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Six Hyp proteins (HypA, B, C, D, E, and F) are primarily involved in the
maturation process of [NiFe] hydrogenases which catalyze reversible hydrogen production and consumption.
These Hyp proteins incorporate a complex Ni/Fe cluster into a protein subunit of [NiFe] hydrogenases. On
the basis of our previous success in the structure determination of several Hyp proteins, we have
investigated structure and function of transient complexes (HypAB, HypCD, and HypCDE complexes, and
hydrogenase-large subunit (HyhL) and Hyp protein complexes) and reaction intermediates (carbamoylated and
cyanated HypEs) to obtain insights into molecular mechanism of the [NiFe] hydrogenase maturation.
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[NiFe]lt Ku 7 —¥ i, EHIC X 5K
REFELZMET2METCHD. HiER
NiFe(CN),CO &MEF L icB W T, 71 kv
(HY) 71 BAKES T ~O a2 ik 7o X
I %3 5. [NiFelb Kv 7 —E kb
KT 5 Hyp ¥ o 7327 E ¥ (HypABCDEF)
X, B Rua4J—¥IZ NiFe IHMHHOZ A
AT, JEPERLA LRV S & 5@ X Ao T
W5, INETENSADO I V=TI k5T,
KIGE % T 7 v & U= AL 7 f@ i 23T

D, FREBMEEERE OB SNl o7,

T, A DOITN—T R ETR > THyp ¥
R B O IR 21TV, 4 Hyp # &~
R B OREEREREFRIC OV TZE < DA
ERTCEL. ThETl, BHRAT—%7
Thermococcus kodakarensis KOD1 H3&® Hyp
BURTERED YL, VT I HEOAKE Fe
A ~OEMLIZ B 53 5 HypC, HypD 35 &L O
HypE DNLAKKEIEZFIO TIRE L, KFZ
JEDREFETFT —7REN TN DHEREICD
WTHI R 247 [S. Watanabe, R. Matsumi, T.
Arai, H. Atomi, T. Imanaka and K. Miki, Mol.
Cell, 27, 29-40 (2007)]. F 7= Ni #HAIAAIZEE
59 % HypA OFEEZ IO THRE L, Nifid
TF =T DAL T F A=V g PR
DOEALEFHFHLTNDIE, BIXORAA
Ve ATy B TICR D DEIRIBRRE S D
\Z L7= [S. Watanabe, T. Arai, R. Matsumi, H.
Atomi, T. Imanaka and K. Miki, J. Mol. Biol.,
394, 448-459 (2009)].
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FROMRAEZEET LD THD. Hyp #2737
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HypC, HypD ¥ K O HypE I%, kEVLiEf:
R W T —RRICEEGRZTERM L, Fe JilF 0
T ALEMBET A EB X LTV DEN, E
BRI T B EEM 2 BAE A RRIZ DT
AN GAY AN
HypC-HypD # A RIZ DU T, 2R € 7
U A hY— (ITC) T K B HEOFRMT DR E,
WE MO Kd fEA 0.14 uM TH Y, a4
EREARERT D Z EN otz EI
J X URT =T A ERBRANC A W4
FlZB W THIR ORI T B, 2.6 A fiF
HE C O An i AT IR L7z
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B, 2.25-2.75 A S fRRE T ORE S FRAT I
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HEHLTWD Z LN T. EE
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(4) HypA-HypBar & 14

HypA 3 XUV HypB 1%, Ni 7 OFHAIA S
\ZBd5- LT 5. GTPase Tdh % HypB I, 4
BA A ORAREIZLE>TREL 3D
777XV —hEIh, £ T
kodakarensis 72 £ D —E DT — % T TIX,
ATPase 1 ® HypB (HypBar) 2 fERE R
ELTHBEL TV D, REFZETIE, VLR
FRIZBI1T % HypA & HypB DARAA 722 55 %
JRF LV TR 2726, MO AR
RN 36 X O G IR OfS db A Mg AT I HLY
MATZ.

HypBar @ ATP #EGIRAE, ADP f A IREE,
X7 VAF RT7 Y —REIZONT, ZRLEN
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T DK FELTHIELTHDZ ENPS
Mo 7.

7 HypAB EE&ICE (T2 NiEEY A +

(5) HyhL-HypA, HyhL-HypC #A& 1A

FTrx N NECICHAEAZHERELI-E
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