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BT IVIBF L ZORGEICET 282 HW T, 7 7 A4 AEFBMEEOBIN T — X ICES<ET Y V7 O3
BAToTz, ZORER, ETNVOREMR DT —F~OHTLE D OMEN LR YK EZX ONIMEET V&
T DN TE, ZOMEEZETREIT, FEEEGEICHE ST (Takeda et al., Nature, 2021), F7-.
B2 R G a2 E T SAM A RO SRS IZ BT 2 BINSHR 21TV 34T DAL OHEE R T
& o TARFRG RSB 2 EET V2RI L, ZORROZUERHGEEFERIZL WV RENTND, 29
L7l R 2 & Lo FZE RIS DWW T ORGSR FE S EBRGE~ R S 4L, Rt CTh D, A HSed CEEE0F
ZEAN) ~OXEETIE, REEOITNV—TICL VBN T4 AE B~ v FITHESE, A A iEtE V-
ATPase #HA KD a-subunit EEEF D 21X 0D, T U > 72D 2 O R REEREIE S TFE L T8
DY Ta=y NORFTFET VOWEEIT T,

g de A CRORERI RN R) ~O | TIid, BV viMba = J 7% /3278 Ku70 & DNA OMAEHIC
ST, MD ¥R =2 b—v g CEFM Uit o g 2 Ehi L, Ji+ L~ COMAERZEICET 25k
ERDZENTEIZ, 29 LR E ST X0, EEREICHE Sz (Tanaka et al.,, Communications
Biology, 2021), IR Se/E (LIE RS ~DO 3R T, FUEAEWM CDP-2 7 v v 7Y £ v — L G kSR Tam41l
D RIIENT 2 FEi T 5 & & 12, AlphaFold D FHIFERZFIM U, SLARHEE R E 73 A 8 72 st O B & 4 E 2
1170 o7, HEERRIIHMIEFERICLI VR I, 29 LEREA2ETeia X038 E S 7~ (Kimura et al.,
Journal of Biochemistry, 2022), i 64 (KIRKS) ~OXEE T, av X7 LAV E ) ~—HX L RTED
MREZEIZ OV T, RSEAED 7 LV—712 8% NMR OHIERREZ S L2, LVFEMhar 7 A—arx
HOMNZT DDA I A T ~T 4 7 AL DA T M LTz, 29 LR A G LimLo 7 v
7'V v M FIAT & 7= (Aguirre et al., bioRxiv, 2022), HMEIEA (BELLTHNL KT ~DO IR TIL, IRZ /K
DONAREE T & E & DM A TR ZAT o Te, RRZ 7 BITHT 2 EEIT—HE2REARHTHY |
ToEARBROENTWDID, A7 V==V ZIEORERLIEL SNNTWD, 27D, JMEZHRDL
RS R OFEE & DR AR A FRIL . ZOZYSPEZ R Lo, B4 (B KT ~O3R Tk, BEFE
WAEFH LI B -2 o RV BEOEERREEET VOV TV & Z O a8 LT, IR ¥ 37 BITxd
DT =ATA L DFENREEE—FEHLNI LI, F=2T A4 ROEHEENTHL XA EA L
TAGK2 (& O TAGKS) [ DOFEERED ZZ W BT 572012, Uikt B O IR EEED —D>Th H X
Y en HEIE AT D EAI OB GG 2 B EBRTHE O NG RED E LA W RER A N6
— FEf 2 B3 52312 L72(Nemoto et al., Nature Communications, 2017), £7=. [R50 7 V—TF2 L 5,
T 7Y R (ABA) RO HHLT T = FORIEIZET S8 TIE, BEAE AR L BE-2 ooy
BOBEKHEET VOHEE & 2 Offfi 218 L T, B0 ER-GRICENE L 2B LI M L,
KT EFERUE EE 2T 5 ABA SRIKT S =2 N OBEMFE SRS Z R L <, WE-% L RV B DB
ARBETT VEBET D L LT, AL 2255 % A E L7-(Nemoto et al., Scientific Reports,
2018), BplirseA: CRTRT) ~O 3 TlE, T A — SR Ok L ROVBRA D 2 Z LR ST
RERFNE S T3 — R9 5 7 /X7 EOSLAREE TSRS IE SR 2 L <, BET Mo 2 >OBisT
Ma—RFTHRLCT77 IV —F N\ THLWELTEGEOMA OREECHRICERE L B L5
N2 B 5 222 L 7= (Nakada-Tsukui et al., PLoS Pathogens, 2018), £7=. "A 4 A 7 +~T 4 7 AHFHFIZ
KDIINT A =37 ) DOFFHTIC LD | IRIFT A —SEEERAG 7B B B & o7 BlEli o & [FE LTz,
W& 7B & BT NSRS 7 F T F RESI & SRR BORYERR 4 B O o KBRS 2 A L Tk
D, BEEERIB-ANT U RRXTNERD BT EVEY a— VOFEERBETHHDThoTlz, 29 LIfiF
Wi A S T ORI BEEEROME R, B-v— MNCFO#EZ R~ 27 bABBR SNz, E12%x D
BB OINR S R0 B L DEGHIERTE, KON AV TR T EASORIA T DR S 7z (Santos
et al.,, FEBS Journal, 2019), ¥R D€ T /v~ 7 A DIREMFEI %2 B 5 L7278 Cid, CRIM1 # > /37 &
D pCysl40Ser X AtV AERDOKIEFTHEL NATA T +~T 4 7 ZAFMOBHIZE VB LM LT,
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CRIM1 (Z 1 FEEE B X X7 HETh Y, ML EIKIC Insulin-like growth factor binding protein
(IGFBP)# K A A > & von Willebrand factor C (YWC) KA A U & FfoZ L BAH LTV, FHEEMWR T
B IR ST D 140 FHH D Cys FRIEIT IO FA A VHICALE L TERY . ZOMFEmRD KA A 4
TR TH -7, DROIDIRITIZ X > T I OBIRICE T DT 2D B AL DIFEZI L7210 |

WHERIT, DNONBFEE LR/ NS 22 FAAL CONFBICALE L, RAL Y HNO Y ZLT 4 FRIER
B 2 AREMED R ST, BT A~ U ADORBIAX Criml K~ 7 A EFHEIL TV 5 Criml K~
JAXVRETHY | YFEERL CRIM1 OMREAZ MK TIE2 B2 6N TEY ., SEIOMITHER
EXIETDHHDTh o7, T 9 LIt £ & -imsl 03 %% S vz (Furuichi et al., Mammalian Genome,
2019), Hric 2o HEIRB R MW~ — O — BRI T 2R Tl BN AR T 5 IEEBRL LR
(HODESs) O T %17 > 72, HODE (213 6 FREHD B MARDBAFAE L . & & LR TR D1EMEREIC X
STEAESND, £ 2T, FERFIGREDOIENTH & DENZ AR PPARY (25 H L, HODE SR & Dl
BRI ERD Z Ll o7z, L L—EdD HODEs Z %X PPARyY ([ZX T A G HEIIRM TH 72729

PSSR ORI & ZHUC S Ry X7 v 2 b—v 3 V1TV %1450 HODE EE{k L PPARy &
DfiaZ TR LTz, Z£D% HODE RMAOFREEGIL, ELEFZEEOERICL D BT o7z, 295 LaRR
ZE e R FEE K72 (Umeno et al., Bioscience Reports, 2020), 35 bZ Hig LB D ST
e 727 b7 =V MLF)Fe @G 2 o7 BICBET 2 Tl EAEBHEETT L OME L 2 Ofift %

WLT, b PEREK Fe G & ™7 BT 2 S filaiE IR OBE O —im 2 B 5 M2 Lz, K
FFETIE, Db L E G EEET L2 X VW, hLF-CH2-CH3 H® hLF 73, b v VKO K
D7 hLF-CH2-CH3 & FeyRIlla O AAEHORFIZH 5 LG5 2 & 23R S 47 (Shiga et al., Molecular
Pharmaceutics, 2017),

BT, AIEE - EIRE DI IS T 2 AEME-CHFE N S ) . BRAIE AR A S T, AR
AAERTRFEICEAT 2N, TA 74~ T 4 7 AFEORRBER O NIHW R 2 EM L7z, T E TR L
FEET X/ A 274745 MIQS <°, PSI-BLAST @tk R =— K PSI-BLASTexB, 7’12 7 7 A JLHHZIZ S
RIREE & o R B EIIVERSRYE FORTE % 2606 LIcE PRI ANA 774 VAR L TnD, 2031
TAEMD YR ab—vayERMLET 4 0T 4 70T 7 T A ABEFBMBLOBINT — 2 12
S, FICH ARG RIS T 5 R FET VA RET 272D ORI & . Z A TEH L7oihge 38
ZHEDTEY | IEOBEENEEEGEICHE R INDE, 7 74 AEFBMEOBLIT — &% ORI 2 1 A
ERRRAE LR LT, 7 74 A ETHEMEOBINT — & 28 H Licbivol O 2R 1-E 7 WSR3 5
PoC %Z&dep i, EESGEIZ 3 S 7= (Yamamori et al., International Journal of Molecular Sciences,
2022), £ DONRA T T4 ERNT, XN BENEEE TR 2 2 =7 1 ICLVBES TN D
CASP (Critical Assessment of Techniques for Protein Structure Prediction) &2 L, FEDEIEL I
AZ2FEiL T\Wb, ZiE TIZ CASP12 07 > 7V &M Tl @ O RkiE % B S o (Nakamura et al.,
Proteins, 2018)% & & $ 12, CASP13, CASP14 TH ik COREHOMES 25 TER Y . EHEEA 5%
S L TW5, 2020 Fi21X. CASP_Commons ROUND 2 - 2020 (SARS-2-CoV targets)~Zi1 L., #Hl =
2T AV ADEERAD 10 Z X7 BHIZONWT, THREEET VAR L, Ti0b OFHl, fiftr% %@
LT, M2 R o2 =7 1 I L HEEHHRORMICH S L7 (Kryshtafovych et al., Proteins, 2021), $£7-. #
YR BIZET D KRBT — 2 DA v ) a Ry ) —= v T AOISRICIT, ZIvE TICBR Lo RERES
(6E4l) FRAL DFERINE 2 B2 L T= T — X ~_—Z PoSSuM(https://possum.cbre.jp/PoSSuM/) DL FE % b 5 &
Chlo, BEREEAZFNB UGy o8 L AbE Y O B AE A T V5 2 (Tsubaki et al.,
Bioinformatics, 2019) &, #FZExI5T0#E LR E S E T MBERO -0 OT — % &~ hOMHIZEET 2058
B 3§ 2417 > 7= (Ikeda et al., Frontiers in Molecular Biosciences, 2021)
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To support drug discovery and life science research, we have developed computational methods
and databases for protein structure prediction, multimer structure prediction, and interaction
prediction for proteins and compounds. We have continued supporting diverse studies conducted in
the field of life science research by external and internal researchers using existing and newly
developed tools. In addition, we have provided over 30 cases of support, with 14 published papers
on research support during that term. Moreover, based on observations from cryo—electron
microscopy (cryo—EM) and using our modeling method with profile-profile comparison, we have
developed methods and protocols for building an all-atom model. Using those methods, we have
demonstrated the possibility of constructing an appropriate structural model for the medium—
resolution to low-resolution region.

A representative example of our support using those methods is structural analysis of the
mitochondrial sorting and assembly machinery (SAM). The SAM complex, comprising Sam35, Sam37, and
Samb0, plays an important role in the localization of f —barrel proteins in the outer membranes
of mitochondria. To elucidate a mechanism for the sorting and membrane integration of fJ —barrel
proteins, Prof. Endo’ s group, collaborating with Prof. Kikkawa’s group, used cryo—EM to ascertain
the three—dimensional structure of the SAM complex. However, progress with modeling was difficult
for some low-resolution regions. Therefore, we supported modeling, based on the density map
obtained using cryo—EM, with our methods. We were able to provide appropriate structural models
in terms of fitting to the cryo—EM density map and quality as a protein segment, for “missing”
regions of Sam37 and Samb0. Additionally, we were able to provide a structural model for an

“unknown” region for which it was difficult to infer the relevant site. Our model was validated
for this case by experiments conducted by Prof. Endo’ s group. In this way, we have accumulated
experience, knowledge, and results related to the use of cryo—-EM data. In addition to this example
our support extends to widely various issues associated with sequence analysis, structure
prediction, and interaction prediction supporting life science research.

Regarding “sophistication” , we have developed and improved bioinformatics methods to
accelerate life science research. Using the protein structure prediction pipeline we have
constructed, which integrates various methods developed to date, we can construct all-atomic
models of a target protein. Also, based on cryo—EM data, we have developed methods for obtaining
appropriate models, as described above. Using this pipeline, we participated in past Critical
Assessments of Techniques for Protein Structure Prediction (CASPs) and achieved the highest grade
in the assembly category of CASP12 (Nakamura et al., Proteins, 2018). Moreover, we obtained
opportunities to present our approaches at CASP13 and CASP14. In 2020, we participated in
CASP_Commons ROUND 2 (SARS—CoV-2 targets) and contributed to structural models for 10 proteins
of SARS-CoV-2 having unknown structure. For sequence analysis, we improved and developed methods
including the acceleration of MAFFT, complex structure prediction, interaction prediction between
proteins and compounds, and protein crystal improvement. Additionally, we tried to expand our

database PoSSuM to cover protein-protein interaction and AlphaFold models.



