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AMRETIL., “DPHEBOBEREFMENAT LY
VO ZADEEREAZEC CEHET LI 2 XKELT
—<TELTWS, BWHRORERICHE S S HEEs
T hYYHRIE, BELSMEMOEOYTIELEL.
DFIZITMEOEGFEZMHFL., 8B - SMEEHET S
BRATERNANA—O—FD LI IZEZTAENATLS,
ML T VICRRShAAlEREOE Y
— N FEF-OTIDN—O— FIEREZEHEY . FD
FRICEDVWTHRADS T FILVIGEREBERRE
HELTWS, AERETIE, HENT NV IR %E
BT 52E0EDEE L HEEDRERZE L T, Miasn
M) IRICEEAEN-BEROEREZHS HI(C
THEEBLIZ, COBHRBA T I DESHEEY
Y—DFENLTEDL S ICHBARICEESNA. Th
N DIEE - MEEED LS IZHIELTWEHESD
FLA, HRE - BELAIL, BARLRNILTEREN
AT A ELEBIEL LTS, T, FZTHELN
HERICEDE M LICHRETA XS4
NI b)Y XOBHEEZE LT, ES HEOHER
MEESTCHLALTMBEERNCIEE - HIFT 50
DEFLWHERBORKEEIT o> TS,

(BFRERRE]

1) AEREDEDORFH - RIF - Wk

2) REITHET HEEESD FHE RO B ZE 6 H H5EE
3) AVTTIUIZKD Ay FEAIEE

4) T b3 RNZUIZ K HREHEED HIEIHEE

5) ES #Hfa - *AEEHAD 2L EEH EET OB

K1 :#pass< by o RICKDMADERE - 2t - £1F
HE. MBAZEBEOMBANAT RO RIEBT D EIC
KUY, £HEEFHIFL, BELMEREOHEZITHE>TWL
%, MEAREOMEN TNV ADMBIL., Mg EIChRE
TARENTLVS,

#BRAS Y 1w H RBARE
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M2 v ZRNPRDSEMRMRE S HI I ZVERS
ELTWS. RETHEDY YRR ZE SR~ —H—0ct3/4
(F) £53=2abfl (E: &%) Lol (B; % TH
20 LEERETT0ctd/4 ZHIEY 5L REMEHMAEIL ab
HIZZVZECEEREZRBEL TV,

K3 : YOREEERT+<v T BE16.5BDT IR
2B T 2EEEBRS FOREEREMRBEBZEICKYE
WMLEEREZEHBEEOESRT—2LE L THETESHA
MDOT—4HN—X, http://www. matr i xome. com/bm/ T B H
ICEET B ENTES,

(649

1. Transcriptome-based systematic identification of extracellular
matrix proteins. Manabe, R. et al. (2008) Proc. Natl. Acad. Sci.
USA 105, 12849-12854.

2. Polydom/SVEP1 is a ligand for integrin a9p1. Sato-Nishiuchi,
R. et al. (2012) J. Biol. Chem. 287, 25615-25630.

3. Basement membrane assembly of the integrin a8p1 ligand
nephronectin requires Fraser syndrome-associated proteins.
Kiyozumi, D. et al. (2012) J. Cell Biol. 197, 677-689.

4. Laminin E8 fragments support efficient adhesion and
expansion of dissociated human pluripotent stem cells.
Miyazaki, T. et al. (2012) Nature Commun. 3, 1236; doi
10.1038/ncomms2231.
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BHEYMDOLZEAKIL DNA O A FILILEEHOER Y
DILREHZEN L TZORELNHEBIATEY. 20D
FEHEENECERORBICEELRIEZR-LT
W3, BHTH, DNAFDY oD 5RO *FILE
BiEER MY tail @A FILILESHIZEEERD R
HINFHEHCRLEELGBHTHY . METIEIMEAEIC
HJORR=LTWS I EDNDOMA-TLNS, FAEIL,
ZEIKDNA DA FILILBIHICESREFRY . TOREN
EQESICHTG SN, HESAhTWEDNE, EXR L
v tail OAFILESHDZEEZSH T, HLAIZT

52 EEBIELTWS,

(R ERRE]

1) DNA A F)LitiEfE ER P BN O F VI
Bz 880N

2) DNA A FILIEARBR DA & HEFFEIB D AZEA
3) DNA A FILIEEER EMHEERT SERFDRFE

B1 :DNAAFIESURTS—ET7 I !)—Dnmts DIE
HXE, WEE TIZ 48EF . Dnmt1, Dnmt3a, Dnmt3b & Dnmt3L
NEIESNTLDS,

K2 :<9XDmtl OTILF K
A KEE, ¥R Domtl @ 1)
RUETIVERT C KRihDARGE
fEE (% RFTS, CXXC EF—7., 2
D@ BAH K A4 4 > (BAH1 & BAH2)
IZEFENTWS, 4D0D In =5k
ATRYT, IRXTD Inl&L Zn 2
A U —HBERNIZEET 5.

KG #&R L#EEIL. N RinFAEE
& C RinfihiE s & FEED
Joh—ELTEWLWTLS, (X
ik 2)
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H3 :HPla®X Y LAY —LRDOHKIMeIFRH#e4E, HP1 o
DETY (HR) [XFBLDNA #EEEEEZHESE. Tho 0T
KA > (CD) DHIKIMeIFZF Z{REL TLVD, Ff=. DA
XY LAY —LKRDHIKIMeIZERH T 5= DIZIXHRD R v
FOEERIZIH] E/OFVNY RO RASLY (CSD) D&
BRIOWMWAENT VRIZEKYHEEIN TS,  (EKD)

B4 : iRy bEE > TULARFTSIEUNrfT (SRA) 124k
ST Eh, DNAWMEFIDMZ TV LR TESLIITH
%o (3CHR6)

6:4:9

1. Mouse Dnmt3a preferentially methylates linker DNA and is
inhibited by histone H1. Takeshima H, Suetake I, Tajima S
(2008) J. Mol. Biol. 383, 810-821.

2. Structural insight into maintenance methylation by mouse
Dnmtl. Takeshita K, Suetake I, Yamashita E, Suga M, Narita H,
Nakagawa A, Tajima S (2011) Proc. Natl. Acad. Sci. USA 108,
9055-9059.

3. Characterization of DNA-binding activity in the N-terminal
domain of the DNA methyltransferase Dnmt3a. Suetake I,
Mishima Y, Kimura H, Lee YH, Goto Y, Takeshima H, Ikegami T,
Tajima S (2011) Biochem. J. 437, 141-148.

4. Hinge and chromoshadow of HP1a participate in recognition
of K9 methylated histone H3 in nucleosomes. Mishima Y,
Watanabe M, Kawakami T, Jayasinghe CD, Otani J, Kikugawa
Y, Shirakawa M, Kimura H, Nishimura O, Aimoto S, Tajima S,
Suetake | (2013) J. Mol. Biol. 425, 54-70.

5. Cell cycle-dependent turnover of 5-hydroxymethyl cytosine in
mouse embryonic stem cells. Otani J, Kimura H, Sharif J,
Endo TA, Mishima Y, Kawakami T, Koseki H, Shirakawa M,
Suetake I, Tajima S (2013) PLoS ONE 8, €82961.

6. The DNA methyltransferase Dnmtl directly interacts with the
SET and RING finger associated (SRA) domain of the
multifunctional protein Uhrfl to facilitate accession of the
catalytic center to hemi-methylated DNA. Berkyurek AC,
Suetake I, Arita K, Takeshita K, Nakagawa A, Shirakawa M,
Tajima S (2014) J. Biol. Chem. 289, 379-386.
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# R GR) EEE =
B % Bt Rt
EHESE

AMEETIEH. EEEREEBEZAV-EEEDHEE
BRITARZED D=0, NEMNLELEESBEDRR
EREBELTHEZIToTWS, RURTF RiHE%
o#k“ﬂbfémbs%h65%6454ﬁ—>a
NFTBEITEH>TEREBIZHEET 5ONELRMA
HERTHD, BEOAEFOFREEHZEODLOLH
EHPIZERT H=0O121F., EARDEREREIZE E DL
FRRICORAENDBEL LD, £z, BKEOS R
EHEDERIZEVWTIE, RTF FORALEDLDE
Eb, CNOOMREZEL T, EEHE., BHEX

br. BEREOERZITL. Th o DHEERTIFE
ZEHTULD,
(WFFRERE]

1) RTIFRESA5 = 3 VEDORK

2) BRIV I DTHA U EEBREDRRE

3) WERHEDER & DR

4) EEAEDOERILFHINE

5) ZRAEF O X+ —F DHEERITHAEDAZEA

6) Bt R b H3, HADERGEDRFEL S UVIZIEE
& HBED AR R D AR B

HO OH Ho OH
HOE§11,0§§i§
OH AcHN}, o
'{:)VOSNH-ThrH-ﬂ S-Ar
0

HoN—(28-65 )~ 's-Alkyl

i

SAcm

(€79), o

FmocHN 66-98 S-Ar

(79)10
hav (T Lo
o NE(W
S ﬁpcom

0 NJ\,ON

HO ,OH Ho OH

HO o 0] o

OH AcHNo SH
[
HoN COH

4
Interleukin-2

X1 : th4>9—n4#a&®m$ém»—h.ﬁmﬁt
Y. RO CHIRBICFATRTLEERORTF
“HEERT S, TLT. BIERFARL-RKinIEHT7 I /&
%ﬁomj%h|;é7 J)IREFALTRIF Rt
7xzhﬂi€ﬁ 5, CORIGERYRLTRYRT
FrREERFHREALIE. REE. Jr—LTs 27 %8
T%%%ﬁﬁaaﬁ“t$%7éo

EEHEEHEFNRE
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M2 EEAEOHBEHEFTOMERN. IMREEHNERE
THAZBHREFOL VX F—HEHRAMREL,. TORE
B, EREHEEDEE EEEDHEBERITETL. ZEAROH
REAEHBORAZEEY.

[>ci#k]

1.Peptidyl N-alkylcysteine as a peptide thioester surrogate in the
native chemical ligation. Asahina Y, Nabeshima K, Hojo H
(2015) Tetrahedron Lett., 56, 1370-1373.

2.Fast preparation of an N-acetylglucosaminylated peptide
segment for the chemoenzymatic synthesis of a glycoprotein.
Asahina Y, Kanda M, Suzuki A, Katayama H, Nakahara Y,
Hojo H (2013) Org. Biomol. Chem., 11, 7199-7207.

3.Chemoenzymatic synthesis of immunoglobulin domain of
Tim-3 carrying the complex type N-glycan using the one-pot
ligation method. Asahina Y, Kamitori S, Takao T, Nishi N, Hojo
H (2013) Ang. Chem. Int. Ed., 52, 9733-9737.

4. Model study using designed selenopeptides on the importance
of the catalytic triad for the antioxidative functions of
glutathione peroxidase. Takei T, Urabe Y, Asahina Y, Hojo H,
Nomura T, Dedachi K, Arai K, lwaoka M (2014) J. Phys. Chem.
B, 118, 492-500.

5. Enhancement in the Rate of Conversion of Peptide Cys-Pro
esters to Peptide Thioesters by Structural Modification.
Kawakami T, Kamauchi A, Harada E, Aimoto S (2014)
Tetrahedron Lett., 55, 79-81.

6.Sequential Peptide Ligation by Combining the Cys-Pro Ester
(CPE) and Thioester Methods and its Application to the
Synthesis of Histone H3 Containing a Trimethyl Lysine
Residue. Kawakami T, Akai Y, Fujimoto H, Kita C, Aoki Y,
Konishi T, Waseda M, Takemura L, Aimoto S (2013) Bull.
Chem. Soc. Jpn., 86, 690-697.

7.Coupling of transmembrane helix orientation to membrane
release of the juxtamembrane region in FGFR3. Tamagaki H,
Furukawa Y, Yamaguchi R, Hojo H, Aimoto A, Smith SO,
Sato T (2014) Biochemistry, 53, 5000-5007.
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ZLNDEAEEE I+ —NLTa 0I5 ,IZEDT
HEMANAEEEAR L. BEEERIET S, A,
EHEIEIIR 74— T 425 LTHRAMGRER
THH7I0A FREZREL. TILYINS I—R/P
TUAVRDERER D, TA—ILTA4 v THIRD
F—ILTATDRFHRETERT LS LIE. ERE
DEELEYHE. BEEF BT 5-OHICRETHDHEIT
THL, ZRIT+—=ILT 4 VIHEADLZFEIDEEIC
LEETHD, AARETIE. A-BM. =X, &
S[EBLZ EDRNES. BREFACOTABREL LR E
MIBLFRIE. EREHABEMBEL Vo -FEITk-
T. EHEDBELEREN.. 7+4—ILT 4 VT RIED
Bt 7304 FRMOBESYMNE. BREBEZHMR
LTW, Iz, BERICLD7I0O4 FigHERR
DHEOM|ER LTV, EREDBRME L BLEFNMN. 7
S04 FRMEOCTAERESEOEBERBICEETHD &
FRELTLS,

[(HARRE]

1) 74— T 14 VT RIEDHEE

2) 7IOA FIREDEE & FRHEE

3) ARELBMANMIIE IV -EABD I+ —ILT
A VT EIRITA—ILT 4 VT DFEHIIREE

K1:B852007)oDT74—ILTa VT RIG. EX
Ra~N )y REEOHEANERE L%, EITBI—+
MO EIRAREEHRRT 5,

M2 2RFHALBHIFEAN T IOL KERTFFD
7 I0q FREBBRRIED ) 7ILE A L—RHEEHE,
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K3 : BERICEK>TEHENDT7 S O4 FEHOKRIAK
#{E# 9 HEE HANABI (HANdai Amyloid Burst Inducer)
DEFEE, XFk2 %1 EI21ER.

M4 7304 FREDOTERICE . BFEET U D LOFE
it RICOFEBE, KITREOBRBIBERNEESIND S
EICEH>TREDIRBRIETH D, X4 ZTH &R

[32#K]
1. @faMESHZEORME #EH%HIE 2013) #FaHELE
2 — 2, e002.

2. High-throughput analysis of the ultrasonication-forced amyloid
fibrillation reveals the mechanism underlying the large
fluctuation in the lag time. Umemoto A, Yagi H, So M, Goto
Y. (2014) J. Biol. Chem. 289, 27290-27299.

3. Supersaturation-limited amyloid fibrillation of insulin revealed
by ultrasonication. Muta H, Lee YH, Kardos J, Lin Y, Yagi H,
Goto Y. (2014) J. Biol. Chem. 289,18228-18238.

4. Heat of supersaturation-limited amyloid burst directly
monitored by isothermal titration calorimetry. lkenoue T, Lee,
YH, Kardos J, Yagi H, Ikegami T, Naiki H, Goto, Y. (2014)
Proc. Natl. Acad. Sci. USA 111, 6654-6659.
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AMEEF, REKELE (NWR) ZEICHWNT, 4>
NOBREDBELHETHONICTSIEZAW
[ZLTWLW3, NN [E5 /R0 BDEIWLWTULNSIRG M
BMATH - TELRFHBETRDIENTES, 2D
BHEENLT. D FBEEZEICLEHGOMLEAZ
BT 5, EAMIZIE, BREBRR. £ARITRILF—
EMRICHE T OHEXBERBELTARL TS, b
FERBELZEICHADIBRFUVATLTHDZEN
2L T LESETONRMNEBE LT B4EETIEA
W ZOTLRBAIUNVEBOERFEDI VNV EE
BRZELBARRICTES NWR (2 & B KEERENT
EOEZHAHAREOREE LT O TS, ThICZIE,
NMR SEERE LISV ICEHEREIZM A L & B FEMZERT
EEHAEDOESZEICKY LRDEBEICHEH- TL
%,

(R ERRE]

1) NMRIZEDKEREDE:E, HMEER, #HeEnfE
#r

2) TIOINILYEZEAW=-NIR OEBEEEIL

3) £ERZRBHDOT=6D NVR EE&:%E, RBIALAZER
SREE, T—ARITEDRR

X 1 : 600 MHz NNR BBIZEI Ty b EBHATIANILYE
KBETHD 396z Cryq O kO, CNOEDEEIZEST
ERINLBREBLE-RBIEIEIESZED NMR BE % KIiBIC
REEE 5,20 DNP-NR A HEHTEBHTHRE I NI (X
#k 4)

ARG DA F IR E

28

X2 : 'H-"C HSQC R R4 kL& NMRR BRI EEEAT 5
FFU-EAEYHI, 2EXFFo L YHI ZZFhERURY
ERERRCRLE (ICMX), AEXFF o OERERR%RIE

BLIEAFILEZR—ILTRL, KEGEEDT MEFHN
HBEDERTRELI-, COAETERAERMANLR

#TEAETEH MR THEMERABHANTEDLSI1ZLT,
(xX@k 2)

X3 : ZEAEREKNIRRRY bLDEENEHT A RESPLS,
E{RX NNR R RY ML LIEL IEDfREEA+5 TH LY, PDBj
PBWRBF—E2A—XIZEDNF=ARI ML ZSaL—Y3
VETESRBLE REEENEBEMEIZLIz, CThiC
KYEREIBRETHRINTEIHE, K YLEAIKE
DERBEZEEHS(BERITE AL 51T o1z, (XK
3)

(649

1. Utilization of paramagnetic relaxation enhancements for
high-resolution NMR structure determination of a soluble
loop-rich protein with sparse NOE distance restraints. Furuita
K, Kataoka S, Sugiki T, Hattori Y, Kobayashi N, Ikegami T.,
Shiozaki K, Fujiwara T, Kojima C (2015) J. Biomol. NMR, 61,
55-64.

2. Utilization of lysine *C-methylation NMR for protein-protein
interaction studies. Hattori Y, Furuita K, Ohki I, lkegami T,
Fukada H, Shirakawa M, Fujiwara T, Kojima C (2013) J.
Biomol. NMR 55, 19-31.

3. Secondary Structural Analysis of proteins based on C
chemical shift assignments in unresolved solid-state NMR
spectra enhanced by fragmented structure database, lkeda K,
Egawa A, Fujiwara T (2013) J. Biomol. NMR 55, 189-200.

4. Helium-cooling and -spinning dynamic nuclear polarization for
sensitivity-enhanced solid-state NMR at 14 T and 30 K,
Matsuki Y, Ueda K, Idehara T, Ikeda R, Ogawa I, Nakamura S,
Toda M, Anai T, Fujiwara T (2012) J. Magn. Reson. 225, 1-9.
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A0SR T, BEHEERY FT—I B LEL B
BLTWET, L. EHERRZOFETESR
KEODEREZHREL. BREEIZEOSVTERY
ATLEBRBLEISEVWSHRETT, MFR] Mk
B THEKEE L, HITTRILT—ZHRIZED
BERRIGICE>TEAZ-BE. TOBTIIEEKRE
BEOHEREBEEZRICEMTIZENTEEFT, AL
DHMEETIL, THERI THFE—2—) TEFKES
FlEXF—T—FIZ. LTOMETOD Y LEED
TWEYS,

(R ERRE]

1) AERIRILF—ZEHRE, ThiIZU2ILEzL
w9 RRBREDD FHE

2) BERDFE—F—5F 4 = DIEEREN

3) £HRBLFESE Vault DE N ERREE SRR

~crystal structure

X 1. ADPFEAREDT A ZVE—F— FA A VDEE (L)
ERX M=V EEATRT DFIRE (F). 54 = DEENFHE
. EEEHOE—F—FRASUNE-TWNS, E—F—FK A%
A&, WBEEEBS Y h— (&), ATP MK EEITS
AMA+Y) 2T (F~F). NEREEEZET R F—Y %
(FB), BXU C KiKlZH S C-sequence FEE (k&) H
SCEREIN TS, TRIX, SHEETEESRTLEZR L
—VEEBERMOEREE OKB) E0FBAEHEICES
THRLONEBIEEE (the) &%, MIEHSHEETE
RTW5, PFNAREZEL > TRELTWS I EMNH B,
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2. BEREHE IO OO T4 FETEZORES
W&, [MFe-4S]U 5 RX42—% CPK ETILT, HRETHSY
AO7 4 /LHIERA (TR Mo BOT4 U F) 2HED stick
ETILTHBEIL TS ,BchN & BchB O&H T = bR
EBEDURVETILTERLTWLS,

3. AL EAEOEEEE, (ER) RIL MoAskE 78 @&
DWP RDFTHEREIND, HIFFHDOMNWP1RFEHRE., thd
DFEFEETRLTWS, (AR) WP £/ <—I%. 9 DO
BUBRLBEZSTC 1I3EAD FAS VTEREATWS, &
RAAVEERBRBZBTRLTWLS,

(3]

1. The 2.8 A crystal structure of the dynein motor domain. Kon et
al., (2012) Nature, 484, 345-350

2. X-ray crystal structure of the light-independent
protochlorophyllide reductase. Muraki et al. (2010) Nature,
465, 110-116.

3. The Structure of Rat Liver Vault at 3.5 Angstrom Resolution.
Tanaka et al. (2009) Science, 323, 384-388.

4. Structural Basis of Equisetum arvense Ferredoxin Isoform Il
Producing an  Alternative  Electron  Transfer  with
Ferredoxin-NADP+ Reductase. Kurisu et al. (2005) J. Biol.
Chem., 280, 2275-2281.

5. Structure of the Cytochrome bgf complex of Oxygenic
Photosynthesis: Tuning the cavity. Kurisu et al. (2003)
Science 302, 1009-1014.

6. Structure of the electron transfer complex between ferredoxin
and ferredoxin-NADP(+) reductase. Kurisu et al. (2001)
Nature Struct. Biol., 8, 117-121.
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AREEL. EZEARNICET52E80E - EEZ0Y
BHXOREBEMBEZMAECEVYIC. BERTOTH
JRY—LEBRRF#MET HEILE - EEOELEWH
REWHEL TS, COMIBAMEERE XL, SHGH
RNSREANARSEECEHCHERNERS DS
AFIVIOBEFE-FTICE>TELATEY., AV
JLY kS5 T740v%5 (Membrane traffic) & HEEH
5. BEBNLE FEETEFEWETETOERMAR
I2BEWWT., COMEAMERSE (AVTLY RS T4
vy) FERHTHHERNERESHE - B4 F 39 XIE.
BZEREICEFICHIE S G TNIEZRS G0, LML
WG, kD TEZ=-#E) ZRAV-HEEYME -
BEEFEMNREFEC Mk YRS - BREL=A LA
5] #FRHWV-EIEEMNMEFELITTE, BEZE
BEEREA VNV EEEREECEBERFHNHA
BIZEC. AV ILY RS T4 9 IDRFIUFT) —
BT HIEIERCR#ETHD, T T, AHAKRY
L—TE. AIBEZEERETHD YRV —LE., i+
FBHEICLRAEZI VNNV EBEEREEH BRI Y
INDBEEMEIC. RREHBERA LA RS ESESE
AIWICHBREANTEEYT S BB TOTAHUKRY
— LR EFREL, ThL0HEREDEBEFBEL
TWd, BEFET. SHRGEDEBODTHIFIZ, AV
TLYNZ 7499 FIVARSHE, RILE V.
ZLTOFT TRERIEZIZH AN DRR A EKIE
RIGTHD. BETHFI2T (BB)-BEryx2T -
&) ICERZETTCHREZEALTWLS, ChE
T. BFBEAMBELE FAREETILIC, SNARE 77
S1)—EHBE. SNARE £ v ROVEHE. Rab
GTP 7—ERLR ENEERERFEH. TLTHRRAKRAS/
DFRERTO—LEFZETCHEERFHIALCERS
NBZFNWARSETHFIVT - EyFoy -BEa<Y
FTU—OBERTOTAVRY —LROEBEIZED
LTW3, ZLT. ChoOBERITOTAHYKRY —
LZREE{FET S & T, ITSNARE, SNARE &+ RO,
Rab GTP 7—E€M., (1) EDL S LEAME TIHR
BICEBWCTETS )T - Fyxod - BEeERIGEER
FIomn? (2) ZLTEaIVNA—MAVMEER
M BIRMEEDLSICRETHOMN? | ERERT
—TIZENLDHRFLRIILTOREEAZREEFS &
LTWb, %%, BERTOTH YRV —LRER
DIz, BEAGIEFHNT7 TO—FE2EBFEL T, B4
FIWARSEZIAFTIVRERABDDFIFT)—D
FEMRIRAR(CHRE T B,

RESHLFNRE

(HRFRE]

1) SNARE 77 =) —ZEBE. SNARE &+ ~R0O > Rab
GIP7—EICTKYEBBESIEIRT YU VT - Fy
FUU-RERIEYCTI)—DOHE

2) SNARE 77 2 ') —F&BHE. SNARE > v X0 > Rab
GIP7—FITKYGIISIBRT I VT - Fy
XU -REOMBERAIUNN—FAY MER
- BIREZRET 20 FHEOME

B BRRTOTH UK —AORY
6249

1. Membrane-anchored human Rab GTPases directly mediate
membrane tethering in vitro. Tamura N, Mima J (2014) Biol
Open 3, 1108-1115.

2. Multiple and distinct strategies of yeast SNARES to confer the
specificity of membrane fusion. Furukawa N, Mima J (2014)
Sci Rep 4, 4277.

3. Distinct contributions of vacuolar Qabc- and R-SNARE
proteins to membrane fusion specificity. Izawa R, Onoue T,
Furukawa N, Mima J (2012) J Biol Chem 287, 3445-3453.

4. Minimal membrane docking requirements revealed by
reconstitution of Rab GTPase-dependent membrane fusion
from purified components. Stroupe C, Hickey CM, Mima J,
Burfeind A, Wickner W (2009) Proc Natl Acad Sci USA 106,
17626-17633.

5. Phosphoinositides and SNARE chaperones synergistically
assemble and remodel SNARE complexes for membrane
fusion. Mima J, Wickner W (2009) Proc Natl Acad Sci USA
106, 16191-16196.

6. Complex lipid requirements for SNARE- and SNARE
chaperone- dependent membrane fusion. Mima J, Wickner W
(2009) J Biol Chem 284, 27114-2712.

7. Reconstituted membrane fusion requires regulatory lipids,
SNARES and synergistic SNARE chaperones. Mima J, Hickey
CM, Xu H, Jun'Y, Wickner W (2008) EMBO J 27, 2031-2042.
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DNA damage response clamp contributes to chromosomal assembly
of ZMM-SIC pro-crossover factors during meiosis. Shinohara, M,
Hayashihara, K., Grubb, J.T., Bishop, D.K., and Shinohara, A. (2015)
J. Cell. Sci. 128, 1494-506.

2. Canonical non-homologous end joining in mitosis induces genome
instability and is suppressed by M-phase specific phosphorylation of
XRCC4 via CDKs. Terasawa, M., Shinohara A., and Shinohara, M.
(2014) PLoS Genetics, 10, 1004563, 2014.

3. Dotl-dependent histone H3K79 methylation promotes the formation
of meiotic double-strand breaks in the absence of histone H3K4
methylation in budding yeast. Bani Ismail, M., Shinohara M. and A.
Shinohara. (2014) PLoS One. 9, e96648.

4. A new protein complex promoting the assembly of Rad51 filaments.
Sasanuma, H., Tawaramoto, M.S., Lao, J, Hosaka, H., Sanda, E.,
Suzuki, M. Yamashita, E., Shinohara, M. Hunter, N., Nakagawa A.
and Shinohara, A. (2013) Nature Comms. 4, 1676-1688.

5. Saccharomyces cerevisiae Srs2 helicase disassembles Rad51 from

meiotic chromosomes. Sasanuma, H., Furihata Y., Shinohara, M. and

Shinohara, A. (2013) Genetics, 194, 859-872.

1: Psy3-Csm2 [=& % RadS1 74 5 X 2 FERORE 6. Crossover assurance and crossover interference are distinctly

BAICEDLIFRDOE VNV EEERERE Lz, ZDE regulated by the ZMM proteins during yeast meiosis. Shinohara, M.,
&EiKlZ Radb1 DESIZWETHY ., FOa7HTa1=y b Oh, S., Hunter, N., and Shinohara, A. (2008) Nature Genet. 40,
T % Psy3-Csm2 O X iREERIT CHETRELI-EZ A, 299-309.

= — S\ _ S - 7. A protein complex containing Mei5 and Sae3 promotes the assembly
RadS1 ERIRITHS - EAAM o f=0 TOMED HRIZH S of the meiosis-specific RecA homolog Dmc1. Hayase, A., Takagi, M.,

& 574 Psy3-Csm2 A¥ DNA I #& & l-'« (EB). Raddl 715 4 Miyazaki, T., Oshiumi, H., Shinohara, M. and Shinohara, A. (2004)
VhERERES S (TR) ETILERBLE (X#K4), Cell 119, 927-940.
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&, HRAENE - SMEOETE - EOFHIEIZE 5 PPI
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2) Za—OVEFEODFIHE

B 1 : Necdin MAGE REO D — RA A U DIIFEEETIL.
Necdin @ MAGE ;REOS— KA A > (MHD) DILiktEEZE
Necdin-Iike 2 M IL{AE1E1E%R (PDB INWO) ICEDWLNTFBIL
t=o FRICIEIAMERTHRE SN Spanner 7O S L%
A=, Necdin MHD (T T L v FEDNERZEL, —ZD0D
winged helix EF—7 WH-A, WH-B)hSEREA TS,
COEF—TIE. HEZEKNT DNA PEOE EBLFESR
#HMRT AEEEICEL HbN D, Necdin MHD DZEREK%E
AWEEERICK 2T, ANY vy R 4-5 58 (ER, H4-HL) %
SOBKMERY v FEE (AR, HP) (X, BADELLG L&
BIBEDLEHEEESIND,
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M2 : EREMWEEERRY hT—2I12B8ITANTEAG L
L T® Necdin, Necdin I(ETHELEED HFERMBED DL EEF
5T AEAEBELHELTPPI Ry FI—0 EHET 5,
Necdin &#5E89 5 pb3, E2F, Fox0, Sirtl, HIF,Bmil iz &
DEREBE®L Trk, plb B EDMMIEZRIKE, HMEOERF
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1. Antagonistic interplay between necdin and Bmil controls
proliferation of neural precursor cells in the embryonic mouse
neocortex. Minamide R, et al. (2014) PLoS One 9, e84460.

2. Necdin controls proliferation and apoptosis of embryonic
neural stem cells in an oxygen tension-dependent manner.
Huang Z, et al. (2013) J. Neurosci. 33, 10362-10373.

3. Non-epithelial stem cells and cortical interneuron production
in the human ganglionic eminences. Hansen DV, et al. (2013)
Nature Neuroscience 16, 1576-1587.

4. ERK inhibition rescues defects in fate specification of
Nfl-deficient neural progenitors and brain abnormalities.
Wang Y, et al. (2012) Cell 150, 816-830.

5. Necdin controls Foxol acetylation in hypothalamic arcuate
neurons to modulate the thyroid axis. Hasegawa K, et al.
(2012) J. Neurosci. 32, 5562-5572.

6. Thyroid hormone signaling acts as a neurogenic switch by
repressing Sox2 in the adult neural stem cell niche.
Lopez-Juarez A, et al. (2012) Cell Stem Cell 10, 531-543.

7. Necdin controls proliferation of white adipocyte progenitor
cells. Fujiwara K, et al. (2012) PLoS One 7, €30948.
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1. Protein-4.1G-Mediated Membrane Trafficking Is Essential
for Correct Rod Synaptic Location in the Retina and for

Normal Visual Function. Sanuki R et al. (2015) Cell Rep 10,

796-808

ICK is essential for cell type-specific ciliogenesis and the

regulation of ciliary transport. Chaya T, Omori Y, Kuwahara

R, Furukawa T (2014) EMBO J 33, 1227-1242.

3. Presynaptic Dystroglycan-Pikachurin Complex Regulates the
Proper Synaptic Connection between Retinal Photoreceptor
and Bipolar Cells. Omori et al. (2012) J of Neuroscience 2,
6126-6137

4. miR-124a is required for hippocampal axogenesis and retinal
cone survival through Lhx2 suppression. Sanuki et al. (2011)
Nature Neuroscience 14, 1125-1134.

5. Negative regulation of ciliary length by ciliary male germ
cell-associated kinase (Mak) is required for retinal
photoreceptor survival. Omori et al. (2010) PNAS 107,
22671-22676

6. Blimpl suppresses Chx10 expression in differentiating retinal

photoreceptor precursors to ensure proper photoreceptor

development. Katoh et al. (2010) J of Neuroscience 12,

6515-6526.

Pikachurin, a dystroglycan ligand, is essential for

photoreceptor ribbon synapse formation. Sato et al. (2008)

Nature Neuroscience 11, 923-931.
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1) TARAT7HAEEQEEGROFRILEDAZH

2) TAATEETCRBMAFI— FEESTERT S
HEer Y b —9 DR

3) Tel2-PIKK 2 /O BHEAERLRY b7 -0 D%
FEB DA

1 #HESRAICETEITAATOBERE. TAXAT
HAEEBE Tazl (). MEE (. MhE & 254
THEL, TOATHIEENL—FHICHRET SHEFL
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Recruitment of non-telomeric proteins
to telomeres[]
Genome-wide Networks
via Telomeres [7

Chromosome(

o

Telomere[

Recruitment of telomeric proteins
to non-telomeric regions]

K2 : 7OA7#E#ME L-LEBARBERY FD—0, T
OAT7HEEEEXTOA7LUNOEBEEEHIZENTE
BRABBETRELLTWS I EAHALNIZEINDDOH D,
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3 :Tel2-PIKK *v bT—20, Tel2 EREIE. §XTD
PIKK (phosphoinositide 3-kinase-related kinase) 77 =
J—EBRBELHEERT S, 51T, Ttil, Tti2 ZE8EL
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1. Release of chromosomes from the nuclear envelope: a
universal mechanism for eukaryotic mitosis? Kanoh J (2013)
Nucleus 4, 100-104.

2. ldentification of the functional domains of the telomere protein
Rapl in Schizosaccharomyces pombe. Fujita | et al. (2012)
PLoS ONE 7, e49151.

3. Telomere-nuclear envelope dissociation promoted by Rapl
phosphorylation ensures faithful chromosome segregation.
Fujita | et al. (2012) Curr. Biol. 22, 1932-1937.

4. A conserved motif within RAP1 plays diversified roles in
telomere protection and regulation in different organisms.
Chen Y et al. (2011) Nat. Struc. Mol. Biol. 18, 213-221.

5. Fission yeast Ku protein is required for recovery from DNA
replication stress. Miyoshi T et al. (2009) Genes Cells 14,
1091-1103.

6. Fission yeast Potl-Tppl protects telomeres and regulates
telomere length. Miyoshi T et al. (2008) Science 320,
1341-1344.

7. Rapamycin-sensitivity of the S. pombe tor2 mutant and
organization of two highly phosphorylated TOR complexes by
specific and common subunits. Hayashi T et al. (2007) Genes
Cells 12, 1357-1370.

8. Tel2 is required for the activation of Mrcl-mediated DNA
replication checkpoint. Shikata M et al. (2007) J. Biol. Chem.
282, 5346-5355.

9. Telomere-binding  protein ~ Tazl  establishes  Swi6
heterochromatin independently of RNAI at telomeres. Kanoh J
et al. (2005) Curr. Biol. 15, 1808-1819.
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3)

4)
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RIFRT. BEBEMCERETHEET S, AL/ PV
EIhoDEBTHIL DUERBRICE>TEREIND
—5. BROBVEBTHIL) Do ORTFEA—BIZL>TH
fREhb, bhibhizhiL/ U ERETIERD—DT
HBENINI) OO RTFHE—FE2 (ON2) #REL. BEMN
HEERAT HEEBIC XIGHERBERITICK > TILEE
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2 XORBKRTEIZE TS CN2 DBFE. ON2 (TEARD
ZLDEBICHEET 5D, FIZRBELANILOSOHEAEN
PREEBICBWTHOND, MTIK., WERTEHDEERIZ
»HIEETFLEE %  (Tuberomammi | lary nucleus) [Z45125& <
FEINHHEARKEEIN BE. SLHITEFEALSAERTF
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1. Carnosine and the control of blood glucose. Okumura N. et al.
(2015) in Food and Nutritional Components in Focus, RSC
publishing.

2. Carnosine dipeptidase 1l. Okumura N (2013) in Handbook of
proteolytic enzymes, 3rd ed., 1596-1600, Elsevier.

3. Diversity in protein profiles of individual calcium oxalate
kidney stones. Okumura N, et al. (2013) PLos One 8, €68624.

4. Identification of cargo proteins specific for importin-beta with
importin-alpha applying a stable isotope labeling by amino
acids in cell culture (SILAC)-based in vitro transport system.
Kimura M, et al. (2013) J. Biol. Chem. 288, 24540-24549.

5. Role of L-carnosine in the control of blood glucose, blood
pressure, thermogenesis, and lipolysis by autonomic nerves in
rats: involvement of the circadian clock and histamine. Nagai
K, et al. (2012) Amino Acids. 43, 97-109.

6. Structural basis for substrate recognition and hydrolysis by
mouse carnosinase CN2. Unno H, et al. (2008) J. Biol. Chem.
283, 27289-27299.

7. Colocalization of a carnosine-splitting enzyme, tissue
carnosinase (CN2)/cytosolic non-specific dipeptidase 2
(CNDP2), with  histidine  decarboxylase in  the
tuberomammillary nucleus of the hypothalamus.

Otani H, et al. (2008) Neurosci Lett. 445, 166-169.
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Research in the laboratory of Matthias Rogner focuses on
the structure, function, regulation and biogenesis of energy
transducing membrane proteins from cyanobacteria. Topics
involve dynamics and adaptations of bioenergetic
processes in the thylakoid membrane in response to
environmental signals both on the level of individual
proteins, their (transient) interaction partners and on the
level of membrane composition. First, inter-molecular
interactions of the electron transfer complex between
Photosysteml and Fd from Thermosynechococcus
elongatus were analyzed by the transferred cross-saturation
method of NMR and X-ray crystallography. Most recently,
a subtype of the NDH-1 complex from
Thermosynechococcus elongatus, NDH-S, which is
involved in a unigue inorganic C-concentration mechanism,
was crystallized in collab. with the Kurisu group (IPR).
Additionally, the structure of recombinant CupS was
solved by NMR in collaboration with T. lkegami (IPR),
including a model for its interaction with the
transmembrane subunits of the complex (1, 2). Also, the
solution structure of the Cyt. bgf-complex subunit PetP,
which is specific for cyanobacteria and red alga and
regulates linear vs. cyclic photosynthetic electron transport,
was determined for the first time by NMR.

The Happe group analyzes the anaerobic metabolism of the
green alga Chlamydomonas reinhardtii in all its aspects.
They also study structure-function relationships of Fe-Fe
hydrogenases including a detailed characterization of the
active center (H-cluster) and the catalytic turnover process.
A novel in vitro maturation assay was established leading
to semi-artificial hydrogenase with high catalytic activity
(4-6). The structure of these novel biocatalysts was
recently solved together with the Kurisu group (Fig. 1).
Both groups cooperate in the creation of a cyanobacterial
design cell which combines the mechanism of
photosynthetic water-splitting with hydrogen production
via imported hydrogenase at the expense of CO,-fixation
(Fig. 2). Prerequsite is the re-routing of photosynthetic
electrons by modifying interactions between Ferredoxin
(Fd) and FNR on the one side and Fd with hydrogenase
(Hsase) on the other. For this purpose, various
FNR-mutants have been designed in coop. with T. Hase
(IPR) and characterized by in vitro activity assays and
interaction studies (ITC, with the Ikegami-group, and SPR).
The most promising mutants have recently been
transformed into Synechocystis PCC 6803 and are now
under evaluation.

[Current Research Projects])

1) Structural dynamics of cyanobacterial thermophilic
NDH-1 complexes (Ref. 1+2) & Cyt. bgf-complex.
Strategies for designing H-producing cyanobacterial
model cells (Ref. 3).

Photobiological H, production in green algae, cell
metabolism and signaling under anaerobiosis (Ref. 4).

2)
3)
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4) Structure-function  relationships of natural and
semiartifical Fe-Fe hydrogenases, ferredoxins and
maturases (Ref. 5+6).

Fig.1. Crystal structures of the catalytic center of active and inactive
semiartifical [FeFe]-hydrogenase maturated in vitro with different
synthetic 2Fe complexes of the kind Fe2[u-(SCH2):X](CN)»(CO),*. The
central group of the dithiolate bridge is indicated next to the respective
structure.

Fig. 2. Cyanobacterial design cell for hydrogen production from water.
Key elements are the water-splitting complex PS2 as source of electrons
and the distribution of electrons at the acceptor side of PS1 between
CO,-fixation and H-production, guided by affinity design of Fd vs. FNR
and hydrogenase, respectively. (3)
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Research in the Hall laboratory is concerned with the
physical study of important biochemical processes related
to disease states. One example of this coupled
science/medicine research program is the study of amyloid
formation and its relationship to the spectrum of
amyloidosis diseases [1,2]. Amyloid fibers are linear
protein aggregates capable of being formed from various
peptides and proteins [2,3]. In their most basic form,
amyloid fibers have dimensions characterized by a width
of 4-20 nm and a length in the nanometer to sub-millimeter
range [2,3]. Peptide/protein monomeric units are joined by
inter-peptide beta-sheets formed along the long axis of the
fiber. The designation of amyloid is conferred upon a
protein aggregate if, in addition to displaying fiber like
structure, it possesses specific dye binding capabilities and
a cross-beta X-ray fiber diffraction pattern [1,2]. Although
amyloid formation is coming to be thought of as a
potentially common property of most, if not all proteins, in
medicine there are only twenty-seven distinct peptides that
are known to be associated with an amyloidosis disease
state [1,4]. These twenty-seven basic forms of amyloidosis
(and their mutational variants) display a huge diversity in
behaviors with respect to the pathophysiology of disease
progression, with some showing tissue/organ specificity,
while others tend towards non-specific dispersal of
amyloid throughout the body. In general much of what we
know (or think we know) about amyloid and its
relationship to disease is based on qualitative experimental
observation [1,5]. This is partly due to the general
complexity of the systems studied, the difficulties of
performing quantitative measurement in patients, and the
limitations associated with the methodological approaches
employed to study these processes. Work in the Hall
laboratory is focused on sharpening up some of these
foundations by approaching the topic from a biophysical
perspective i.e. experiments interpreted through the lens of
a constraining mathematical model [1-8]. Using a
combination of experimental/computational approaches we
would like to, in combination with Japanese colleagues at
the IPR, explore the following topics,

[ Current Research Programs]

1) Efficient means for fractionating and purifying
heterogeneous amyloid fiber samples [2,3]

2) Non-subjective methods for characterizing gross
amyloid structural properties using AFM and TEM [3]

3) Examine amyloid fiber breakage position effects as
determinants of amyloid fiber behavior [5,6]

4) Placement effects of peptides within larger polypeptide
chains as determinants of amyloid growth [5,6].

5) Spatial modeling of amyloidosis disease progression
using computation and in vivo imaging data [1,6,7].
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6) Elucidation of peptide structural precursor states of
amyloid using NMR measurements.

7) Construction of an arc-length distance matrix data base
for all proteins in the PDB;j [1,8].

8) Systematic application of a classification scheme for
defining the surface chemical properties of amyloid [1].
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