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Abstract

TERBRLIEHTOLICERZANRATIBEOBN THD, TREEND—DTHANFee ROV
FT—ERAKROBARTON OEXTZAENICAKRTZ IO, RESEWPKRIIIF—4EE
NDEWFELTERENATVS, NiFeE ROV F—EN OIS BREBRDEZMBETEI LN
TEBNE, FHEFLICHZIEEBITAZ—DILESEICLD, NIFek ROFF—EHNETHE
BUOTZAZ—RIZYTINEKDSBRENTHY), RICE—BILRRES T AL A2 BN
LTWVWB, AEFR TR, NiFeE ROV F—ENFEEICHEEET D O ICHELRKFES R /NI EHy
pDICEBL T, TOEKRVEECBEDOHBEZRSHICTEI L ZBET,
CNETICHEBBEBITICKR 2T, HypDEEFEICOAU NI NEBEALBNBZPSEDOKREVE
BBEVWSERDREELEDZEN DA 2TVE, S0, —BILREDHELRIZEID SHypXEHypD
FREEULERBOBEEZIVSAAEFEMBICL > TREL £, BEEF OHypDOBIE FHIEA
ICEBLTVEY, BEBERKRICHBINICTLFI I EEERoniz, ESICHEKRWNC L
2, BEBKERICE > THYpDOHR LI R RILAERENA TV, ORI RILA —BRICKER
KILEETHIEERT, EREZEHTVD, FVNVERREIE—DOOBEDHEFLKTS
OTREL, BEORRICHUTBEEZEF1I— 0T T2 ENASNTEY ., RIEPBROE
X¥FAOBRBIISVTELEERETNDIERTH S, SEOHRKAREIEEBROERNTHMR &
BARETTELS, BESEMREVSATEEELRRETADESS,

Metalloenzyme is an enzyme that utilizes a metal or a metal complex in active site. NiFe
hydrogenase, one of the metalloenzymes, catalyzes the oxidation of hydrogen and the reduction of
protons reversibly, and are therefore expected to play important roles in fuel cells and hydrogen
energy production. The metal cluster in NiFe hydrogenase is composed of nickel and iron, which
coordinates carbon monoxide and cyanide ions as ligands. In this study, my target is the iron-
binding and transfer protein “HypD”, which is required for the function of NiFe hydrogenase. My
aim is to elucidate the function and structure correlations of HypD.

My previous crystallographic analyses have shown that HypD takes on two distinct states: a very
compact conformation A and a thermally fluctuating conformation B. In this study, | succeeded the
complex structure of HypD and HypX, which is involved in the supply of carbon monoxide, using
the Cryo-EM. The structure of HypD in the HypD-HypX complex was similar to conformation A, but
also showed partially flexible regions, similar to conformation B. More interestingly, a tunnel was
formed in the center region of HypD by the complex formation. | consider that this tunnel has
important role in the carbon monoxide transport from HypX to HypD.

It is a very important idea that proteins tune their conformation in response to their surroundings.
This idea is also attracting attention in the field of drug discovery and industrial applications of
enzymes. The results of this research not only provide fundamental knowledge on
metalloenzymes, but are also important in terms of structural polymorphism research.
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Elucidation of polymorphism of protein structure involved in the formation of active center of metalloenzyme

1. HREREEDOHRE
CRERE SEEROICEBEINRAT 2BRORNTTH2, EBBRDO—DTHINiFek NOFF—EIFKRDHE
X7 OMNVORTEAFENICMET 2720, BAEBPKRIXIVLF—4EECHVWFELTEBSIATL
%, NiFeE O F—EN DL BRHELBRBEZMET I LN TE 20, FHEPLICHDIEBI 7RI —D
$7-5ZIC&k %, NiFeE RO T—ERETZ2EBIZRAY—E v TILEHMSERINTEY ., &KICIE—EL
KFREVT EMA AV HEUL T WD, RFRTIE. NiFek KOS F—ENERICHEET 27-DICHELRHKES
4 /U BHypDICEB L T, ZTOHEKKREVVERE S BEDHEEZMONCTEIE2BIET.
INFETICHRBESHENICEL 5T, HypDIZIERICO Y /XY M REEBAL BN S EDORE WEEBE LW BRI
REAEEDIEDNDD>TWE, SE., —BILRFEDHKICEADL ZHypX EHypDEA LIZREDEER IS4 4 &
FRABERICL > TRE LTco BEBFDHypDDEEIIEEAICRELL TV, BEBERRICEINICT L ¥ 7
IVIRREIg B R oM, SHICHEKREVNT &IC, BERFEEICE > THypDDHDIC b Y RILDBEHRENTWE, Z0
YRV —BIERFBEEICEETHDEEA T, BREZEDHTVWS, SUNJERFRESTL—DODBEDH K
T25DTIEARL, BEOKRICKHE L TEBEAF 12—V I 352NN TEY., AIEPEBROEEFADREIC
BWIHEEHRINDIERTH D, SEOHRBRIIEBBROERN LR EABZLIFTTHL, BESZEMRE WV
DR CHLEELRREEADES D,

2. MRBRREEOHE (F:R)
Metalloenzyme is an enzyme that utilizes a metal or a metal complex in active site. NiFe hydrogenase, one off
the metalloenzymes, catalyzes the oxidation of hydrogen and the reduction of protons reversibly, and are
therefore expected to play important roles in fuel cells and hydrogen energy production. The metal cluster in
NiFe hydrogenase is composed of nickel and iron, which coordinates carbon monoxide and cyanide ions as
ligands. In this study, my target is the iron-binding and transfer protein “HypD” , which is required for the
function of NiFe hydrogenase. My aim is to elucidate the function and structure correlations of HypD.
My previous crystallographic analyses have shown that HypD takes on two distinct states: a very compact
conformation A and a thermally fluctuating conformation B. In this study, | succeeded the complex structure of|
HypD and HypX, which is involved in the supply of carbon monoxide, using the Cryo-EM. The structure of HypD
in the HypD-HypX complex was similar to conformation A, but also showed partially flexible regions, similar to
conformation B. More interestingly, a tunnel was formed in the center region of HypD by the complex
formation. | consider that this tunnel has important role in the carbon monoxide transport from HypX to HypD.
It is a very important idea that proteins tune their conformation in response to their surroundings. This idea is
also attracting attention in the field of drug discovery and industrial applications of enzymes. The results of this
research not only provide fundamental knowledge on metalloenzymes, but are also important in terms off
structural polymorphism research.
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