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—Ji. BHARRp%EY 4 V2 (JEV) 7> 2774 )V A (DENV), WIT A M+ 474 )L 2
(WNV) 255 &R T 7874 VARYETIE, 74 VAOPREEDB T WD 720, &Y
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WX B PURIR % EIEGYE BT 2 mE o FAEB A S TWS, FR G IV FYT
DN, FERRRDOF T 24 FEICHEAEL. ATP SR L LT, B e LNy
T 7 OB DI L. ATP AT 5 2 & TIHRWEBE T ToNy 71) 7 OBl % 3 2
bo 7 A4 FETIMENL, S EWFO TR E R D KL EE CRESEAT T E v
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AL, 7 74 A BT B E H O REERITIC L 5T, ATP &% E F.F, © 18D
Bz ORI A 22 5 2 LRI LTze 7 94 BT BAMSEIC & 2 Bl TT i, BSOS
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DT L. ATP DRENE VST, EORERMEICHIG L7z F #5O E site 12 LT
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ATP MRV, ATP fEHHED E site 12 ATP 2554 L7z & [AIFC 80° liEdSHE = %
2R D, Bk 1 T BREROMIERL bART 5. —FH. ATPBENRH VI
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Mechanism of ATP hydrolysis dependent rotation of bacterial ATP synthase. Nakano A,
Kishikawa J, Mitsuoka K, *Yokoyama K. Nat. Communi, 14 Article number: 4090 (2023)

Rotary mechanism of V/A-ATPases-how is ATP hydrolysis converted into a mechani-
cal step rotation in rotary ATPases? Yokoyama K. Frontiers in Molecular Biosciences-

Structural Biology Vol. 10 (2023)

F F-ATPase O IEMBEERA, OBEREMFI  /ANRBE 55 49 [0 H AR AR T 4OV F — W Je 5T
£ A kY HHEF Y S8R KBEAR 12/2023 KR ¥ —5#E

7 A FBETHEMENC LD 70 b VERE )T TO ATP SKEEE OGS b B 3o
49 M HAAERT AV F - wmE &% RS HHF Y Y82 RERME
12/2023 KA & =53

VAR — 2 E N LA & 287 8 AcrB ORESEIANT GBS 4549 mH A
AR AV F—miRaatimea &% IDHORY: HHF v o8 KPR 12/2023 K
Ay =53

7L V-ATPase OHEEMH]  TEHAELK 4549 M HAAART AV F—RAHRE &
B NORE: HHF v o8 R RERME 12/2023 HEEEER  FHEEFREE

7a b YERE T CTO s T A & B BN TS X o T ST 5 ATP A%
FoO PR HEPEE, BIE—, DGR, BOLEk 5861 M H ALY RES
Y B EERAEY 1172023 KA ¥ —5#%

WFLA V-ATPase OWEREFEREMIT  VHHIAE K, WPPulF, vhBPsos, sk, SR,
Hiligk 55 61 ol A ARAEMW B YR s &Y AhEREBESEY 1172023 KA ¥ —5#R
)V = AFBOREIN M E ATPEA A=Y v 7 FlbkF, #lRE—, S
B, BRILEE 55 61 M O AW AR s K SAEERESWHY 1172023 FA 8 —
JE3

F F-ATPase O IEMBEERA OBERE  /NRHE, THUPECE, BRILEE 55 61 [l H AL B
RER &Y AHEERAEY 1172023 KA ¥ —5kK

Vo o7 u b YEREJIIC X 2 MilntgiE o738 WK, RIE—, MEd—
U EE, LR 23 MHAEAERAES 2 AHEREERESEY 07/2023 K
Ry =53

VARV — DR L 728 O X 7 B O IR AT Ok A B, TN,
ANRRBE, AR, REEEEE, dnlFE—, BOLEE B 23mMHAGAERYE &% 4
WEEREASEY  07/2023 KA ¥ —35K
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5 X7 B OB ISR LM OIERR I LER R 2 DL BN ODH b, ¥ 8 B
G BICBRYHER T E R A M ThHLE b Y XV EOME/EHE R EEZTWD, &
DIEBEIFED & R RN BEGE & T 06 T 2 972 R A oW RetE s T b . BUELLT
DT —<%&E LTI EED TV 5, X MRS mT L 7 74 BT HMEE %5
FRE L THWS,
(1) ADP V) K ¥ ML & Z OBM - FBERORE R AW © b4 20 EA D E ADP Y
R WLFHEE (ADPRT) #50W LT, RA MDY VS EEBH L, A DY 7 FIfniE
RIEBEE 52 5. ZORIBERME L Z 0 IS0 M2 520123, #ix % ADP Y
Ry MLEEHR (BER) L ZOREEEKRTOMBRERT 2 DT,
(2) MW~ v A0y Ok L kR OF © C. perfringens R C. difficile 73254 F
)—@mHRIE ER L7272 F % ADP ) RV VET 8% (A KS) & SNERNNEET %
#E (MFryAuay) BERS) kb, FFIChIyAu0arofideig-7 o378
5535 W DAL A — I FE I % M T gE 2 D TV %,

2. KEEDHFRKER

C. perfringens 73§ binary #:#% CTh 5. BFLIEKHH Ib OffE & BRREMIT 2 DTV 5,
WL % Ib (X7 7 F VR ADP VR Y VLT 2B E [a #BLEH S5 T v A0
Y Thho lah 77 F ¥ O ADP ) RV IALH#EZ FEAET 5 7201213 Th HXORENE 7 L AL
VI — (THEE) 2R KICHBEE ECHEEZILEBILOIbA) I—25% 5K
Lz, @ZNZlar e L, la DV AEEIZET T, @ladt b+ I~ — L%l
BT D, CDADDAT Y THLEE LD, 2020 43 H. T4 1E cryo EM & Hiv: 7z HURL1-fi
Frick 0. b BEfLE Ta 23454 L 72 b BELOME 2 2 N2 h 29A O3 RIETUET 5 2 L 12
B2 L7z (Nature Structural & Molecular Biology, 2020). Ia-Ib LB AR HE SH
TV WS HHROWEF - WAL AR T, 3A%2 W2 Ema MM L 2o/ TNITH
WC, PUEWETH R O EGASE L 7o TWB T4 7 4 VIVEDHFD % 5#FE CDT O
EEZIAFTBELHMEZHCTHS L7 (Nature Communications, 2022), 215
Dy NI HAPEBRY AT L% bR VPEEBRY AT L XD, SHICHEEED TV S,
LAREE. RIS WBREE T, IREIEICHOAAZZ Tb OfE AT $45 2 & 2 HIBE LT,
VARV = LIHDIAAL I OFEEIT o7 TREZBTHMECTBE LA, HfFL
VARV = A LIZELY Ib A O REHIRICHE T - 7SR Z1E5 720 2% Throsette &
HfFF 720 Ibrosette (X, 7L Ib LA S Ib AL E THRO D DIKIED Ib BEALET 5, 2D
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D% 7 I AT BETHEMBECTHO NI Lz, 0 IO vy 2 WHR DS #H#
CPILE (CPILEa, CPILEb) @ CPILEb O#fifaaith & 55 %, Mgk & BAAEM L O Ib (F
> S) EFAROREIEMRHTIZ L DS HIT LT,

T/, EBEFEMECLD. A7 7YY LOMEAO T F 74V ANOEGOHEZ B
AT A EBICbD o720 T FIANAZEFDOLY FY — LD BREIIAT TV LICES
HEAPBETH D, 20D, FETIRALNE AT TV LERTCITF T4 IVAD
BPHEZHGET AL V) 708V 27 b THb, TORE. W OPOHERNTTF 7 1)L
ADBEYAELZ T AR LR CORLIIATRZTONTF T VIRV — T2 &k - T
DON, AT Ty ZOMERNIE CEL LRBBEERAENET S N ).
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Sven Falke, Julia Lieske, Alexander Herrmann, Jure Loboda, Katarina Karnicar, Sebastian
Gunther, Patrick Y. A. Reinke, Wiebke Ewert, Aleksandra Usenik, Nata$a Lindi¢, Andreja
Sekirnik, Klemen Dretnik, Hideaki Tsuge, Vito Turk, Henry N. Chapman, Winfried

—

Hinrichs, Gregor Ebert, DuSan Turk, Alke Meents (2024) Structural elucidation and an-
tiviral activity of covalent cathepsin L inhibitors. Journal of Medicinal Chemistry 9;
67(9): 7048-7067. (@A)

2. AT=E MK ADP VK ¥ IV LB O L P RSN & 2 oMlalE#IZ T 201%8 (R
AWX). €¥3Iy N A7 775 —LEGHY) HAES I V%48, p540-pssl, 12
H (E&AD)

FRRE

HET SN R ADP ) R Y OVALEER UG O BB R & A I i A 12 o

W HARBSSERE Y ) A Y YRV A [HHAEY & B FER] B, 2023 6

H o (RfE#kE)

2. TR MR ADP U R 3 OVALEE SR O SRR REEAEME & 2 oMl ELE M ICB T 5058 7 H
Ay 3y A, 20236 0 (FBFF#E)

3. ZAHESE FETRH“ YV 244 5#HFE b serine-clamp 28 E AR B 115 & AT
B ONEVENE " EEVERA S AR, 20237

4. EHME ML MR, WEITEIDRHES, BEEEET, WHES, DESEHT, PR, d T
“ T # CPILEb @t ) ¥ TR S N EEIL "B e6om b > v v YR YT A
WA, 20239 1

5. HMEZ, WS, BTEH Y 2 VY 2 WA 5 EROBE RS OMIE " 45 69 [

MRV URY YA HUER, 20239 H
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Performance Reports of Center for Molecular Research in
Infectious Diseases

Hideaki TSUGE

Abstract

Center for Molecular Research in Infectious Diseases consists of five groups. Each section is
pursuing studies about avian influenza, zoonoses, arthropod-borne infections disease, infectious

disease control, and molecular research in infectious diseases.

This year topic

The structure of eukaryotic V-ATPase from rat brain was determined at high resolution by
cryo-EM. The structure of V-ATPase can provide an important insight for the design of thera-
peutic agents against infectious diseases. (Yokoyama)

Cell entry of SARS-CoV-2 particles via the endosomal pathway involves cysteine cathepsins.
Cathepsin L (CatL) is considered a promising drug target in the context of different viral and
lysosome-related diseases. We characterized the anti-SARS-CoV-2 activity of a set of carbon-
yl- and succinyl epoxide-based inhibitors, which were previously identified as inhibitors of
cathepsins or related cysteine proteases. Crystal Structure of inhibitor-bound CatL gave us

structure-guided understanding and optimization of CatL inhibitors.

Keywords: Avian influenza, Zoonoses, Arthropod-borne infectious disease, Infectious disease

control, Molecular research in infectious disease



