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ABSTRACT

The fractions of the synthetic propeptide of bacterial subtilisin BPN’ and
Carisberg were investigated for their inhibitory function on the enzymatic activity of
subtilisin BPN' and Carlsberg. Dividing the 77-residues of propeptide of subtilisin
BPN" from N-terminal propeptide to three 30, 30 and 27-residues fragments,
propeptide-BPN' I, II and III, respectively, were synthesized. The propeptide-BPN”
fraction IIl showed the highest inhibition as the 77-residues propeptide. The inhibition
constant Kj of propeptide-BPN' I, Il and III were 0.12 pM, 0.15 pM and 50 nM to
subtilisin BPN', and 1.09 pM, 0.92 pM and 126 nM to subtilisin Carlsberg,
respectively. The propeptide BPN' fraction III was further minimized to 23, 19, 13
and 10-residues. All of mini-propeptides showed competitive inhibition to subtilisin
BPN' and Carlsberg at 50-200nM concentration. Mini-propeptide of pro-subtilisin
Carlsberg fragment III, 27,l23, 19 and 13-residues were synthesized to compare



inhibitory function, had also shown competitive inhibition to both of subtilisin BPN'
and Carlsberg in the same range of concentration, 50-200 nM too. Both of the
fractions of propeptide of pro-subtilisin BPN' and Carlsberg, 27 amino acid residues
showed the inhibitory mechanism as a typical rapid equilibrium competitive inhibitor.
For studying of the complex structure of the synthesis peptide, '*N-Labeled amino
acid was used and it was prepared by using the enzymatic method.

A preparative scale synthesis of N-aspartic acid from fumarate and 'SNH,OH
catalyzed by L-aspartase in membrane enclosed enzyme immobilization with the total
vield of 69%. Cloned L-aspartase in E.coli asp1297 was improved to give a higher
yield to 82% and cloned L-aspartase was purified to homogeneity by DEAE anion
exchange chromatograpy and gel! filtration and enzyme subunit was determined to be
53 kDa by SDS-PAGE. Some ¢-keto acid of amino acid derivatives were prepared by
using immobilized L-amino acid oxidase with CNBr-Sepharose 4B oxidized from
their amino acid derivatives. Kinetic parameters (K and V) of L-amino acid
oxidase type I and II were studied. The product of «-keto acid was purified for
synthesis of '°N-amino acid derivative with >N-aspartic and aminotransferase.
Kinetic parameters of AspAT were also studied between aspartic and a number of
keto acids. The result showed that it preferred dicarboxylic acid or aromatic more than
the aliphatic carbon keto acid. AspAT, cloned AspAT in E.coli KK-ATT and cloned
TyrAT in E.coli Ivel were used to synthesis of >N-labeled amino acids and the
products were characterized with "N-NMR.

Thre_e thermostable proteases, designated S, N and B were extracellular
enzymes produced by Bacillus stearothermophilus strain TLS33. They were purified
by lysine-affinity chromatography, strongly anion-exchange Q HyperD
chromatography and Ultrogel AcA44 gel filtration. The molecular masses of the
enzymes determined by SDS-PAGE and zymography were approximately 36, 53, and

71 kDa, respectively. The optimum pH values of the three proteases S, N and B were



vi

shown to be pH 8.5, 7.5 and 7.0, respectively. The maximum activities for the
enzymes were at 70, 85 and 90°C, respectively. The proteases S, N and B at pH 7.0 in
the presence of 5 mM CaCl; retained half of their activities after 30 min at the
temperatures 72, 78 and 90°C, respectively. All three thermostable proteases were
strongly inhibited by metal chelators EDTA and 1,10-phenanthroline, and the
proteolytic activities were restored by addition of ZnCl,. They can thus be classified
as Zn*-metalloproteases. The cleavage specificities of the proteases S, N and B on a
30-residue synthetic peptide from pro-BPN’ subtilisin were Tyr-lle, Phe-Lys and Gly-

Phe, respectively.
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Usulitvanasduiladuilssnaumianseariiu 77 & lagrasuuniady 3 &u da
Tdsulifvs BPN' 1, I wag III dledssnavsansmasfiiu 30, 30 uas 27 & ewaidu
Wosnusiutasuasllslng BPN' lagndawmmendulngigmiaasl wasdnmuqaauils
mrfiufodfinalawleiduéladu BPN' uas Carlsberg wuneaevinsdiufie (&) zas
TdsuhPina BPN' 1, II was III Afinataulem@udladu BPN' undu 0.12 uM, 0.15 pM uay
56 nM e uadu wavifiaataulaidudladu Carlsberg iy 1.09 pM, 0.92 pM uar 126
nM anusdy datusulillve BPN' III leuansanusunsatunisiufonadudladugose
Sogminndoensviing Tasasmnaastvivdansaasiitu 10, 13, 19, 23 uaz 27 &
Tunaadmsulindlveauas Carlsberg Alagndvamesufiutlunuiauasnsaasfitu 13, 19,
23 uwaz 27 dhenumzufu  demusapldsuilivewas BPN' uay Carlsberg vowua
fomsaunsafiufansvinounasauleidudladu BPN' uax Carisherg ‘lalussduainu
iz 50-200 nM ana wagwamsiufonisvihourasllsuhMvauluwunwaredufusisdoau

agwnah uannnfilunmsdnmdianudiustnellsuhllvafuluanazasdudladu
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gansaiiarlauhiineilsznaumansaasdituidaaain ulesiou-15 weaduiy wasnsm
arTurifianainlulasiou-15dzinsawduylaon 5dvnaaulan
nsauashdnviilulasou-15 gniadauiuoimlindmssmaunsanasianTiloy
\gmsanlaaviilulanou-15  Tecfisvlanwaswaignadoluumusy  wasdlaoinnis
Tmaulu Ecofi aspl297 vinmundilunisisedfnien dewvihlulendndion 69 war 82%
aady  uanonuauwlaninaseailaoinnisieraulu  Ecofi aspl297 igaviniu
15gnéinudd DEAE anion-exchange chromatography uag gel filtration dhiautlanivignd
Wadzunanaiuana 53 kDa lunnsdmAuasdinasayius aseasfilusnunsawson
laoaawluuasiluaandinadiodofiy  CNBr-Sepharose 4B ua¢ladamianagiivig
sausmaEnsuasautmiaviluaandiesaie  &sdtawariigavinlmsauiiar iUl tunns
Fuansvayiusuasnsnadliluddeaanluiasiou-15  annaseuasthdndilulasiou-15
uwazawlaniazfTunsusalss anasdnsdulmesaumansvasiaulaniavi tunsua
Wasassvmotashdnfuasdln  wunawlalsmnsavimliisonfuansdiadivyaisuan
dan 2 wy wiavyruluasinndnladnnaramsuaulng WeilawleasiTunsusdasa
Alafionastwvaritunruaass  Taaunagihwevasiiunmuamassly Ecoli KK-
ATT warlpauinisfuasfiiunsuaianalu Fcoff Ivel lagminunladaesizvnsnagdily
dnaainluiasou-15 uasihndaxanlouamadaunaaulid aaa PN-NMR
Usitaavuanutau S, N way B wWuauleiisgvaanuaniuaaindnainuuarice
Bacillus stearothermophilus strain TLS33 1aulniviy 3 uiletignvintvusand 1ae%8 lysine-
affinity chromatography, strongly anion-exchange Q HyperD chromatography uae
Ultrogel AcA44 gel filtration wialuanauasllséitas S, N uar B 1au SDS-PAGE uaw
zymography flawvnfiu 36, 53, and 71 kDa auadiz  uanoiniifoaunsavinnuladiiu
anmeiifiiiay 8.5, 7.5 war 7.0 uaz aaminiil 70, 85 way 90°C ewusidiy Tamawie
arefieriitay 7.0 Wlawdu 5 mM CaCl, asvintmaulanifimeiodiiadinat 30 uividaawgi
72, 78 uay 90°C wivimuddy ey 3 ufletlosgniufolaansiiin metal chelators
"aun EDTA uag 1,10-phenanthroline Taauandifiovnduduwniaanisndy ZnCh dosunse
Folsziavuasauluuiiulunin Zn®*-metalloproteases uananiifiefiaudnwislunmsuan
wil'lnadaaseuiiinsaazilu 30 6 anTdsuhling BPN' da Tyr-Ile, Phe-Lys uas Gly-

Phe snuansiu



