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Abstract

A chitinase gene of Serratia marcescens (ChiA) was cloned by PCR. The ChiA was further
constructed into pRSETA vector and transformed into E. coli IM109 cells for protein expression.
DNA sequence analysis and comparison revealed that the region requires for protein expression
involving an open reading frame of 1689 base pairs, correspondent to 563 amino acids with a
N-terminal signal peptide of 23 residues. An intracellular chitinase was further purified to>90%
homogeneity by the hydrophobic interaction chromatography following by ion-exchange
separation.  Chitobiose is the predominant product through out the enzymatic hydrolysis of the
colloidal chitin, indicating that the purified chitinase is an exo-chitinase. ~ With the application of
the wild-type chitinase, a 10-gramed scale reaction was performed for chitobiose preparation.
The catalytic properties and stability of several mutants such as Glu315, Tyr390, T441C, V521C,
S551C, T441C/ V521C, V521C/ S551Cwere also studied.

Keywords. Serratia marcescens, expression, Chitinase, Chitobiose
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T441C :
5P.....GCAAGATCGTGGTCGGC(ACC)TGOGCCATGTATGGC...3 OH,

3'OH...CGTTCTAGCACCAGCCG(TGG)ACGCGGTACATACCG...5P
V521C :

S'P...... CGACGATGCCCGCTCG(GTG) TGTCAGGCCAAAGGCAAG..3 OH

3'OH...GCTGCATCGGGCGAGC(CAC)ACAGTCCGGTTTCCGTTC...5P
S551C -

S'P...... GCGATATTCTCAAC(TGC) TGCATGAACGCCAGCC...3 OH
3'OH...CGCTATAAGAGTTGACG)ACGTACTTGCGGTCGG...5P
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marcescens sk F|1 B 7] > 515 (primers)de T

CTNSP : 5U-GGAATCACATATGCGCAAATTTAA-3U
CTN3P : 500-GCAACCGATTATTGAACGCCGG-3[

Bt slF s K30 - B Ndelcutting site .51+ CTNSP # (CATAT 5 R% 18 ) & F
v S marcescens<n ¢ 8 DNA Z #2787 TRt AT chiAgene v PCR 2+ £ J& o
bR SREARE Y 0 @ vent DNA R & 5% > 4k & (anneding)if & = 600 » PCR F 12 » =
## k- chi Agene x =+ o

#- S marcescens < chi A gene( ¢ 5 ChIA_NCTU )= 75 2= £ pRSET A 2 {5 - 41* DNA
TR RHEE chiAgene taix B2 2 B 4clBl- > 2 2% T £ gene (11 ORF (openreading
frame) + 3 1692 & = fe o W3 Bk o 5 NCBI AFFHE T S marcescens
‘Eﬁ'ﬁﬂf 7 £ chitinase A (accession number : 1CTN ~ 1IEDQ_A ~ BAA31567 ~ AF454462-1 4+
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I P -7 78 e CHA_NCTU & L F 3 B F & 5 3D B chitinase A (accession
number : 1ICTN) 35jmt fi > 7 F IS X 2 F‘é‘*% T3 3R o2t B pi s DNA
£ R CysendicP $4a > #TIUFER]S ¥ 3D B A

il BN

16
46

31
91

46
136

61
181

76
226

91
271

106
316

121
361

136
406

151
451

166
496

181
541

196
586

211
631

Met Arg Lys Phe Asn Lys Pro Leu Leu Ala Leu Leu Ile Ay Ser
ATG CGC AAA TTT AAT AAA CCG CTG TTG GCG CTG TTG ATC GGC AGC

Thr Leu Cys Ser Al a

a Trp Ay Asn
Ala Ala Thr Ala Tyr
GCG GCT ACC GCT TAT

Val Ser Val Ser
GIT TCC GIC TCC

Asp
GAT

Thr Ala Lys Ile Leu
ACG GCC AAG ATT TTA

Ser Thr Ay Ser Ser
TCA ACC GGA TCT TCC

Gy Arg Tyr A n Mt
GCC CGI TAT CAA ATG

Thr
ACC GCC AGT GAC GCC

Ser
AGC CAT TTG CCG CCG

Pro Tyr
CCG TAT AAA CAG AAC

GQu Trp Ay Val Tyr
GAG TGG GGC GIT TAC

Ala Ser Asp Ala Thr Qu Ile Val

Lys A n Asn Ser Ay Lys Val

Ala Adn Ala Ala Al a

Thr Lys Phe Ala lle

Asn Asn Leu Val Lys
AAT AAT TTG GIG AAG

Trp Asn Leu Trp Asn
TGG AAT TTA TGG AAT

Leu Asn Gy Lys Qu
TTA AAT GGT AAA GAG

Gy Thr Ala Asn Phe
GGTI ACG GCG AAT TTT

G@n vVal Ala Leu Cys
CAG GIG GCA TTG TGC

Val
ACC GAA ATT GIG GIG

His Leu Pro Pro Leu Lys Qu Pro Leu

TTG AAA GAG CCG CTG

Val
TCC GEC AAA GIG GIC

Gy Arg Asn Phe Thr
GGG CGC AAT TTC ACC

Pro Gy Lys Pro Thr

ACG CTG TGI' TCC GCG GCG CAG GCC GCC GCG CCG GEC AAG CCG ACC
Al

Val Qu Val Asp @n

e
ATC GCC TGG GEC AAC ACC AAG TTC GCC ATC GIT GAA GIT GAC CAG

Val Lys Asn Ala Al a
GTA AAA AAT GCC GCC

Gy Asp Ala Ay Thr
GGC GAC GCG GEC ACG

Ala Trp Ser Gy Pro
GCG TGG AGT GGT CCT

Lys Val Asn Lys Qy
AAA GTG AAT AAA GGC

Asn Ala Asp Ay Cys
AAT GCC GAC GGC TGC

Ala Asp Thr Asp Gy
GCC GAC ACC GAC G&C

Leu A u Lys Asn Lys
CTG GAA AAG AAT AAA

@y Ser Tyr Phe Val
GGI TCT TAT TTC GIC

Val Asp Lys Ile Pro
GIC GAC AAG ATC CCG

Ala G n Asn Leu Thr Hs Leu Leu Tyr Ay Phe Ile Pro Ile Cys
GCG CAA AAC CTG ACC CAC CTG CTG TAC GGC TTT ATC CCG ATC TGC

Gy Ay Asn Ay Ile Asn Asp Ser Leu Lys u Ile Au Ay Ser
GGC GCC AAT GGC ATC AAC GAC AGC CTG AAA GAG ATT GAA GCC AGC

Phe An Ala Leu A n Arg Ser Cys G n Gy Arg Au Asp Phe Lys
TTC CAG GCG TTG CAG CGC TCC TGC CAA GGC CGC GAG GAC TTC AAA



226
676

241
721

256
766

271
811

286
856

301
901

316
946

331
991

346
1036

361
1081

376
1126

391
1171

406
1216

421
1261

436
1306

451
1351

466
1396
481
1441

496

lle Ser Ile H's Asp Pro Phe Ala Ala Leu @ n Lys Ala @ n Lys
ATC TCG ATC CAC GAT CCG TTC GCC GCG CTG CAA AAG GCG CAG AAG

Gy Val Thr Ala Trp Asp Asp Pro Tyr Lys Gy Asn Phe Ay dn
GGC GIG ACC GCC TGG GAT GAC CCC TAC AAG GGC AAC TTC GCGC CAG

Leu Met Ala Leu Lys G n Ala His Pro Asp Leu Lys Ile Leu Pro
CTG ATG GCG CTG AAG CAG GCG CAT CCT GAC CTG AAA ATC CTG CCG

Ser Ile Ay @y Trp Thr Leu Ser Asp Pro Phe Phe Phe Met Gy
TCG ATC GGC GGC TGG ACG CTG TCC GAC CCG TTC TTC TTC ATG G&C

Asp Lys Val Lys Arg Asp Arg Phe vVal Ay Ser Val Lys G u Phe
GAC AAG GIG AAG CGC GAT CGC TTC GIC GGTI TCG GIG AAA GAG TTC

Leu A n Thr Trp Lys Phe Phe Asp Ay Val Asp Ile Asp Trp Qu
CTG CAG ACC TGG AAG TTC TTC GAC GGC GIG GAT ATC GAC TGG GAG

Phe Pro Ay Ay Lys Gy Ala Asn Pro Asn Leu Gy Ser Pro G@n
TTC CCG GGC GGC AAA GGC GCC AAC CCT AAC CTG GGC AGC CCG CAA

Asp Ay @u Thr Tyr Val Leu Leu Met Lys Qu Leu Arg Ala Met
GAC GGG GAA ACC TAT GIG CTG CTG ATG AAG GAG CTG CGG GCG ATG

Leu Asp G n Leu Ser Ala Gu Thr Ay Arg Lys Tyr Gu Leu Thr
CTG GAT CAG CTG TCG GCG GAA ACC GGEC CCGC AAG TAT GAG CTG ACC

Ser Ala lle Ser Ala Gy Lys Asp Lys Ile Asp Lys Val Ala Tyr
TCC GCC ATC AGC GCC GGTI AAG GAC AAG ATC GAC AAG GIG GCT TAC

Asn Val Ala A n Asn Ser Met Asp His Ile Phe Leu Met Ser Tyr
AAC GIT GCG CAG AAC TCG ATG GAT CAC ATC TTC CTG ATG AGC TAC

Asp Phe Tyr Ay Ala Phe Asp Leu Lys Asn Leu Gy H's dn Thr
GAC TTC TAT GGEC GCC TTC GAT CTG AAG AAC CTG GGG CAT CAG ACC

Ala Leu Asn Ala Pro Ala Trp Lys Pro Asp Thr Ala Tyr Thr Thr
GCG CTG AAT GCG CCG GCC TGG AAG CCG GAC ACC GCT TAC ACC ACG

Val Asn Ay Val Asn Ala Leu Leu Ala Gn @y Val Lys Pro Ay
GIG AAC GGC GIG AAT GCG CTG CTG GCG CAG GGC GIC AAG CCG GC

Lys Ile Val val Ay Thr Ala Met Tyr Ay Arg Ay Trp Thr Ay
AAA ATC GIC GIC GGC ACC GCC ATG TAT GGC CGC GEC TGG ACC GGG

Val Asn Ay Tyr @ n Asn Asn Ile Pro Phe Thr Ay Thr Ala Thr
GIG AAC GEC TAC CAG AAC AAC ATT CCG TTC ACC GGC ACC GCC AcCC

Gy Pro Val Lys Ay Thr Trp Au Asn Ay Ile Val Asp Tyr Arg
GGG CCG GIT AAA GGC ACC TGG GAG AAC GCGC ATC GIG GAC TAC ccC
A@nille Ala Ser An Phe Met Ser Ay GQu Trp A n Tyr Thr Tyr
CAA ATC GCC AGC CAG TTC ATG AGC GEC GAG TGG CAG TAT ACC TAC

Asp Ala Thr Ala Qu Ala Pro Tyr Val Phe Lys Pro Ser Thr Qvy
6



1486

511
1531

526
1576

541
1621

556
1666

GAC GCC ACG GCG GAG GCG CCT TAC GIG TTC AAA CCT TCC ACC GC

Asp Leu Ile Thr Phe Asp Asp Ala Arg Ser Val Gdn Ala Lys Ay
GAT CTG ATC ACC TTC GAC GAT GCC CGC TCG GIG CAG GCT AAA GGC

Lys Tyr Val Leu Asp Lys A n Leu Gy Gy Leu Phe Ser Trp Gu
AAG TAC GTG CTG GAT AAA CAG CTG GGC GGC CTG TTC TCC TGG GAG

Ile Asp Ala Asp Asn Ay Asp Ile Leu Asn Ser Met Asn Al a Ser
ATC GAC GCG GAC AAC GGC GAT ATT CTC AAC AGC ATG AAC GCC AGC

Leu Ay Asn Ser Ala Ay VvVal @n ***
CTG GGC AAC AGC GCC GCC GIT CAA TAA
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