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R~ 7 2T AAEE72 D, I RIER K FOHABEHIT
CLDN16 D= RHAh— A7 LNX3 (PDZRN3) 33 fic
THEX T ATV RSN DL ZE AR, LNX3 A5
FIDME~ 7 220 AMUE DR - TBHIE 25 A REMEE
FERL QD 3, —J, CLDN19 @ C KD 7/ RS
I%, -GPLGV (isoform 1), -AREYV (isoform 2) & CLDN16
DX (-DVTRV) &I LB/ \Z‘ﬁ#:ﬁfw LNX3 Jhbie

LA LNX1I OHEEDOERINZT VY, ZIEDISEF 1T
CLDN19 | LNX3 Ti372< LNX1 3 FEEF 52 ﬂev’v
(LRI D = R A h— A& B, ETFHELE, 20
728, #1Z1% TI £ CLDN16 %£7-1% CLDN19 DWW\ 1
DNFETNT T DI PME B2 8 2 B ik R A ) ML,
LNX3 FHEAE21T LNX1 FHEAETZ O RG5 85
FTHZET, MBSO CLDN16/19 O a#EfL,
~ T AT LRI IAL SRR A IR CE D FREMEA Y,
LEZ- (K1),

AAFFEOTERRD BIFIL, R~ 27 R 7 AMIEDTEHRIE
DE By Fi%ET G ERHIERR Th D, #7112, EGF =%
7 IARER OB ENFHE T DM~ 7 %

AZ&FREEF L, CLDN16/19 D F7-Aab X F L AvEESH
LNX3 %R ET DA ERETHILEH —HIEET D,

2. ARAE
2.1 BV VEAM DS

EHFDIT, BRSO PDZ KA O RIGH KRB
REMEEL, £ O X BfEREIE2V L NMR S IED
REIZRIDL TND 45, ZNEDRIHNTH, ek
LNX3 D2 ->MDPDZ KA1, LNX3-PDZ1 & LNX3-PDZ2
RAAL DT NG TF A FrR TR (GST) DG 2 737
ERBRTRGI LI, D%, YEa s " Eaea—
R T2 a7 7 AINIC KO KIGH & T L,
BN NH4Cl & BCe 7 Va— A% 2N ME— DR, Kk
SEIRET DI/ ME-TTRIGRZ R L, PTG IRINCED
BN R BT, T~ 13 RRICER LT, HikE
PR P CREE B R, 0BTV, TEERZFRE
Lic, BIEICEENT@AES L I Bk, TNETF I %
& &b L7=#ff5 (glutathione-Sepharose FF, GE Healthcare
Life Sciences Corp) (ZH%EL, i _£T HRC3V protease
ZEMSEDHILET, GST 7 &£, BhiLcfM
PDZ RAA 2 1ZE5IZ Superdex75 column (GE Healthcare
Life Sciences Corp.) Z FHWNTH /L AIEIZT 98% LA il
FEETHREL, 22 noiE% NMR JlE H £33

LF v RIVAERL S 737 CLDN16/19 D R Ah—2 XL OREER (B 8) IBHT L= b 1w
HESRIZIVIEHEL, NMR 3EBHLT-,
E3 Ub ligase E2ED0
CLDN| (Yt m ArME EATHIZR
1~21 1~21

- FAEF

CLDN .
16119 +—

NIV b—22A

Y PREET
LRMEES NP

- FARF
—

AR

N 7EE - B

B 1 TJ 3| [ Ofre A L S L5 A



2. 2 CLDN16/19 2> /\VEHF DR

LNX3-PDZ RAA> LD LB 7240 AAE A T2 R E
T 572912, CLDN16 725N CLDN19 @ C Kbk
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FIRE AN RLNTZDIX PDZ2 KA & CLDN19 DA
¥ ThoTo,

L FORF4EClE, LNX3-PDZ1 & CLDN16 OFH HAEH
(ALY, 205 F RO L, HERBER
DT,

3. 2 LNX3-PDZ1 FAL>® NMR EHIRED TR (K
4)

DUNT, PHEAIEROIER L7225 LNX3-PDZ1 KA
? NMR O EHIf IR & EVE I MT 5T, IR@ 3Dz
ST FIATONT, BFEIEAEZTLL ThHD, [ LD T7/
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T O LT AT Z L B ARSI, R A
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HLRBFIEE CThd 2 HUR ER B R F OB AR BB D, /)
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WP, ZORER, 3.5 A FY 0BT A A 52 D8
DR IE R THDZEN DT, ZORE I,
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0.1 M Tris pH 8.5, 12% v/v Glycerol) T {bL7=bD T
b5, BUE, ZOLRMRLNNTEBO KM THEONT-E
BRI RE T FHEL DD, Hb 3 REED mLORE

e OREE RN 72O NS B L, 4 i fikd VW3
i T B, LinL, BB TRECThORIETIZHH23,
FEROMEE LR T fEREDS 2.8A DL FETHET D
AIREMEIMR W28, BB OGS TIX WS L T\,
S ANRVRLN SN SOIAY i -t P ot e =K =i Byt L0
b, KO E SRR MG C SRS R a1 DT
\Z, Bz 72fb bSO BRRIZEF LIz, 5% OHIRER
Fri-i,

4. & B

AWFFERRE T, £7°, 0 FNOEFEI IR,
LNX3 {Z&END 2 DD PDZ KA DT FRIZxT5
FE R RMEICBALC, preliminary 72030 — D R &5
HTEMTE, $72bb, LNX3-PDZl KAA 0T,
CLDN3 @ C KT FRETZEAERAIERA L.
F72, CLDN19 @ C Kiitb5< Lokl BAEH T,
CLDN16 @ C RimlZH<AMHAEFEM LTz, 20T &I,
LNX3-PDZ1 + CLDNI19 A7 PDZ KA A3, RIS
TIIREERIE L7 28030, BV AL RIBEIIC K
FrSn s, )5, LNX3-PDZ2 122V i, CLDN
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(BIACORE) FBr7e L 461 C, SO AT 5
TETHD,

A[a], HBIE, LNX3-PDZ1 A DALy T it
F RO ERIFEMEL T, NPL-1011, NPL-4001, NPL-
3009 725TNT NPL-3011 D450 N BT R =/L
FHEERERA-FELE, 20 4 DOLAEWIX
1011/3009 & 3011/4001 @ 2 BEICHIZ/YHEATRE T, AiIE
IZAVR TR, & XTIRKEA T, TV b T= L e
KD A BRE B BROEFESHCODEVIEN DS D, K
TEELRZRANZ LI, A a7 LNX3 SHkgo & 37
'BC, CLDN3 %5 te— 7 B RGHAR CREL - HEREL C
VW5 TI DOWNTEGARME - SR EER - TdhDH LNX113 12D
W, EHDHITT TIZZ D CLDN 3B EALR A A E
L, MAAEELEL, LNXI1-PDZ2 [LEAZ 3 FEFEEL
TW5, ZO 3FEDLEDIE 2 T4 ENEMEZ fERL
72 NPL-1011 & 3009 Th b, ZD{kEHE MDCK AlifEiZ
—ERRRFE 5L, CLDN2 #E757u—T 42 3%
TI 58S NAHZ LA BIZRL TS, L7, NPL-3011 725
TNZ 4001 121X MDCK #EfE > T 58{EIEHEIER N &
HEBLTNVD, T70bh, TRRRIOIINZ, 2D 4 ff 2 B
DOALBMDHG, B DI NV—T% LNX1/3 DR
PREAIDBEMMELL T, hE DI NV—T7% LNX3 OFf
R EAOBEMWEEL T, TNEILEMTHZEN

AIRECTH D, TI ZHMZMSIfiFT 5 E3 2% F A1t
PSR DR E AP E A ZBRER - BAFE L QDR L —
WS CIEZ OO L —T TR FEE 2 b5, K
TR A AL T, IR ~ 7 R T DT ¥ R VR R
W72 LN D7e3 5 LNX3 BEARIE, ~7 1D LTy
FNAHEOTBEE MRS ANy s ar BRE
HIZHR(E 95 LNX1/3 [RIREFLEAIEND, Hri- 7o B Al
DI BT NN TET,

5. §#%DFEE

AEIOFFETH LI 4 BOBEWET 74=7 14—
IMEL, BELEL 10 uM LU ED Ky fETHDHEE 2 HND,
FIT, IB7L/NS7 Ky fEES Db B A RR T 5,
BT T EHT DRENSHD, ZDT-DITH A
VAR FEL T CTIARBE A~ THDL, 765,
Dishevelled PDZ N AA U BHFE I ZHRRFE A LIz EZITHWN
7= FETHS NMR-DPI FEIEA V-2 BEIRRAIT AT
£V, NMR-DPI ki, (D)EEORYF 77 0r I 87T,
112 P72 AbA W% LNX3-PDZ1 OSEARREE 2% LT
R 7L, EDORYF 7 BELNZ TR KB £
ZhicbdAa7mE 5, ALEMEIEN ST 45, (2)
FTTIZABOFERTELNTODINT, AL L= b
7 MSENEZFRIEIZ, NMR /OG0 iE GBIt
RNIEEDNERLAZT &35, (3) (1) THRLIVNERL
237 dHh, (2) TEBRIIHELN TODIERN A7 % f
bIEB A T HR xS T a s T L (T VTR L,
IRIA=HE ok, HHNIZOWHH OMAE) %, Kb T
HIREN D E VR YR ZIEEED D, (4) 3) THRIELIZS
BEIZHEW, O T b = VERH GRS L TRABAY
V== T EATO, 5 ETH TN AEMDRE AT %
226 EMDF NG, miEEOILEMEtRET 5,
Docking performance index (NMR-DPI) (%, (3) Dife T,
R 7 HERrE NMR EBROE A M4 e 570124
FHONEFRG AL index FHREIETHD N, ZOFEEUT
HHIZFERML, £Y Ky flEio/h&SW LNX3-PDZ1 FLEH%
AFTHEELIC, BB Minz Aoz RAEE (~ v
) TO TI 58 bIEME DR A1 TH T & TH D,
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Summary

We are focusing on the paracellular Mg**-selective channel that is responsible for reuptake of Mg?". The
paracellular Mg?" is composed by two claudins (CLDNs), CLDN16 and 19, the molecules involved in intercellular
adhesion. It is known that the physiological stability of these CLDNSs is controlled by LNX3, a specific E3
ubiquitinating enzyme. In this study, we tried to discover small molecules that inhibit the interaction between
LNX3 and CLDN16/19, since such molecules could lead to the development of LNX3 inhibitors. Transient
inhibition of degradation of CLDN16/19 by LNX3 may result in recovering disfunction of magnesium homeostasis,
thereby offering a new crew for development of novel drugs for hypomagnesemia. In vitro binding experiments
with the bacterially expressed proteins showed that the first PDZ domain of LNX3 (LNX3-PDZ1) bound the C-
terminus of CLDN16. We further confirmed CLDN3 and CLDN19 did not show any binding. = On the other hand,
between the second PDZ domain (LNX3-PDZ2) and the C-termini of both CLDN16/19 were unclear and seemed
non-specific, although certain interaction was observed.

Next, the authors succeeded in discovering four non-peptidic inhibitors against LNX3-PDZ1 by using the
NMR-screening method. This screening was performed using our original focused library of compounds of
anthranilic acid derivatives, since we already identified that anthranilic acid is the common pharmacophore for pan-
PDZ domain specific inhibitors. Unfortunately, all these prototype compounds did not show enough high affinity
against LNX3-PDZ1. It is unlikely to become a lead compound for further drug development. Then, we
attempted to advance the precise molecular design of LNX3-PDZ1 specific inhibitors with structural information of
atomic resolution by X-ray crystallography of LNX3-PDZ1 / CLDN16 complex. At present, we have succeeded
in obtaining a crystal that gives diffractions whose resolution is equivalent to approximately 3.5 A. Further structural

refinement is now on the way.



