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R (DA) 1 THRGEDE D —o>TH Y, DAMEEIE=2—a VN TESR SN, T 7 A/NNINICEZ S
ND, MRREWE L LT T 7 AR~ ENTZ DA O—EILT LI F T AL EIN S L, MG ERE & L
THABAE - EERICI > TREEND, LavL, —#o DA IXERLA b L ASCERLEESRIT &> T DA BRI
BaXND, DAL S LV RIBED VAT A IREA~OBEHiZ N U CHIEPEEREZ B L, Mtk 2 %4
DIERANSH D Z ENmbENTWD,

F oLk bEESE (TH) 13RYEEDE Th 5 DA DA REIE ORREBEPE O RS 2 i+ 283 Th 5, TH
DOIEVEIIBE —SOMIBIC L > THIBE SN TWL ZENHLN TS, —DEDAFRARICL D 7 4 — RNy ZLE
Th D, DAFEGIZIENERIE KA 1 > Th D N RREROHEL A SR 3, ZoMEZEITS 5 — 2l
MRS Toh 5 Serd0 DU U FKIZ L - THIHIE 5, Serd0 @V LI DA FEAE MRS 5 2 L1280 TH Z4E%t
INCIEME(L S D, TH OIEHEHIEEERE L Z O SOOI FE L. VAT A VEEOEAIC X 5l 7e &
DHONTED, ZORKITFELFEH I TH W, Bl DA BEMIZ KDV AT A VERFEDEM AT Lz
TH OIEMIENEZ D 2 ERNMEINTVEN, [THDOEZDV AT A VEEIZEMLTWBEDN], [ 2574
VERFEDOED 72 TH OIEMEZ R 500, TREMOFIIE S EO X 5 RERRH LD Lol &
IZDOWTIEG Dy o TR0,

TIT, FUITV AT A VERFEOBEN THIZE 2 AHBIZOWTER L, ORI OV TR B 72Dz
AT A VEEA~DICFEERFI TH D N-=TF L~ LA I K (NEM) <2 DA BE{bm % Fv T TH OTEPERIESCE & iT
BiTo7c, THITIX T DOV AT A VEEBFIEL TND, KV AT A UFRHEE KRR S 72 TH 28 524K12 NEM £ 72
1% DA B kM) % BSOS S B CTIEMRIE 21T o 72 & 2 A, Cysl76 & /KL LB BIRIZIU T NEM L O DA Bk X %
TH OFEMD MM Suiz, BEOWEIT-o7-2& Z 5. Cysl76 DRI NEM <0 DA Bk & s S8 72 & %124
C7= TH OEEOHEMZIHE Lz, T 5 DREENS, NEM & O DA BR{bi% TH @ Cys176 ~D &%/ L TH @
EMERID SETWDZ ERHBMNE RS T,

NEM D> AT A UERIEOERIC L D TH ORI ST A —2 —DEIZOWVWTHRTZE 2 A, VAT A VPR
DIERIIC L > TEE TH D L-tyrosine O K, 23N L7-— T, HilEECTH D BH4 O KT Lz, /2. BE
BLOMBEZ DM T T Vo BDRE DT B2 D00 o7z, S BITIFEVERIE KA A Ny AT A U EFEDOER
2 X% TH OIEMEICHEL B 2 TW AL 72010, N KRR L RKEZ ERLL NEM & RS S T7-0bIcHE
PHREEIT o 70, FERE LT, N KKK ERRIZB W TH AR TH & [FERIZ NEM 12 L BIEHEORD B O Cys176
DRI L DIEHBD OIHINE D Z LB oTz, ZHHDRRERMNSL, VAT A VEEOEMIZE D TH OFF
PEFEEIC B WD TSI K 2 1 > Th D N R IT R L 52 T RN E RS- T2,

BEEN D TH OEMEHIHEHE CTH D DA FEAN Y AT A VIREOEH L OTEMELEFEIC Y D X 5 28 % 5.2 5 il
NRBHTDHIT, DA ZHANC TH & UG SH72DHIT NEM & SOt SBIEERE S BB O 21772, fERE LT, DA
FEATENEM IZ &L B TH ORI L OIS L AIEMEILEZ ST 2 2 L83 0hotz, S HIZ, Serdd @V VLA
VAT A FRBEOEH R OFEMEIEICE DL ) REEE S X DD TDIT, Serd0 O U L ORIATH
% S40F 28 BAK% NEM & i SEIEMERIE & B BT 21T o 72, fEF & L C, S40E & BARTEFAERL TH & [RIAEIC NEM
W2 X AEMROVEMERLEN S R Z &b Z Enaholz, 2D ORERIL, RN T DA MW7 S12 X - T TH
DY AT A VERENMEM SN -85E, IEETH D TH OIFEZ D &8, R E U TAEKN T DA DA E LK
TSEHDREMER D Z L ER LT,
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Dopamine (DA) is a neurotransmitter which is involved brain function such as motor control. DA is
synthesized in dopaminergic neurons and stored in synaptic vesicles. A part of DA in cytoplasm converted
into DA oxides because it is susceptible to oxidation. DA oxides have neurotoxicity causing loss of
protein function through the modification to cysteine residues

Tyrosine hydroxylase (TH) is the rate—limiting enzyme in the biosynthesis of DA and the regulation
of its activity is important for DA homeostasis. TH activity is regulated by two major mechanisms
which are a feedback inhibition by DA binding and the suppression of DA binding by Ser40
phosphorylation. In addition to these mechanisms, it has been known that the modification to cysteine
residue of TH regulates TH activity, however the detail of the mechanism is unclear. Therefore, I
focused on the effect of the modification to cysteine residue on TH.

T measured the activity of TH and mass spectrometry using N-ethylmaleimide (NEM), a chemical modifier
to cysteine residues, and DA oxide to investigate the mechanism of regulation of TH activity. By using
the TH mutants which were lacked cysteine residue, I found that the reaction of NEM and DA oxides to
Cysl176 reduced TH activity. In addition, Mass analysis showed the increase of TH mass by the reaction
with NEM and DA oxides through the modification to Cysl176. These results suggested that NEM and DA
oxides reduce TH activity through the modification to Cysl76

Subsequently, I investigated the changes in the kinetic parameters of TH after the modification of
NEM to cysl76. As a result, it was found that the Cysl176 modification increased the K, for tyrosine,
a substrate of TH, while the K, for tetrahydrobiopterin, a coenzyme of TH, was decreased. It was also
found that V.. for both the substrate and the coenzyme was significantly reduced.

Furthermore, I investigated the effect of N-terminal region considered as the regulation domain on
the regulation of TH activity through the modification to Cysl176. By using N—terminal deleted mutants
I found that the decrease of TH activity through the modification to Cysl176 was occurred in N—terminal
deleted mutants as well as wild type. This result suggested that regulation domain did not affect the
regulation of TH activity through the modification to Cysl76

TH is thought to be in two states, DA-bound and phosphorylated, 7n vivo. 1 investigated how NEM
modification was affected by the states of TH. As a result, DA-bound state which is considered as an
inactive state of TH delayed the modification and inactivation of TH by NEM. In contrast, the S40E
mutation, a mimic of the Ser40 phosphorylation, which is considered as an active state of TH, did not
affect the modification and inactivation of TH by NEM. These results suggest that the modification to
Cysl176 can inhibit even phosphorylated active TH.
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