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HWORBRBITIEFICEALERONPNE Tt A THY  HENTHIHICRIET S F TIZhD 5 ERITFE

B CL2EED B 1459 BRI R LICH E2 RO O TWD, ZOaX NEHIET 575 R
BEINPEHA S TR Y | FHREM A2 W22 < ORFEDH L WAL S O RICZ K R E L
TWL, ZDOFTHEFENFYIab—va ZF "B EHEROHAEEMZR D207
REBEENTH Y  BOE O TITRE A IR 2 o X B EERI DS F A= AL E TR 5 72D F
HTEHZEnmRInTW5D,

TR =22, Z OIS o7 RN X X T OIS IR N T v A K o THIF S T
%o MR O EMEEBECEEIER R EDEL DB T IDORT U ARHENT R F—Y ZAOIENE X TV
HZONRKERBWTH D, Thd T, TR b= 22 R 7 BITEIR I T DI ER 72 A 3
BR L0 55, ZHETIZ, ABT-263 (Navitoclax) 1X., O FEOB O AF & L TR SN,
TR = ZMEINE S X E T HBel-28Bel XLOM F 2 LET L Z LN o TW5D, AR
BRIZE T, Navitoclaxid U > /S REMEIEG 6 L CAH DR PUIEEIEEZ R L=, ERRER & LT
MR IEA B D iz, Zauid, U 2 oSSR B ER O ATFE 3 Be 121217 L. IfL/IMR O L7 2 Bel-XL
W5 Z &5 Navitoe lax X JEE M & d /MM O HF OO T R Fh— 2R &2FEE L2729
EEBEZOLNTWD, £ZC H—O7 R b= ZMHMES X7 B 2R INAITIER & T 23AN KD 5
T\,

FDID, WL DONPDT R b=V AHFRBHIE I NI, TTH, ABT-19913 & b A L 72Bc1-218 I
LERTH D, £72. A-11554631FBel-XLAERNICIHE T 25 Z LRSS TV D, Bel-2&Bel-XLIZH
FAEEROREAREAOT I 7 BEIITEE L TWAICh20b b3, ZAENOMER T 2 o
JEICERIRMICHE ST 2, 202 b, 2NHOT R b=y 2 MifiltE 4y v X7 8 EERE OMEE
HOENEZ LT L, EROBIRECHMANRA SIS Z L0 HHIND, £ 2T, A%

I TENNF I ab—varEANTING TR b— 3 ABLER O R R E 2 fiEHT Uiz,

Bc1-2/ABT-199 # & 1K, Bc1-XL/ABT-199 # & 1K 35 K OV Bel-2/A-1155463 & 1A 0 ik S48 o #is 1%
WO T, INOEESEONIENEEDET Y 7 % Schrodinger £:0 Maestro Z W TITo72, £7,
Bcl-2 & Navitoclax 7 = 7O A K&  (PDB ID:4MAN) % % & (T, Maestro @ 3D builder H5E
H T Navitoclax 77 12 7 % ABT-199 ([Z & #i4 5 Z & TBcl-2/ABT-199 8 AR D NLARFE & W 2 1572,
W, 155377 Bel-2/ABT-199 A KT T /L & Bel-XL OERHE i (PDB ID:5B1Z) % Maestro @ protein
structure alignment #§HE% H\ )T Ca TEAWE DHE T Bcl-XL/ABT-199 AR O SLAKEEE H &2 57,
Bel-2/A-1155463 HAEDET U > 7121 Bel-2/ABT-199 AK€ 5 /L & Bel-XL/A-1155463 4 (A
& (PDB ID:4QVX) ZH W/, WL 3 DOEE KSR L O Bel-XL/A-1155463 # & A fEiE  (PDB
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ID:4QVX) Z#IHIAEE L LT, 100 ns O FEI NV I ab—a UEEEEZE 2 T4 ETOFE L
7o FNENEONIEMNCR L TR o7 H EEROMBEAER 27,

ZOFER, Bel-2/ABT-1998 &K £ Bel-XL/ABT-199 AR TR O N2 I1E & A & O E/ERAERIT L@
STWDHZ ENDbNroTz, LML, Bel-2&Bel-XLOPREAIGE A EBAICIB W TE D 2 WEY OEWTH
% Asp=103&Glu-96 &L DFHAAEMERAUCB W TR AERERD DL Z Lo, T/ H  Asp-103
TV I2b—a UHPOFEIONL ETLREL CHEA L KFE/ESEZBKTEL0ICK L, Glu-96T
B L TA0%9 LINETE LIZ KRR EZIEHR L TR oTo, ZOEMBel-212 %3 5 ABT-199 0D @R 1%
EAEBHLTWVWDLEZEX NS,

—J7. A-1155463 & OEAR LM AANER & el U255 £, Bel-XL & PHEAIN B 72 12Ser-106 & Leu—-108
OFEHFE T EOMHEEREZES L TNDZ ERHALNI/R>72, —J7, Ser-106& Leu-1081Z%tIe9 5
Bel-2007 2 /gL, a~V v 7 AN ET HAla-113EMet-116TH Y, 2N SO T I J ERITFLEA &
OMEERICIZE S L CWieholz, Bel-XLTlida~U v 7 A3REHLNL—THEOEELE > TED
Ser—106 & Leu-1080 EHJF 11X PAEH| L AEEMANIREE 72> T2, 77205 Bel-XLEBRMEIZE L
T, AN VEO _RBEDPEERBERTCHDLZ EDnbhol,

L EDFERIZ, 7R b= AWMl Z 7 BORIRPIBER OG5 F A D= A LZEERARLE G 2
H5HLDTH 5,
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Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800 Words
(English).

EE WX EEIX KRLRIF—=FIURII(T2R2) IZTA =Ry MARESNET O T, AR WTRERHEHONE TEMRL TES WV,

Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).



2013. 824&T

(FRXHEL)
ol XX 2 g (3% 3X) (300552 E)
(Summary)
BELRS Z % =2 ®K 4 Naoki Wakui

(®E §)

Drug development is a very costly and time consuming process. Computational techniques have been applied
to reduce this cost and many studies using computational techniques have made a great contribution to the
discovery of new drug candidate compounds. Molecular dynamics simulation is a powerful computational
technique for investigating the interaction between proteins and inhibitors.

Apoptosis is controlled by the balance of the anti-apoptotic proteins and the pro-apoptotic proteins. In many
cancers, this balance breaks down and inhibition of apoptosis is observed. Therefore, anti-apoptotic protein can
be potential drug targets in cancer therapy.

Several anti-apoptotic protein inhibitors have been developed so far. Among them, ABT-199 is the most
promising Bcl-2 selective inhibitor. In addition, A-1155463 selectively inhibits Bcl-XL. Although the amino
acid sequences of the binding sites of inhibitors in Bcl-2 and Bcl-XL are similar, each inhibitor selectively
binds to the target protein. From this, it is expected that the mechanism of selectivity of inhibitors will be
elucidated by clarifying the difference in interaction between these anti-apoptotic proteins and inhibitors.
Therefore, in this study, target selectivity of these anti-apoptotic protein inhibitors was analyzed using
molecuar dynamics simulation.

Most of the interactions seen in the Bcl-2/ABT-199 complex and Bcl-XL/ABT-199 complex were similar.
However, it was found that there is a significant difference in the mode of interaction between Asp-103 and
Glu-96, which is a few sequence differences in inhibitor binding sites of Bcl-2 and Bcl-XL. This difference is
thought to be responsible for the selectivity of ABT-199 for Bcl-2.

As a result of comparing the interaction of Bcl-2/A-1155463 complex and Bcl-XL/A-1155463, main chain
atoms of Ser-106 and Leu-108 from Bcl-XL acquired the interaction with A-1155463. For Bcl-XL selectivity,
the secondary structureof a-helix 3 is a key factor. SER106 and LEU108 in the loose a-helix 3 interact with
A-1155463 to confer Bcl-XL selectivity.

These findings provide important insights into the molecular mechanisms ofselective inhibitors of Bcl-2

family proteins.
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