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In this study, the author intended to make clear the mechanism for protein-protein interaction in
cysteine synthase composed of serine acetyltransferase (SAT) and O-acetylserine sulfhydrylase
(OASS) from Escherichia coli. The author also developed effective production methods of
nonproteinaceous amino acids in vive and in vitro using the cysteine synthase and related
enzymes.The thesis includes the following four chapters.

In Chapter 1, OASS-B was cloned, expressed in E. coli, and characterized. In Chapter 2, the
protein-protein interaction in the cysteine synthase was analyzed by gel chromatography and surface
plasmon resonance technology to identify the amino acid residues that are responsible for the complex
formation. In Chapter 3, B-pyrazole-1-yl-L-alanine (B-PA) and p-triazole-1-yl-L-alanine (B-TA) were
synthesized by two methods using recombinant E. coli cells. In the first method, -PA was synthesized
from L-serine and pyrazole, using the cells that express cysteine synthase, acetate kinase, and
phosphotransacetylase (PTA). In the second method, OAS secreted was used for the synthesis. In
Chapter 4, B-PA and B-TA were synthesized enzymatically with a regeneration system of acetyl CoA

using PTA and acetyl phosphate as the substrate.
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M B L UESHEYMEN TORERNORKBEIITMET Y A7 A U aREE
i%, serine acetyltransferase (SAT) & (racetylserine sulfhydrylase (OASS) 75
725, SAT X L-Ser & acetyl CoA »* 5 O-acetyl-L-Ser (OAS) & CoA Z4/KT 5K
5%, OASS i% OAS & sulfide 75 L-Cys & Bl %Lk 9 5 KIC % fililEs 5, Fi-,
OASS iZ1Z OASS-A ¥ OASS-B O 2 FlIOBEENTEET 5, AR TIX, F1ET
OASS-B Ottt 217 - 721812, L2E TV RATA YARMIGHEI O 7t 5
OASS-A & SAT O# &K= MIAT 2 7-0iz, fx OERM SAT & 0ASS-A
OO FEMEEER 2RI TS XE VLB (SPR) ¥ 7/ FASHELREEZHAWT
1R Lize T D&EE, SAT @ C Kimd e273 DFFFE L Glu268, Asp271 HHEE&BHE
BRIZMEATHDZEEWALNI LIz, 517, HIEATOY AT A Y AREEDOHRHE
DFEH - L TOREHERH L, B3FEE 4ETIE, OASS-A OJRWAE R R
YEFE LR SIEY o7 I VB (B-BRTS =) ARAEERE L,
3 ETIE, SAT & OASS-A ORIz 2 DDEEER % RBL L B Iz FHE# X KEE% AW
T, 200 mM L-Ser 75 B -pyrazole-L-Ala (B-PA) 2 7T0% LN EDEINER THRETE
BIERR LIz, ZOB, CEKM20 7 I /BEEEREALULERM SAT 2 HB L7
BETHBIEE AW L, KICFHEED OAS HMifdstc KBIZHWMEND Z & %
R Lz, 843 TIE, SAT, OASS-A KU acetyl CoA FHERZHAAATZEHEWE
BOSREREEE LTz, &R BISDBUSHEE G 21T\, R OSEtEEHEE Lz,
W e OSSR TIE, 250 mM OFEE» S 80% LA ELOEWIKET, B-PA RUB
-triazole-L-Ala (B -TA) &k ENTze LED XD IZEAMRIR, Y274 VERER
DEEEEEREORY & ZORAEZWHASIMITHE LT, YAT4 VEREER
AWz in vivo B U invitroJE8 RO WET I JBEBRITEEHNLLI-LDTHD,
R B CEY TEH R SEFHi SN 5, &> T, KiwstidtEL (F)
DEMIZET LD HEIN D,





