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UtDAPDH ------ MSKIRIGIVGYGNLGRGVEAATQQNPDMELVAVFTRRDPKTVAVKSNVKVLHVD
BtDAPDH MSEIRTERPIRVAIIGYGNIGQYALQAVEEAPDMELAGVVRRQSSLEKPLPRELHGVSVV

CsaDAPDH ------ MSKTKVAIVGYGNIGKFAVDAINEAPDMELVGVVRRASSLSQPKPSELADIPVV
NtDAPDH ----- MNKVHKIAVVGYGNIGKYAVQALNRAPDMELAGVVRR -ARSARDVPPELAGVPIA

..... **** * . *::. %k %k ok k .*. *

UtDAPDH DAQSYKDEIDVMILCGGSATDLPEQGPYFAQYFNTIDSFDTHARIPDYFDAVNAAAEQSG
BtDAPDH SDVSALGQVDVAVLCTPTRETPAIAKELLARGIHTIDSFDIHQEIVQVRHELDEVARAHQ
CsaDAPDH ASTIKELPDVKIALLCTPTRSVPEYASEILSLGINTVDSYDIHGDLADMKIDLDKIAKQHK
NtDAPDH TSIDELEGVEAAILATPTRTTPEYASDILSKGIHTVDSYDIHGELADVRRKLDDIAKRHG

B 3 . .. e ek ekk ok X o e .. *

UtDAPDH KVAIISVGWDPGLFSLNRLLGEVVLPVGNTYTFWGKGVSQGHSDAIRRIQGVKNAVQYTI
BtDAPDH AVAILAAGWDPGTDSMIRSILEFMAPYGITYTNFGPGMSMGHSVAVKAIEGVKDALSLTI
CsaDAPDH SVAVISAGWDPGTDAMLRCIFEIMAPKGITYTNFGPGMSMGHSVAVRSKDGIKNALSMTI
NtDAPDH SVAIVSAGWDPGTDSMIRSMLEFMAPGGVTYTNFGPGMSMGHSVAVKAIDGVKDALSMTI

kKo oo kRkKk ee ko ko ok ok kkk ok kek kkk k.. [ KR XE 2] * ok

UtDAPDH PIDEAVNRVRSGENPELSTREKHARECFVVLEEGADPAKVEHEIKTMPNYFDEYDTTVHF

BtDAPDH PIGTGL---------------- HRRMVYVELEEGADFATVKERILQDPYFVHDETHVLQV
CsaDAPDH PLGTSV------=---------- HRRMVYVELEEGASFDKVEESIKTDSYFAKDETHVIQV
NtDAPDH PLGTGV---------------- HRRMVYVECEAGADFETVKEKVLADPYFVNDETHVIQV

£ . * %k .k * ** * .

UtDAPDH ISEEELKQNHSGMPHGGFVIRSGKSDEGHKQITEFSLNLESNPMFTSSALVAYARAAYRL
BtDAPDH DDVKQLIDRG----HGVRMERKGVSGQTQNQLFTYEMRIN-NPALTSQVMIASARAAMRQ
CsaDAPDH DDVDNLVDMG----HGVSMERKGASGITQNQLLKFDMRIN-NPALTAQVMVSSARASLNQ
NtDAPDH DDVQQLVDVG————HGVSMERKGVSGATHNQLFNFEMRIN NPALTSQVLVAAARATFKQ

.k * ¥ . * * * e ok IR T R X LY ***

UtDAPDH SQNGDKGAKTVFDIPFGLLSPKSPEDLRKELL

BtDAPDH ----KPGAYTMIEIPIIDFLYGDRDELIRRLV
CsaDAPDH ----QPGAYTMIEIPIIDFMHGDKDKIIRDLV
NtDAPDH ----QPGAYTMIEVPIIDFMYGDREELIKRLV

Kk Koo ook . o e e ko

B[X5 meso-DAPDHDO 774Xk
UtDAPDHO Z—EFEFA MV ICEENET I/ BEEE RF TR

BR1 #HEERICNADPHZFIALSSDD7 I/ BERIEED LR

= R N TIDAPDH BtDAPDH CsaDAPDH
FEH D-7 3 /% s -1 -1 . -1 -1 .-l -1
(umol -min"'-mg")  (umol-min'-mg') (umol-min"' - mg")
S D-7 7=V 5.33 10.6 8.46
AXY AR p-T AT IR 5.70 13.5 12.2
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Abstract : p-Alanine and p-aspartic acid are useful cosmetic
ingredients because those p-amino acids have a skin barrier
function. In this study, to develop an efficient system for enan-
tioselective synthesis of b-alanine and p-aspartic acid through
the amination of the 2-oxo acids, NAD (P)*-dependent me-
so-diaminopimelate dehydrogenase from Thermosyntropha
Iipolytica (TIDAPDH) was coupled with NADPH regenera-
tion using NAD (P)*-dependent glucose dehydrogenase. Us-
ing this method, pyruvic acid was converted to p-alanine with
an excellent yield (>98.5%). However, this method was not
suitable for the synthesis of p-aspartic acid. To obtain the en-
zyme available for the synthesis of p-aspartic acid, TIDAPDH
was used as a reference sequence in the database screening,
and meso-diaminopimelate dehydrogenases from Bacillus
thermozeamaize (BtDAPDH), Candidatus Syntrophocurvum
alkaliphilum (CsaDAPDH) and Novibacillus thermophilus
(NtDAPDH) were identified. Among the enzymes, BtDAPDH
and CsaDAPDH showed the productivities for p-alanine and
p-aspartic acid, which are higher than those of TIDAPDH.
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