B RS BRI YRR EOLINER 2 BB A DR A2 B iR 2
3
RSN ERE LR gL

Bz il < 8 4 f AR g e LT

# &

BEAFE- AL L A Bn R LR A ME R A AR R S
R p AGIEEES LA R AR BfrE A2 0 2 e
#EAGL A T R A R A 2 fos p ek iR (T G B o R e viepk 92 Pk (PepD,
EC 3.4.13.3) 5 "P5f5 725 M20 # eh- f o 4 7 23 B P mFL e & - 2 ¢
««mﬁ:‘ Vil e Pieps B PRER AT 3 (R0 o RATHE B A edte 4 P M EFE o T
AHARES MEPFORARPMLITE o 2% 2 3 FINF ATCC 17749 ° 5 = % IR
Vil e iepL B PRER 2 AT THHBEFE S A~ 4 P EME EERIRAKZET -
AT B d B R (ORF) A 7 & 5 1473 Bde A ¥ 7 #3Fd — 5 £ 490 B r<fiph -
B EEAFT RS 53.6 kDae gt A Aol # 35 F 2 PepD 3v A 7
HI 22V BLAAMAE > PS5 RE QG R At 0 ARE 63% o %73 %5 ) pepD
A ¥~ pET-28a(+) a8 ® - £ N =44 7 His-tag 2 € 22 35 > ¥ 41% Ni-NTA #fe
Rodr g A it 2 o it diihdee B F oK 2 EP2PK L-carnosine % H s 4 % Xaa-His 72
PR EORfRZ PR Fe St R B 4 FA Y % %5 ) PepD v #9275 L-carnosine
2 K Keat 4 5] 5 5.38mM £ 0.132s5" « 72§ 4 i3 % 5% ] PepD € 231 ** pH 7.4
2 3TCHRE T kit o 2 g BT AR E HE & A EDTA 2 F020S4F 004 3] )
bestatin #7#r#] » d&iR|% Bt F PepD v i & B EILINPE o (LR S A TIERIG R
PepD F-v }ojlpii= % His80 ~ Asp82 ~ Aspl19 ~ Glul49 ~ Glul50 ~ Aspl73 % His461

BB R ORI o B-H o w T B R % 5 HS0A ~ D82A ~ D119A ~ E149A ~ E150A ~ D173A



2 HA6GIA f > R Fv ¢ 422 R 2idth ot o> 0 PepV v B B 5 Bt i3
Fe% ] PepD F-v 2 kR > B ARk 2

LT R o Flt o P AR R 5.

O ST ) VR e el B PRR IR IR R AR 2 A 1 )

<iF

HP o ma s o

II



Sequence Identification, Biochemical Characterization, and Functional Residues
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Abstract

Vibrio alginolyticus is one of the important opportunistic pathogens causing vibriosis in
aquacultured species and human. Vibrio spp. are examples to form a stable protective biofilm
that might facilitate the transmission of pathogens. Aminoacylhistidine dipeptidase (PepD, EC
3.4.13.3), a member of peptidase family M20, was considered to be involved in bacterial
biofilm formation. The researches on bacterial PepD were less known and only investigated
genetically and biochemically. A newly defined aminoacylhistidine dipeptidase from Vibrio
alginolyticus ATCC 17749 was characterized via the determination of the corresponding gene
sequence, biochemical properties and identification of the active site residues. The cloned
fragment contained an ORF of 1473 bp, encoding a 490 amino acid residues protein with a
calculated molecular weight of 53.6 kDa. The deduced amino acid sequence shared high
sequence identity with PepD from various Vibrio spp. and both 63% from Escherichia coli
and Salmonella typhimurium. The pepD gene of V. alginolyticus was cloned into the
pET-28a(+) expression vector and expressed as a (His)s-PepD fusion protein. Following the
Ni-NTA chromatographic purification, the purified enzyme displays catalytic activity on
digestion of an unusual dipeptide L-carnosine (B-Ala-L-His) with Ky 5.38 mM and Key 0.132
s and other Xaa-His dipeptides, but not histidine-containing tripeptides. Expressed PepD
was observed with optimal activity at pH 7.4 and 37 . The enzymatic activity was inhibited
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by a dipeptide analogue inhibitor bestatin and metal-chelating agent EDTA, indicating PepD
as a metallo-dipeptidase. Sequence analysis revealed that His80, Asp82, Aspl19, Glul49,
Glul50, Asp173, and His461 are probable the active site residues of V. alginolyticus PepD.
The results derived from site-directed mutagenesis showed that the mutants of H80A, D82A,
DI119A, E149A, E150A, D173A, and H461A lose their full activities as compared with
wild-type PepD. The homology model of V. alginolyticus PepD obtained on the basis of L.
delbrueckii PepV structure exhibits the similar active site pocket as predicted. Therefore, the
results obtained from this study present, for the first time, the investigation of the putative
active site residues of bacterial aminoacylhistidine dipeptidase and their possible roles in

catalysis.
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