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Abstract
1n this research we describe isolation of a chitinase gene from genomic DNA of a marine bacterium,
Vibrio alginolyticus strain 283. The 3-8 kb DNA sizes were prepared by digesting with Sau3Al and a
chitinase gene was detected immunologically using anti-¥. carchariae chitinase polyclonal antibodies
as a probe. SDS-PAGE and immunoblotting of all the generated DNA fragments, which were cloned
| into the pBlueseript 1T KS(-) plasmid and transformed into DH5 host cells, suggested that clones GC1-
GC6 carried a DNA insert containing a chitinase gene. Analysis of DNA mapping with different
restriction enzymes suggested that clone GC6 carried a DNA insert of approx.10 kb. This insert was
reduced to 7 kb when digested with Kprl. As revealed by SDS-PAGE, immunoblotting, and chitinase
assay on native PAGE using glycol-chitin as substrate, the Kpnl-digested DNA could express a 63-kDa
protein, which highly corresponded to chitinase A isolated from V. carchariae. Partial nucleotide
sequencing showed that nucleotide séquence of the isolated gene was 98.3% identical to that of V.

carchariae chitinase A.
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wenIWidhdundniug 60°s 1w 20
4. 1@ chloroform/isoamyl alcolhol (24:1 TaatSias) ludswmsimiduesazae
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1 kY
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dH,0 225wl
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3.5 M 71 partial DNA sequencing
3

BimsasanaradavesTnau GCs AlTudBuevLIa 7 kb Aoudn Kpnl tazd Il
iihndle'ng TaeldTeaTnilnd o Ind 2 #fio M13 forward uaz M13 reverse 1114 primer HAM3
29 Iio N1 91Y04 DNA insert HdduaneiionaTo Indilndides fudduinalolng
wosBlaRig 10 RARANINED 7. carchariae Tauiiod S uRaumiion i 98.3% (Ui 7) mnsa

d 1 I =y 1
msnaasuaas i inoud 1ibu ladiug of

pehik.dna.
V._283_H1i3

* 100 * 120 * 140 * 160
prhil.dna. C oA TE i T e "
V. _283_H13

pchik.dna.
V. _283_Hi3

pehild.dns. 3
V. _283_H13 :

* 340 - 360

pehid.dna.
V._283_Mi3

3STTETTOT A
STTGTTCT

pchil.dna,. :
V._283_NMi3 :

* 500
FECTAITTATTTTGTTGLE
ACTTETTTTGTT

pchid.dna,
V._283_Ki13 :

pchild. dna.
V._2B3_MNi3

e{ o & & = @ o @ & = = 4
117 7 yaasdrduiinndlo Indves Tnau Gos ieufudwuiiing To IndvosBulafie o vouss

V. carchariae

B8O
72

1a0
152

240
232

320
31z

400
392

480
172

560
551

540
603



17

=
Unn 4
unayi)
ajnamsIde
b M ¥
Twani i oruilf3se ldhmsadat TunveadouvafiSelunzia v, alginolyricus aeiug 283 Lay
¢ . . a g @ 1 o Ao o o 2 g EY o o
lan3 1 genomic library vasdwoana lnomsaafdwe Widugudn o drueuladdasime
s o { ar o -=:\NI ¥

Sau3Al unzonafamniz Avueiignda ldvuia 3-8 kb udniiams Taaudu DNA T 1 Tun

S . = - d ~ooy . & 9
a1ain pBluescript IT KS(-) 182 transform Saandunuiwaaiad 11y £ coli DHESa 91031014
° = = o & o | . 1 g v
msasnaeumitu ladaoindwauInauianua1asis immuno screening Wi Inauii 14
WALINNY anti-V. carchariae chitinase polyclonal antibodies ¥151431n%1 secondary screening 1aiden
guTnaui ravinfuueuduefun 6 Tnaufe Tnau GC1-Ges InimsAnimsuaasoonveq

= . . ] v & 3 iy
BulnAue wavos SDS-PAGE itag immunoblotting taaalfifiua Tnauniavuafido nundnmnsisy
A g A et a ﬂ 4 S ywoe a o £ ag o w g
auehtiu ladumilvesdszaoy niminIdihmslinnzinevesiudid uedionisdadoe
k'

o 9 qr T =3 1 o
ulmidaduwiznats 9 62 wuhdudBuevesTnau Ges Tuualszanm 10 kb wagnuiimssa
£ aa @ o L oad ; g & -
FudduoAna1IR U a1l Kpal 1T IESUAB e NNAEnaunEs 7 kb Fa0nmsiasizd

£
A18 SDS-PAGE M35¥1 immunoblotting Lazmineadda 1as1d glycol chitin ifudumasnueaas
(=] 1 = 5 o . .
¥4 91 DNA insert §8u laduafiadralilsfuyuin 63 kDa 91nM15¥1 partial DNA sequencing
1o o oo = .:f = { 1 Ww o o =
wuhdavilindlo lnddudiduevealnau GCs fitesdan Kpal Hanumiioutudwuiiag o

5
Induosdulafiue o voubouuaiiSe ¥ carcharize 79 98.3% 2

Yoreruoniy

o_ ot 0w o { o = {
manaaesluddude lufemsmérduiling Te Indhauysalvesdu laduadiuen 18uazmsfin

quatiintvamaniuazanuannselumsdosladuveueu led lnfadangn



10.

11,

12.

13.

14,

18

UFIDYNTY
Gooday, G.W. (1994) In C. Ratledge (ed.) Biochemistry of microbial degradation. Kluwer
Academic Publishers, Dordrecht, The Netherlands, 279-312
Davis, B., and Eveleigh, D.E. (1984) In Chitin, Chitosan, and Related enzymes (Zakikas, I.P., ed.)
Academic Press, New York. 160-179,
Papavizas, C.G. (1985) Trichoderma and Gliocladium: biology, ecology and potential for
biocontrol. Ann. Rev. Phytopathol. 23, 23-54
Cabib, E. (1987) The synthesis and degradation of chitin. Adv. Enzymol. Related Areas Mol. Biol.
59-101
Kuranda, M., and Robbins, P.W. (1991) Chitinase is required for cell separation during growth of
Saccharomyces cerevisiae. J. Biol. Chem. 266, 19758-19767
Srivastava, A.K., Defago, G., and Boller, T. (1985) Secretion of chitinase by dphanocladium
album, a hyperparasite of wheat rust. Experientia. 41, 1612-1613
Sivan, A., and Chet, I, {1989} Dqgradation of fungal cell walls by lytic enzymes of Trichoderma
harzianum. J. Gen. Microbiol. 135, 675-682
Jeuniaux C. (1966) Chitinases. Methods Enzymol. 8, 644-650
Okutani, K. (1977) Chitin digestion in the digestive tract of fish. Proc. First Int. Confer.

11th-13th

Chitin/Chitosan, Boston MA (UJS4), April , 1977, 554-562

Okutani, K., Sawada, T., and Kimata, M. (1967) Studies of chitinolytic enzymes in aquatic animals
-V1I. The chitinolytic enzyme present in rainbow trout. Bull. Jap. Soc. Sci. Fish. 33, 952-955
Spindler-Barth, M. (1993) Hormonal regulation of chitin metabolism in insect cell lines. In Chitin
Enzymology (Muzzarelli, R.A.A., ed.), European Chitin Socicty, Italy, 75-82

Boller, T., Gehri, A., Mauch, F., and Vogeli, U. (1983) Chitinase in bean leaves: induction by
ethylene, purification, properties, and possible function. Planta 157, 22-31

Pleban, 8., Chernin, L., and Chet, I. (1997) Chitinolytic activity of an endophytic strain of Bacillus
cereus. Lett Appl. Microbiol. 25, 284-288%

de Jong, A.J., Cordewener, J., lo Schiavo, F., Terzi, M., Vandekerchhove, J., van Kammen, A., de

Vries, 8.C. (1992) A carrot somatic embryo mutant is rescued by chitinase. Plant Cell 4, 425-433



15.

16.

17.

18.

19,

20.

21.

22,

23,

24,

25,

19

Yu, C., Lee, AM., Bassler, B.L., and Roseman, S. {1991) Chitin utilization by marine bacteria. A
physical function for bacterial adhesion to immobilized carbohydrates. J. Biol. Chem. 266, 24260-
24267

Montgomery, M.T., and Kirchman, D.L. (1993) Role of chitin-binding proteins in the specific
attachment of the marine bacterium Vibrio harveyi to chitin. Appl. Environ. Micriobiol. 59, 373-
379

Bassler, B.L., Yu, C., Lee, Y.C., and Roseman, S. (1991} Chitin utilization by marine bacteria.
Degradation and catabolism of chitin oligosaccharides by Vibrio furnissii. J. Biol. Chem. 266,
2476-2486

Watanabe, T., Oyanagi, W., Suzyki K., and Tanaka, H. (1990) Chitinase system of Bacillus
circulans WEL-12 and importance of chitinase Al in chitin degradation. J. Bacteriol. 172,4107-4022
Svityl, AL., Chadhain, SM.N., Moore, J.A., and Kirchman, D.L. {1997} Chitin degradation
proteins produced by the marine bacterium Vibric harveyi growing on different forms of chitin,
Appl. Environ. Microbiol. 63, 408-413

Perrakis, A., Tews, I., Dauter, Z.,."Oppenheim, A.B., Chet, L., Wilson, K.8., and Vorgias, CE. b4
(1994) Crystal structure of a bacterial chitinase at 2.3 A resolutionl. Structure 2, 1169-1180

Wang, S.H., Zheng, H.J., Dissanayake, S., Cheng, W.F., Tao, ZH., Lin, S.Z., Piessens, W.F.
(1997) Evaluation of recombinant chitinase and SXP1 antigens as antimicrofilarial vaccines. Am. J.
Trop. Med. Hyg. 56, 474-481

Lorito, M., Woo, S.L., Fernandez, 1.G., Colucci, G., and Harman, G.E. (1998) Genes from
mycoparasitic fungi as a source for improving plant resistance to fungal pathogens. Proc. Natl,
Acad. Sci. USA. 95, 7860-7865

Carroad, P.A., and Tom, R.A. (1978) Bioconversion of shellfish chitin wastes: process conception
and selection of microorganisms. J. Food. Sci. 43, 1158-1161

Cosio, L.G., Fisher, R.A., and Carroad, P.A. (1982) Bioconversion of shellfish chitin waste: waste
pretreatment, enzyme production, process design, and economic analysis. J. Food Sci. 47, 901-905
Suginta, W., Robertson, P.A.W., Austin, B., Fry, 8.C., Fothergill-Gilmore, L.A. (2000) Chitinases

from Vibrio: activity screening and purification of chi A from Fibrio carchariae. J Appl.

Microbiol. 89, 76-84



26.

27.

28.

20

Suginta, W., Vongsuwan, A., Songsiriritthigul, C., Prinz, H., Estibeiro, P., Duncan,R R., Svasti, I,
and Fothergill-Gilmore, L.A. (2004) An endochitinase A from Vibrio carchariae: gene isolation,
modelled structure topology, cloning and functional expression. drch. Biochem. Biophys. 424, 171-
180.

Ausubel, F.M., Kingston, R.E., Moore, D.D., Seidman, J.G., Smith, J.A., and Struh, L.X., 1994.
Preparation and analysis of DNA. In Current Protocols in Molecuiar Biology. (Ausibel, F.M.,
Kingston, R E., Moore, D.D., Seidman, J.G., Smith, J.A., and Struh, LK., ed.). Sections 2.4.1-2.4.5
(2), John Wiley & Son. Inc., U.5.4

Sedgwick, S.G., thi Man, N., Ellis, J.M., Crowne, H., and Morris, G.E. (1991) Rapid mapping by
transposon mutagenesis of epitopes on the muscular dystrophy protein, dystrophin. Nucleic Acids

Research 19, 5885-5894



21

SIANUIN N

MAUASENNMISIALUYD e sazay uazFumaIm

Marine Medium 2216E
Per litre:

To 950 ml of filtered, aged sea water add:

Bacteriological peptone 5g
FePO, 0.10g
bacto-yeast extract 5g

Shake until solutes have dissolved. Adjust the pH to 7.5-7.6 with 1 N NaOH. Adjust the volume of the
solution to 1 litre with filtered, aged sea water. Sterilize by autoclaving for 20 min at 151lb/sq. in. on

liquid cycle.
CTAB/NaCl solution

Dissolve 4.1 g of NaCl in 80 ml of distilied-deionized water using a magentic stirrer and stir bar. While
stirring, add 10 g CTAB (hexzadecyltrimethylammonium bromide}. I[f needed, dissolve the CTARB by
heating the solution to 65°C. Allow the solution to cool to room temperature. Adjust the final volume to
100 ml with distilled-deionized water.

Phosphate-buffered saline pius Tween 20 (PBS-T)

Dissolve 8 g of NaCl, 0.2 g of KCI, 1.44 g of Na,HPO,, and 0.2 g of KH,PO, in 800 ml of distilled

H,0. Adjust the pH to 7.4 with HCL. Add H,O to 1 litre. Tween 20 (1% ) was added and stirred to prior

use.

Colloidal chitin

Chitin powder from crab shells (5 g} was added slowly into 60 ml of concentrated HCl and left at 4 °C
overnight with vigorous stirring. The mixture was added to 2 litres of ice-cold 95% ethanol with rapid
stirring and kept overnight at 25 °C. The precipitant was collected by centrifugation at 5000 g for 20
min at 4 °C and was washed with sterile distilled water until the colloidal chitin became neutral (pH

7.0). Colioidal chitin was stored at 4 °C until further applications.
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Glycol chitin

Five grams of glycol chitosan was dissclved in 100 mL of 10% acetic acid by grinding in a mortar, and
the viscous solution was allowed to stand overnight at 22°C. Methanol was added, and the solution was
vacuum filtrated through a Whatman No. 4 filter paper. The filtrate was transferred into a beaker and
7.5 mL of acetic anhydride was added. The gel was covered with methanol and homogenized. The
suspension was centrifuged at 27,000 g for 15 min at 4°C. The gelatinous pellet was resuspended in 1
volume of methanol, homogenized, and centrifuged as in the preceding step. The pellet was

resuspended in 500 mL distilled water containing 0.02% {m/v) sodium azide.
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