
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K& 48

HTS t v ks 12{bEHDEERX

Comp Name Structure ICs0 (NM) Comp Name Structure ICso (NM)
I TRAZU=Z24 (10 M, N=1) l o
- CLKIE®EH >50 % N =
A DDI001 1744 DDI007 QN}J}@ 54412
I BREER (10pM.N=t) & UT7LVAF7£S | %
- CLKIE®E >80 %, BUEROE>30% o
L s | o
I WERETEY A - sit
414 DDI002 Phad 35+9 DDI008 N 63 + 27
[ mEs#sEHEIEE 02 M TOREER>50% | (PHA767491) (R0‘3305) N\ P b
Né\s Y
[ REEFHEMZER - IC, <01 M il A
DDI003 7 = 40+9 DDI00S O\v’\ﬁ“:g_‘ 7311
N 0 c s
~ oo (o
~ AN 2o
DDI004 o _ 48 + 13 DDI010 QN,Q:\F}_@ 7310
N= Q
5 e
9 N= 1
DDI005 e N@s‘s@ 5119 DDIO11 NO B 84 + 25
o
'R
I )N\ N);o
b
DDI00S At s1x20 DDI012 o d 86 £ 20
s o
HEBEHY (BAY 61-3606) ¢ < sy
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X% 49 Derivatives of Potent CLK1 Inhibitor, DDI0O01

Compound name R! ICsp (nM)

RZ
UM |
DDI001 OH 5 N 17

DDI004 OH \VN\I 48

RS
DDI013 OH LN 222

e [S475U—{a . 214106 |
N
DDI014 OH @NW 486 TRAIU—Z24 (10 pM, N=1)

- CLKIBEEEM > 50 %

2307

J
y

- N
DDIO15 OH ~ ) 811 BREHE (0 N & UITLYRTIET
- CLKIBEEEM >80 %, AEEMOE >30%
o 552
DDI016 J_o. H 457 1)
HaN . [ WERETEY DX |
? 414
HO” ™ O
DDI017 o L o H 396 [ AEGERABIER -02,M COREAL 50% |
I o
o "
DDI018 T, H 1956 | RERFERB2EE - 1Cy < 0.1 1M |
NP NN

12

:

HTSEwhk DDI001-004DLEBHEEETHILEMD ., BEKFEEABEITo1-4141tE
ModZg@hdEhbHhofz = CLKIAEFEEZLDHRE#
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3-25 ey MO T T ALY T

FF—FOBRME

BEFN D CLKIBAEAIOHRE LT, T —EBOBREB BN LB ETOND, £
T, AEOE Yy MEAWIZOWTHLXFF—EORREEZR D7D, CLKL L O
FMWERESFR ST AN —{EDOEEPRBINLTWD FF —EH, CKL,
DYRKIA, GSK3 {25\ T, TOMEFEEMLELZFMI 2 2 & & Lz *, IEMERNE I,
CLK1 LW U< ADP #fiEZHWH Z L L, 7 v A REEMK{LOTZD, MBP
(myelin basic protein) ZIt@EEH & L THWE, ¥ —BREIX, BEALD Carna
Biosciences ® &£} |2 S & | CLKL L O RIEEND HT- 0 2 21F T, KGO
BRIEMESE A s L COE L7z, M RITKE 50 1277 & 91, DDI011 & DDI012 78 fx
H CLKL Fr AR BLEEM 2] Lo, H#lR 4 A9 % DDI001 & DDI004 ({7 &
IRF S —EBOBBRMEELRT I MR TE,

PLEXY H#x T —BIEEREEZ AW T CLKL B X% F — B3R M & i HiC

HABZENTE,
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M#% 50 HTS t vy MeABHOF T —BRREARER

DDI001 DDI00S DDI009
. e B
e 100 iE= 100 S
o
F Vi o y
50 7o 50-{ 0
1 S ﬁ 2 .
= )=d S / = §/
o ﬁ:ﬁﬁ-ﬂ—jﬂf e 04 # - . o = & o
4 2 [ 2 4 2 0 - 2 0
Tog (M) Tog (M) Tog(uhI)
DDI006 DDO10
100 100 10
=
i i F
3 E E /
% 50 % 50 /ﬁg % 50 /Q"
; L f %;E : ¥
= = ) z = Z
ol el %5% 35, *_rké,_ﬁ_n_a
-4 2 ﬂl 2 -4 2 0 '.: -4 -‘2 li
Tog(UM) Tog(uAn) log(un)
DDI03 DDI007 DDI011
D
100 s 100 10
; Vo7 3 s
kS £E S
N /
/S & // i
= V = = 2 ,i/
4 2 ] 2 4 -i [} F I
log(ud) log(uM) log(uhT)
DDI004 DDI00S DDI012
004 /?ﬁ 100
: K ,/ i /
k-] A / 50 X )
| & /e 2
= Mz/f:‘é/ 2 % “i’ *
-4 ‘2 0 i -A 2 0 2 -4 -2 0
logz(uM) log(ud) log(ud)

CLK1&EME RN H B3 DD FF—
HTSEvR12E &I DT BEM DEEIER RN A ERE

>OCO

CLK1
CKld
DYRKIA
GSK3a

[S1750—(an -

214106 |

TRAZU=224 (10 uM, N=1)
- CLK1FE#EEH >50 %

2307

BRNEE (10 yM, N=4) &
- CLKIBEEEH >80 %, AEFHOE>30%

DI77LYAT 24

552

HERHE TR AH

414

l

BEAFHEBIEE - 0.2 M TOBEEFE> 50 %

I

3

BEKFERB2ER - 1C, < 0.1 M

752

-
nN

FIZ2Do1WTH, RCADPEIEZFZRAWTEMEBEZEZTL
th‘r%f:o

BILE#%%4DODDI001&£004[F =K 5%FF—F EIRMEEL D ENHERTET-,
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X —PT7 v A THVSIEEORBRIZOWVT

ADP D XY wv hE LT, HEICELRWT v ROEWENARETHD Z
EMFETONDN, TOHTSIZE-oTHLADLE Yy MIZHOWTIE, 22 THWD
BIZEoT, HHREFEVHAH T 2AREENS Y | RERRNREEN G2
Bl TELHRETZOEREZHNWETRBRNEZZ TS, FEEIC, CLKLI DEH &
L C DYRKtyde Z 7244 (HTSHE) & MBP Z W72 H & (¥ —E o@iRR
BROKE) THELEZEZA LEDITE > TEHHAEFEEERRZ2bORH o 72 (KE
51), FEEMNEZ LU, CLKL BESLKIGHEH SO LMFITME TR TH D7D,
ICso DiE WL, FICIFEEDEWVWIZLLZbDEEZLND,

—H, REHREREEZNIEERDRVGEIE, ARKOEERAITH, SHO XS
IZMBP O L9 Rkkx X —BlZXoTU vt 2 EEAMHAT 22 &N T
x5, T —BoORERREENELS, MBP 2% U UL CE R WEEIXT v A
TERWVWEDEENLETH D, CLKL IEANRK MBP (Zxt 3 2 BOGPEIFIR WA, N R
DEERBBAALEZ RN, T =B RAAL L DOH%EZ HTSICHWWTWAH D, ZOF
EFTMBP THT v BANARETH - 72, JEMAYITIL, ATPase {if LA LY & vy &%
F—FlZoWnWTIE, EERLTZED ATPase i EZ M ET 5 2 & CTHEA OBEREN A

BEBTHDEBZTWVD,
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XF*E 51 EHDOEWIZ XS ICsHEDEWN

Compoundname IC,(nM) DYRKtyde IC5, (nM) MBP

DDI001 17 39
DDI002 35 54
DDI003 40 85
DDI004 48 99
DDI005 51 40
DDI006 51 54
DDI007 54 118
DDI008 63 77
DDI009 73 180
DDIO10 73 177
DDIO11 84 163
DDI012 86 201
TG003 102 92
Leucettine L41 34 36
KH-CB19 12 14
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EEBpoY vt ZoBEEFEEOHKTE

ARIGEIZ ADP OFELAZBRIBL TVWAET THLEINL, &0kd, by MeAHR
EBICEHEDY VBILZHEL TVWDL 2B L B RERNDD EBE X, £
D=, EEOV CEEALE E &I AT EE 72 mobility shift assay Tk v MEA#H O
WL O E R L, EBRIZC CLKLIC K 2 EEHEDO Y v fbx b v MEEWRREFET S Z
LEMER L (K% 52),

REMICIFEN X —E Ly MEBGWOBESKRDOREEEES NMR #iE % AT
L. NCEAEEZL STV LEEERATE2O00NHBEHTHD ™ ¥, I5ITIE
T THEeEHRADMTz+ 22L& T 20FHRE2b LI, KVEEDORNY — s

MOEAG~DRND RN D D,

Xz 52 CLK1[EZEA| L b v MMEEY D Mobility Shift Assay (2 X % ICs0

Compound Name IC5y(nM)

DDIO001 25 £ 1.8
DDI002 76 24
DDI003 65 + 10
DDI004 93 + 21
DDIO09 72 % 28
KH-CB19 13 + 1
Leucettine L41 49 + 12
TGO003 153 ¢ 33
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3-3 /NE

Bl ADP #0OtiEZ W T, CLKL OFLFEE Z R E L O>EEEICHETE LT v
A REBEL, EBICH 2l TILAMO HTS £ L7z, TORE, 1LKRAZ U —
=27 ? 7’2090 L EHWE T HTS % i T& 7, ik bitkoxy FafEMA L
HBEILKOHBRUIOUFEEWED WAL TFRTHIOBEEZL ObEmEFIMTE 5 2
EWZRY, FVRWVWE Y MEEWERLIMEZLTONDEWVWIBKRTEHETH D,
L0 THRIBY R RFEAOBEERIHIZN Y 77 LU AT v AR L LKE
ITHZETHREISBRS ZENTE, HEMITIT ICo i 0.1 uM L F D8RV E v b
&z 128 EHBMEZEHRDL Z LN TE T,

Fl. X T —POREBLRELZZZDLET T, MHRICHEEHOX T —EORREMESL
BEIET 22 N TE, RAEBCHHAMELRHLZ Z b RT 2 ENTE,

UEXy, REF—BEEREEITZ, Ty MTELT, Bl >R ER HTS &

KERFICEMAGE L T8 HIS 77 v b 74— THDH I ENHEIETE 2,
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FNE W IE

LA CTHE 7 ADP ZH#idr » 7V U VRIS ZIGH L, MO E O &S FF — 8
TEMERIEE Z M8 L 7o, 1EkIE (ADP 6iE) Ll L 2 A, FMEU Lo E W
fE& D robust e 7 vE AR THD I ENRB I, BEEO X —BIEA O
FERNOERIELFREDOHEEEEZRECE 2 RN "N, £ 12801LaW %
N=1 CTREfli L7z 2 A, ERELRILCE y MEEWEB LD Z R RI LT,

COFHBEX T —BIEHREEDO HTS I8 T 28 A2 MRt 5720, 8 21 k&
¥y HTS % FHE L. Z°=0.88-0.90 & &\ K T 50%LL oo FLE IS M % ox 3 2307 1k
WE 1 RAZ ) —=7by heLTHLIZENATEL, HERMEREREFFRIZY
Tr VAT vk A BT 2L THBEEZ RIS RE . WERED 1/10 LT O filif
T, HICKHE LS CLKIRER L Z0HRBZE RSO HTZ LIl Lz, o
FrF—BIZOoOWTbHRERIIAFTEZH O THMZITV., 7y AR ELTOWMAMHE
DR & bR TE,

UEXy, KEF—BEEREEIZ, ¥y MCEOT, Rl >EKE R HTS &

KRHEAICEwW TR THI28MHRHTIS 79 vy 74— L THhHZ EHEIF LT,

71



EHE LSBORYE

5-1 L — hD/INRIFr—ABIZ 2N T

A AT 384 7L — h T HTS 2 FE i L7722, @H O HTS OBl CTlX 1536 7' L — |k
bE< b TEY, 1536 (LT 252 LT, X VZRNITEREH T, 22000 alEE
DETHTIS ZFEMT 5 ERAEEICRD, ZHiE, FFHAMIZHSEMNITH HTS 2
MOLZAMERSTHZLTHY, 1536 (L~DAREMHEITIHTS T v 7+ —A L LT

IRFELRERTH D (XFE 53)

X% 58 7oA DERDRAY v b

299,

plate XA 7 96 384 1536
BENBT YA BE
( uLiwell ) 100 30 5 2
21 7L S WERE L 7=
BE0TL— MK 2,626 657 657 165
(%)

*Small Volume plate

A=A HIET, KIRIZHFEF N ZEHI R AT BE
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52 Y 7NVEA LBIE~DIGH

U U BRAE S DS IR A 1 = X 5L L Tid, ADP LA TIE ATP 2 3R k425 2
ETIEREESETVWLI EERAONL D, Bl T —BIEMEAE L TIE, NEM (N-
Ethylmaleimide)IZ K A& oKl 7 v v 7 & X F —BRKIGICEHBERRISEALO AT A
VEREE T oy 7T 5L TR BRI EELEIELIAN=ALE R STV D,
ZDEOFXFFT =B THERIEIRIEPFIELRVWEERH DO THEENLET
b, TDO—FHT, MITZEDO LI RETAINAERF T —BITHOWTIE, FF—EK
Jis BR 46 & TR R LI ADP BRI (NEM FEIRIN) SIRIMLEAIE 24T 5 2 & T, ¥ F7—8iF

PEDOENZE ) TNVE A LIZHIEL, TORFMIKFRNREEZE) ZLHARETH D,
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5-3 X F—BLUANDBERELEREE~DOFH

AKxF—BIEWHEE TR L. ADP BHHIEIZ, 7 —EBLUTH £ OBEE G
2k Y ADP AT 2 OBEHR . Bl 21X ATPase X°0 1 ¥ v X1 /g & Ol E
HbFHATELLEZOLND,

F 2. lysate 72 EOKMEY N RS TV TIE ADP EAN BN ORERZELSN TH
EZDARBER D LT, HOREOMBEELMET 22 LITH LV, BRI
THEDOESWWF L ThhiE, HEAE CTho THH—ICAE B ThHIIT
ToEARBETHLIEEZOND, S HITIX, BWOEESE (A) 28 ADP ZFE/E L7z <
TH, TOBIENGHIE T 28%E (B) W ADP EAZITH)> bOThHIIE, MHEDOHKGFET
TT7 v A 21TV, BMEBOEMZAET L2 LT, MEMICHESRE A OTEMES HIE
AEETHDLEEZTWND,

LEXYD ., REF—BIEHHEEE L TO ADP liiiEiX, Al Y —57 v e LT
FHX T —BOEMEMEDHA TR, ADP LT H2H0 O HHHES., ¥ —F

ZEAEGIE T OMOBERIC OV THHEENMATRETHLDI LEZIDND,
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E o

HTS OB HICE Y, ANEIETIH- ZENICH > ERAZRTIbEHME HEERNIC,
serendipity I (1T & A L) HOTHRULM T ZERAIRBER ST EFT XD, TOREN
IR R ETEHATE TV LA, AR EEZOHEMEEN»LENT
WREWEIITE L TWD, ZOHMBE L TE, BE—ICIFLAEMTIAT TV —~DT 7
EARREOLA TN L, F 0B E L TIE HTS EMICIENRYOBRB NN
T ITED HTS AT O M REE DX Ic L 7e Nl Ex 5,
FE—OBRBIZOWTIH AT KRBT A 77 ) — %2Rk AG7T 5 —HORELEL M
HTS N ETE R Do TN EFITHARTHL AN KRBT 47 7 U — 038 fF St
THTITOWREFEELSFHAFAELE - TEY, RlFEESINTZ LI ITEDR
%1,

FHOBEMIZOWTIE, HTS R A 7V —=2 7 ThH LU LG A2 viEb
LMW, L7 vyEA TORMEBRFOBRICENE R ZDIFTT v A MELIT
ZETHRVEOT LR TH D, Fl A XIS E (1 7 = v=1{t& Wtz 27
LREE) zEOTILATENT, MHRERZEHNT L2 LR ARETH DL, BET
A THBROREXY 12123257217 T (REIZS U TRIEHHEZ 2/FICT52 &
T SB BWNELBRERNESICLRLT) BRTHRELRIBIEELZESICT D

EMTED, AR FTRLEDICEENES RVIFLOKLVE Yy FBRFLAR
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WEI TR, D FEANAT U RAEWM->TaRAMETT, 0o 26

AT LR TENEZOI R y FE2BLEERELTD LN TE D,

DFY HTS D7D T v A REHEETHICHILYVRERIEIZ, 2B MIC

bhole, MEERREMET D LRI, EMLTEL2RIMAT, v oks

MEFMTEL7 vy A REMET L L THD, AEIFIHK L ADP #O61E 2 v

X —BEMENEET, ESCEZORMICH O BELO>EEEZIC L2 bEAMAK T

¥ —BERERETCEDL, BENZT v EART Ty b7+ —LThHDd, @IEEIC

HTS ZEji+ 2720 2id, BIENRHETCHLILENH D, Ax T — BIEMEANEE

iE. F T —BRISKEIC ADP K 2 FBIRINT 27210 T 30 5 RICITHEAGE TH

D, I T NVE-BEELE, ZRUELRWEES TH D,

BAERS FF—BIEHEHEICIH S A TWD ADP Bk ik L7 & 2 A, A%

IEDKE. 72> 110 LT Offitg T, RIELFAFOMBER/RONDL ZLBTRIN

Too Eo. FEERIZ 21 TLEM D HTS 2532 LI2#E R b RGIEN 4 728 THHH

RHTS 77 v F 74 —LERVBLITENREINT,

&% ADP #OLTEIE, ¥ T —BIZRSF. ADP 2 EET 5 & b W 5 FE 3R (20 &

ARETHY ., ThDHERA REERIC OV T, Kl THELOEFEIC, LV Z 01

EWICKT 5 HTS 2 A REL T HBBIMRTIETH D, KFEN, LV ONEE

IZ HTS O 2975 2 L3 T&, MR ELTAERET TR KL< EMIARD

RIS 72N DY — b AMORIHICHLEM T8 T v 7T v M7 4 —

LTHDEHET D,
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EEBRIA

Materials

Recombinant human CLK1, CK15, DYRK1A and GSK3a were purchased from Carna
Biosciences (Kobe, Japan). Substrate peptide Dyrktide was purchased from AnaSpec (San
Jose, CA). Nucleoside diphosphate kinase (NDPK, 1.9 kU/mg protein) from baker’s yeast,
phosphatase inhibitor cocktail 3, the LOPAC1280 compound library and ATP (purity =
99.0%) were obtained from Sigma—Aldrich (St. Louis, MO). ADP-hexokinase (52.6 U/mg
solid) from Thermococcus litoralis was purchased from Asahi Kasei Pharma (Tokyo, Japan).
Diaphorase-I (1.8 kU/mg protein) from Bacillus stearothermophilus was from Nipro (Osaka,
Japan). Recombinant glucose-6-phosphate dehydrogenase (G6PDH, 754 U/mg protein) from
Leuconostoc sp. and NADP+ were from Oriental Yeast Co. (Tokyo, Japan). Triton X-100 and
Tween 20 were purchased from Alfa Aesar (Lancashire, UK) and Tokyo Chemical Industry
(Tokyo, Japan), respectively. ADP, dithiothreitol (DTT), N-ethylmaleimide (NEM), bovine
serum albumin (BSA), resazurin, and other chemicals were from Fujifilm Wako Pure
Chemical (Osaka, Japan). Small-volume non-binding 384-well black microplates and 384-
well polypropylene microplates were purchased from Greiner Bio-One (Frickenhausen,
Germany) for kinase assay and for electrophoretic mobility shift assay, respectively. ADP-
Glo kinase assay kit was purchased from Promega (Madison, WI). FL-Peptide 34 (5-FAM-

RRRFRPASPLRGPPK-OH) for electrophoretic mobility shift assay was purchased from
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PerkinEImer (Waltham, MA) and myelin basic protein (MBP) was from Fermeus (Turku,

Finland).
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Methods

Kinase Assay of CLK1

CLK1 assay was performed in small-volume non-binding 384-well black plates at a final
volume of 5 pL per well. Test compounds (1 mM solution in DMSO; 50 nL/well) were
dispensed into wells of columns 3 through 22 of the plates using an Echo 555 acoustic
dispenser (Labcyte, Sunnyvale, CA), and 50 nL DMSO was dispensed into the remaining
wells. Then, a Multidrop Combi Reagent Dispenser (Thermo Fisher Scientific, Waltham,
MA) was used to add a solution of CLK1 (7.2 nM, 2.5 pL/well) in buffer A (20 mM Hepes
(pH 7.4), 0.01% Tween 20, 2 mM DTT, 5 mM MgCl2). The reaction was initiated by the
addition of 2.5 uL substrate solution (50 uM Dyrktide, 200 uM ATP in buffer A) into the
wells. The plates were incubated at room temperature for 2 h in a closed container with well-
wetted tissues. Phosphorylation reactions were stopped and quantified using enzyme-

coupled fluorescence ADP detection assay as described below.

ADP Detection Assay
Five pL/well of kinase reaction solution or ADP solution (10 uM for reference assay) was
mixed with 5 pL aliquots of ADP detection reagent (2 mM glucose, 200 uM NADP*, 100

MM resazurin, 20 mM NEM, 2 U/ml ADP-hexokinase, 2 U/ml G6PDH and 2 U/ml diaphorase
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I in buffer B (10 mM MgCl2, 0.01% (w/v) Triton X-100, 0.01% (w/v) BSA, 100 mM Tris-

HCI, pH 7.5) % Al X% 78) in 384-well plates, and the plates were incubated at room

k=111

temperature for 60 min in the dark. Fluorescence intensity due to the formation of resorufin
was measured with a PHERAstar microplate reader (BMG Labtech, Offenburg, Germany)
with excitation at 540 nm and emission at 590 nm. NEM, a thiol reagent, was included in
the ADP detection reagent to terminate the target kinase reaction as well as to block the

reactive thiol in DTT, which is often used in kinase assay as a kinase activator.

ADP Detection Assay by ADP-Glo Bioluminescence Assay
ADP bioluminescence assay was conducted according to the manufacturer’s protocol of

ADP-Glo bioluminescence assay Kit.

Kinase Selectivity Assay

Kinase selectivity assays for CLK1, CK13, DYRK1A and GSK3a were performed in
basically the same way as described for CLK1 assay, except that MBP was used as the
substrate at a concentration of 1 pM. Kinase concentrations were varied depending on the
activity; 3.6 nM for CLK1, 16 nM for CK19, 2.2 nM for DYRK1A and 6.4 nM for GSK3a,
and incubation time was 2 h. Phosphorylation reactions of all kinases were evaluated using

enzyme-coupled fluorescence ADP detection assay.
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Electrophoretic Mobility Shift Assay

Twenty pL of 5.2 nM CLK1 solution, 20 pL of 4.5 uM FL-peptide 34 and 300 uM ATP
and 20 pL of test compound solution (5% DMSO) were added per well and the plates were
incubated for 2.5 hours at room temperature in buffer A, then the reaction was stopped by
addition of 3 puL of 500 mM EDTA. Phosphorylated and unphosphorylated peptides were

separated and detected with a Lab-Chip EZ Reader Il (PerkinEImer, Waltham, MA).

Data Processing and Analysis

The percentage inhibition was calculated based on the DMSO control as 0% inhibition,
and the background (no-kinase) control as 100% inhibition. The calculated % inhibition
values were analyzed by TIBCO Spotfire (Tibco Spotfire, MA) and used for the calculation
of I1Cso values by fitting the dose-response curves to a four-parameter logistic model in

GraphPad Prism (GraphPad Software, La Jolla, CA).
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ADP vk 0 R I R

AHGEFTI0HEBE O HROREL ML > THMET D 2 & THRED 1/10 Dffitk T HTS
ARRTHLIZENHERETHLIN, HEERT L I0EEORELZBE S THRLEST S
VERDH D, BRHNrLHET 5 0FEENTIT RO, 20 E TRy 7 Z0RAF
L. 7y EBARICEENLEZENLTREGT 2720 CRENGEICFERTE D LD
Wz L7z,

HEARMICIE, MRSTIC AT LI, 10EEE 6 /v —7 (A-F) b, 21 b
Z (A) UAMTHFERETNHITIWVWE ST RLE,

ARy 7 OERGEEZLTFICLO T, ERETD 2 RELED — EEIT RS-
20 ECIRENAIEETH VY . WASEM S 10 BREIIT-o ChbMER < RbIc#E 2 5 Z

EDHER SN TWVD,

X#*& 54 ADP s NEDOREDOIERF

ADPHH & (x2)

StockiB & AA0LE
0.5M Tris—HCI 0.1 M_Tris—HCI
A 50 mM MgCI2 20

10 mM MgClI2
002 % Triton X=-100

0.1 % Triton X-100

200 mM Glucose

20 MM NADP 1 - 2 mM Glucose
200 U/ml ADP-hexckinase 0.2 mM_NADP .
D 200 U/ml G6P dehydrogenase 1 2 U/ml_ADP—hexokinase

200 U/ml Diaihorase I 2 U/ml G6P dehydrogenase

2 U/ml Diaphorase |
F  2M N-ethylmaleimide in DMSO 1 *
DW ( milliQ ) 75 20 mM N-ethylmaleimide

100 -
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I0FEORELUTDOE6 7V —T DAy 7K E L THMBEL . -20CHRE & LT,

A. Tris buffer solution (x5)
500 mM Tris-HCI ( pH 7.5), 50 mM MgCl;, 0.1% Triton-X 100 aqueous solution

B. BSA solution (x100)

1% BSA aqueous solution

C. Substrates solution (x100)
200 mM Glucose, 20 mM NADP aqueous solution

D. Enzymes solution (x100)
200 U/ml ADP-hexokinase, 200 U/ml G6P dehydrogenase, 200 U/ml Diaphorase |

aqueous solution

E. Resazurin solution (x100)

10 mM Resazurin DMSO solution

F. N-ethylmaleimide (x100)
2 M N-ethylmaleimide in DMSO

@ADP KR (x2) DIFHR

ER LA Ny 7R EME L, WK A'B:IC.D:E:F:-DW=20:1:1:1:1:1:750k
RCHMUCTHEEFHR L, g, SEICTHFEMIZEDbLFHEHATRETH D Z
LEMERFHTH D,
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