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FBIFENE Pyrococcus horikoshii ASE CutAl (PhCutAl) & L /X0 B DEEEMITIEE
IZEV (BERE T=149°C) . ARBFFE TIE, PhCutAl OFEWEEMEIC R I3 B MR E
DEREZHALNICL, BONMRAZEIL, RIBEH%E CutAl (EcCutAl: T/90°C) @
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Chapter 1: General introduction (FF#g)
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- Chapter 2: Role of charged residues in stabilization of Pyrococcus horikoshii CutAl (PhCutAl
DEZEMEIZ I T D BRI DR E])
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Chapter 3: Evaluation of salt bridges in CutA1 using molecular dynamic simulations (MD 3 X
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Chapter 4: Stabilization of Escherichia coli CutA1 by rational protein design (¥ /37 B DI
T A T X D EcCutAl DZEELL) :
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Chapter 5: Stabilization of Escherichia coli CutA1l by introduction of charged residues (Ti7'&,
BREEAIC K D EcCutAl DR E{L)

RIZECZE(L LTz EcCutAl O SI1V/E61V BRI Z 58RI L U Tk x R B EE A
BERAZER LT, 6 HORMEBEMERZRELZEA L (A39D/S48K/H72K/S82K/Q87K/T88R)
BEID Ty13 137°C TH Y | EcCutAl & HER LT 47°C L& LTz, ZZTpH #8bE
TTCEEMEZRELLE D % PHBMET 32138 TaMELS 2oz, LEERo T, BR
BIHEEEERIC L > TRELL TS Z & AHERTE T, Z0 = &1, 100°C L E
@%ﬁ%#TﬁﬁwT\§<@ﬁ%@%ﬁ%ﬂﬁiof%&éﬂéﬁﬁﬁﬁﬁﬁ#%
BREMIZE>TEETHDHZ L EEHRT D,

Chapter 6: Stabilization of Escherichia coli CutAl by ion—ion interactions (¥ E4H Ef'ﬁﬁ Iz
% EcCutAl DZELL)
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Chapter 7:  Conclusions (4% & § e B
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