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Fig. 1. Protein knockdown technology.

JEBDaAFF U TaTTY L&k B N
fif % 89 5 FETH S (Fig. 1),

INET, 7OV ) v IR GRZE0EL DR VNI EDRRFENER S NT E 72,
Z®D—J5 T, SNIPER DN FEEIZHEM R VX2 BDY H Y RepBELT5-H, V)Y ROME
WA UNRIZEIZIEEATE R W E WS HIRE D 572, TZTEHIZ. Tas1 v /v o287k
O3 FHHIPH % LR TR, AT D 2 D OWISERE % %47 U 7=,

SNV BEOREEEBNE T BH%M : Huntington RASY U XV OFA Vv /v o850y
(B& - B N F Vb2 (HD) &, MREEEEDO—DTH O, FHEMRSRIZE T 2 i
R DBiF& I & > TARMREE) M2 7R & Ok % k%2 5 R Z 3REATH 5, HD IdH R



BRENELEOBEEREL L THHOoNTWVWS, B
{E. HD DIRBIRIZHEBIED A TH D . WIHEIEDHH
FDERDHEH L 75T WD, HD ORIEENKF & LT, ' Aggregation [ié[ﬁ
Huntingtin (Htt) X VX7 EDERIZEIFo NG, R

[B-sheet Toxic
Hit (mHtt) 13 N REEID 270 & 3 V0 3R UEHIHEF  monomer | oligomer Inclusion body

ARHGE L0 EEITMEL 72 polyQ i zH LTS Fig. 2. Aggregation of misfolding proteins.
mHtt 1 polyQ ERALD7zbiZ B ¥ — b C_Ba/uf:%m’\tﬁﬂj U, BEEZRT LIRS, AU
mHtt BEERB N F U N URDORIEICEG L TWA b TE D, BEARDLLTEAY) I
—DEFMEREVE TN TWS (Fig.2) [Ross, C. A.; Poirier, M. A. Nat. Med. 2004, 10, S10.].
PAEDE =N S, AZETIE, HD DA EZERL, mHt O 7as7A > /) v o X v HEET Z
U2 U7z, U UBE, Ht ICRERIICHEERT 2 ) Y FiEAHEINTE ST, ko 1%
FHZEEDWT mHtt Z K & 35 SNIPER Z A3 5 Z L IZTERW, £ TEEHIE, fREME
BOBZWHEL UChlIEIN, BERIIHETEV AT Y RO FIZEBH U, BERY AV FORE
%473 % SNIPER 1%, mHtt BEEAR L 2V FF 2 U H—Y IAP D5 &M EAEH L. mHtt O o iRk
EIAREIC 7B & F 272 (Fig. 3). ZDIRFUTHED EFEH X, BEKRZIEN 2 3255 SNIPER
[Agg SNIPER] DAIBAFSEIZETF L 7=,
) (o

—_— .o-:ﬁloj

Aggregates

Probe for Ligand for
aggregates IAP (E3)
Agg SNIPER

Degradation

Fig. 3. Strategy for degradation of aggregates of mHtt using Agg SNIPER.

(3FE;E] BE, B2 RBEERIR Y Y ROSE I N T WA DY, AHFZE T Ik I i e 37 i A X0 e
HERBFINEDMEIN T WS BTA [Klunk, W. E. et al. J. Neurosci. 2003, 23, 2086., Mathis, C. A. et al.
Bioorg. Med. Chem. Lett. 2002, 12, 295.]% #4R L., Agg SNIPER ¥ L T BTA B X U'IAP V) 47 >~ K BEO4
NoRHAEM 1 2#5 U7 (Fig.4), FetL72 1137 TROGE(ZRIGERTERL -,

Probe for BEO4
aggregates Ligand for IAP L

Fig. 4. Molecular design of Agg SNIPER.

(FER] LEW L IEBTAICH L XD REBRMEZMNMTETWE I L6, 1 PVEEEKRE DR ER
FIVEZ MR L T2 2R T 5 2 212 Uiz, KiGalBRTIk, B3R Thioflavin T (ThT) & 200
2 I VP62 H IR o e R T F FDETIVEEEZ AW, ThT ZEEE L OMEFEMIZ L > TH
NFREPEINT B0 FTH O, FNHEIZL > T ThT L EEAROHEfEHEZE=X2—T&5%, L
72035 T, 1 DEEEBNMEEZE LTI, ETVEEMRE ThT 2173872212 1 25KN7



B, ThT LHEESEGDOHERANEAEE S, SOREORAVBIHET N3 ThH s, £t
DGR, 1 DIRERAFINBOERE AT U 1 AREAR E AR T % Z L DVRIR S N7z (Fig. 5).

Fig. 5. Binding assay. Inhibition of binding of ThT
to Qs peptide aggregates by compound 1 was
monitored by fluorescent intensity at 485 nm of
ThT.
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RIZ, HD & HSRMINE 2 FI\VW T 1 O mHtt FAERIRANEN: 2 3 U 72, EBROAER, 113 mHtt
DIFAEE % BRI B 2R S 872 (Fig.6A), 72, 1 DEOHEETH 5 BTA B L U BE04
BHEMD D WVIIOEHLB L2 Z A, 215 DO TIE mHtt 2384 X B h - 72 (Fig. 6B), X 512,
TuT 7YV —LHERE 1 O LTI mHt A TEWEDF v L X, mHtt OFANTIET
075 7Y —LADBESGIRBE N (Fig. 6C), U EDFERN S, UV H Y NOBEFEEET, »OREN
ERTHREAMRERRNZ VR IBOTOaTA Y ) v 7RIV EZERTELLEEI TS,

A B C
BEO4(10pM) — + =— + =
BTA(10pM) — =— + 4+ =— MG132 (10 yM) — + =— +
1(uM) = 1 3 10 1(10pM) =— = =— =— + 1(10pM) — — + +
T o (I | o ]
(IB : polyQ) — ‘ (IB : polyQ) - ‘ (IB : polyQ)
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Fig. 6. Compound 1 reduced mHtt levels. (A)Western blot analysis of mHtt levels in HD fb. after 96 h
treatment with compound 1. (B)Western blot analysis of mHtt levels in HD fb. after 96 h treatment with
BEO4 and/or BTA, or compound 1. (C)Western blot analysis of mHtt levels in HD fb. after 96 h treatment
with compound 1. Proteasome inhibitor MG132 was added to the culture 24 h prior to the lysis.

)AHY REAELAMET B55%H : HaloTag #FIA L7 REALREE S 27 LDEE

(B -BW] Jora 2/ v o 20 VEOBEHTEHOIRIZH-0, EHEZTLVFLIZ0 T4 K
CEREERERT S AL X T X 374 HaloTag [Loss, G. V. et al. ACS Chem. Biol. 2008, 3, 373.]
WZEHUZ, 3725, HaloTag % SNIPER OIL@ED B e UTHMH U ZNHY AT A2 TH
X, VA Y ROERICHDO ST, bxRIENR VN BONREFETE S E 272 (Fig. 7).
U EDEFMN S, EE T HaloTag Z KM U7 INH A REE Y AT LA OMSEZ HIE U, AWIRICE
FU7,
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Fig. 7. Universal protein knockdown system using HaloTag-fused proteins and HaloTag SNIPER.

(4 F#%3t] HaloTag SNIPER & LT, HaloTag & #E& T 57 NF o074 REaBLIAP U A4
Y RBEM 22570, VY A—EDERLL{E5Y 3a-d (n=3-6) %:%Et - &L 72 (Fig. 8),
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Alkylchloride moiety
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to HaloTag Ligand for clAP1 L 3a-d (n=3-6) )

Fig. 8. Molecular design of HaloTag SNIPER.

(F5R] VA FOEWNER X > 828 2 LT CREBL, TNFo. H & cjun % #E L7z, HaloTag
ZRlG U7z BRLR N EP RS S IO E V. 3a-d OTEMEFHIZ 175 72, EBROFER, &
i HaloTag @il & % > /S 7D W NAIIK L TILEY 3a-d DWW A FEEREEATEE 2R L7z

(Fig. 9). R LG 3b X W3 N D HaloTag @A X > /8 7 B U CHAENZ R U7z, Uk
DFER? S AFZERGUE D IZ) T ROENZ V87 HOIFFEE A % A T & 72 [Tomoshige, S.
et al. Org. Biomol. Chem. 2015, 13, 9746.]

BB BEDOITN—TBANLTR VN EZEAL Y HNT R VN EOBREMIT 2175 T
W5 ZEh 5 [Neklesa, T. K. et al. Nat. Chem. Biol. 2011, 7, 538., Dvorin, J. D. et al. Science, 2010, 328,
910.]. AWZEREIZDOWTH HaloTag & X VN2 EEEALL-EMEZ WS Z & T, fElx v
NI BDOBERERRNT S EEZ L FE AT W5

A 10 pM B C
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Fig. 9. Compounds 1a-d reduced protein levels of HaloTag-fused proteins. (A) Western blot analysis of
HaloTag-fused CREB1 levels in HEK293 cells stably expressing HaloTag-fused CREB1. (B) Western blot
analysis of HaloTag-fused TNFa levels in HEK293 cells stably expressing HaloTag-fused TNFa. (C) Western
blot analysis of HaloTag-fused c-jun levels in MCF-7 cells transiently expressing HaloTag-fused c-jun.
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