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Abstract
In this research we describe isolation of a chitinase gene from genomic DNA of 2 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 pBluescript 11 KS(-) plasmid and transformed into DH5t host cells, suggested that clones GC1-

GC6 carried a DNA insert containing a chitinase gene. Analysis of DNA mapping with different

restriction enzymes suggestcd that clone GC6 carried a DNA insert ¢f ~10 kb. This insert was reduced
to 7 kb when digested with Kpnl. As revealed by SDS-PAGE, immungblotting, 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. carcharide. Partial nucleotide sequencing

showed that nucleotide sequence of the isolated gene was 98.3% idgntical to that of V. carchariae

chitinase A.

— /?"\J I[C/"‘f VAT OP)'\ ’] w

— \_'/ Y ?17 ~D> J\-\\,{ L(‘-.."_\h \.""\-'?. ‘—[ V\L/



-y -y
ARARTTUUTEMIF e e e e

UNAATOITE T IV oo e e et e e e

...............................................................................................

IUYN I

= o
Unn 1 Ynn

adiaguasinwesymos I L,

[y s o
INGUIZeaAUBaNIAITY o, e

YBLUURAUBINIT TV oo v e e

s Tt A R U Y e ,

LA 2 FBAUHURIIIOU. e s

L = s a
1UNN 3 ﬂaﬂ’ﬁ')lﬂiqgﬁ‘”%ﬂgﬂllagaﬂﬂs']fjﬂﬁﬂ'ﬁﬂﬂﬁﬂﬁ ...................................

uni 4 ynegl

FTUHBRTTT ..o

B T BIH oo S

UTTHIYNTH oottt e B

AARUIN

1

Qe

FER L

AIARUIN A i IO RO

DUAHHTIN U oottt ee e e e e et et e

A%
QU

ar

=]

» &

17
17
18

21
23
24



MSUYMN

iy

Uit 1 TassadreveslnAuTndmes ..o e 1
qlfi2 Lmﬂﬁiuuﬁaﬁﬂmm%@ V. alfinolyticus ABWUE 283 ..covvvrernan 9
317 34 uansnnauezSinavest Tufigndendas SasAl

o 120 107 37@{ .............................................................. 10
31J#t 3B LerA9ULIA genomic DNA (3-8 kb) wdiningnieodas Sau3Al

(1025 TAAA Y Qiagen DNA EXtraction Kit..........o.veveevereeennnns S 11
3107 4 TnTailfilwawInAL anti-chitinase A antibodies 839109 colony lift

AFAR 2. R SRR 12
31/ 5A SDS-PAGE umasmisnansosnvastulafniaveslnan GC1-GC........... 13
317t 5B Immunoblotting ugAsmsuanspenueddu lndnaveslnau GCI-GC........ 13
711it 64 SDS-PAGE wamansard1s Tl laRiner TavTnau e fidadas Kpnl...... 14
51/ 6B Immunoblotting uaAsns e aueudin nfa Tao Tnau GCs idadae

KpnI F8UM1260 ant-chitinase A anbbodies. ......o..ovoovverrerirerree e 5
7117t 6C Native PAGE wosTnay GC6 fivadan Kpnl #¥oudan glycol chitin............. 15

Ui 7 waasmsnBeudfiouduiiong 1o InavesInau Ges fudduiingdTo lnd

“ ¥ - y ,
VBIEU AR 10 YBUY ¥ .carchariQe........o..oooeooooeeeoeee e 16



anuddyrazimnvesdlniinside
. 1Y . .
Tadu  (chitin)  (uE Iwdnesmonsalszaoudimimamiitges 9 Aduah M

azetylglucosamine VU3 veafudrenusz Ina TnagAniidumia f1—>4 dagunn 1.

: NHCOCH;  CH,OH NHCOCH;  CH,OH
0 o0 Q----
CH CH OH @
0Ll OL-0
NHCOCH;  CH,OH NHCOCH;  CH,OH NHCOCH;

gl 1 Tasaadrsveladu Indwes

e o A5 o Adann‘:;l ' :
TnaudaiiuesdlsznouTassafumousnididgussdaiFiadudinng  1dud fe 1) uwas uag

'

I a 9 4” & ~ - d A = dada o o I o W
aantlszneundnveuduludasuiouynats Tedudud Indwessilsinannfigaududuy
] »
apeseanmaag Tad TaslinisusznanlsunavesinduniimswaaluTandiuwda 10 81 10" dy
1 1 1 4
aatl" dnnidldtinamwaulylumsAnuisunediladul 141 MAeds s Teniamedums

» )
wand MSNd¥ATIH M3 INFUINGT MFNEATNTIN MFTITMINTY 1azdu o

ifesnnlai liansndevaas idnusssued saiu Tdudsaidumnussdoliine
winfignidesanTssugammnssumskaaunznlsglenns wuesnzoududs swnsngm
Sanszlloe dudu maveuduil1ddemeliiallgmuanzfuduadendrudsaiivedeaniy
logiiu dnhisadiateiudosfumsiaannsdevame inauftevwaarai 14T 1917
sy Towdl Wy Wuumasennsunmnuasnssuns@oadad @y q9 e wmy Tuvaiziinisdey
amelnduTasnsldien ol dui 18 fuanuanluissnndefinaelszmsiS sudouiunssu
Temanil MlunivernsUseuiamldow UgAsouintwdsadunzansel waz lifehida

aRyanAndaljnsoimsdesaats



Tusssundnistevanivladusdinauysoilszneudismsanveusulaiawddae
Funoundn 4. folnduIndwesgnieedaoew lnliewlalnanaldduihmanedun vieladu
Toalnwed wiwiminledinuedesgndesnel ddhnhmalimanaddaeulaiienisinfn
wiolnTnlued (chitobiase) i‘?umauqﬂﬁwﬁanmiamfm1aimaqag§1ﬁnﬂuifwmaimaqmﬁmﬁaﬂ-

o lasiouszdfiang InawsITina (V-acetyl glucosaminidase)”

' v
1A Ads

- 2 ea 2 2
mu"lmﬂﬂmuawn114mﬁ%wmﬂwawmummwamumw douuafide 1ges Fa

v 1 =:\ = : ¥ ] ] t =S
hisinszandundena q llsudedadidiaduastu lihau Adud e iy uazssuumadue s
Q U .

o o [ 3':3‘ 3 o o u’-::’ & Aaa ¥ | 1 [ [ ] -
POIAAINSID LASTAVAUUDDY ‘H‘mmlBamu"lﬁlmuclummf’smmawumumﬂmﬂﬂ‘u"hl MU iDe

[3-5]

9 v o - o 8 4 o a =
."llﬂq‘lu‘ﬂﬂ?uﬂ'ﬁliﬂﬂqiﬂﬂllﬁﬁﬂTSlﬂﬁﬁuuﬂﬁ\iﬁmjlumﬂﬂﬁu‘lﬂﬂjﬂﬂ“ﬁﬂi1 HINVMNUENUNITANY T

o 16,7]

¥ ¥ ¥
wwinen ladiddmlussuumsflostumsgnsmvedsdaludadidiaiidgonlledvey il

1 1 | . o’: @ ol ] -
’ﬁ'.lu‘li'.]ﬂchlﬂﬁfji’)ﬂﬂ"l'iﬂ'm'liiui31!”518ﬂE)"I‘H'I‘i‘llﬂ\i‘l"lﬁﬁﬂ"mﬁlmxllllﬁﬂﬁg g}ﬂﬁuwaq WU Luas

" " JW o -
wazdawiianeg @ Yaimes Yaund darduna iudu® uaﬂmnﬁmuhﬁummwﬁﬁiu
. ] a a a . Ve %J nqn1 |d§' [11} cl ul
MstRUAAIRMA (cuticles) iMATInuwaRD A AIARa L™ daluRvew s td
Tuna'lamsdedunisaadeswesite™ Lasvinumsadiaead (embryogenesis) VBIAUBOUNY

14}

»
I’lﬁ’l’ﬁﬂTSﬁﬂH’IW‘H’HL%mLBﬂﬁf‘iﬂﬁlu'ﬂzm {marine bacteria) 1uundia Vibrionaceae L‘i‘lmmzia
a d‘, 0w a oaa .d” a M s ! o é '
i ladanaiid iy Tusssunduuaiisslivendanazndueu lnisensnwaditodesaain’a

s H o -:'x ~ ] ] s o1
aunazauniauesmbiznotved e vz amswirie leozeon dudu i

#115-17]

4 o LI T [ ; o of ’ d’ﬂ ’ sy W v
BHAIAT O ULAS (W {ATAUHUDIYRR FAAHIUAYNLS BLHDTUL mmmmuhwammymmu

(] = . . Ve oo 9 r= A = =
NTYDUAAWNIIBFINTN (bioconversion process) "lﬂnm'i’J‘ilﬂ‘ﬂNﬂ11!‘]1’3!.?}3111213‘!)".1’31’]tJWI’NTmaf,]ﬂ

[18.19]

maﬁﬂmmﬂﬂiwﬂawaqswuuau"lmma‘lmmamaEJ u@imsﬁny1Lﬁa’aﬁ'ﬂﬂsaﬁ%’1amuﬁﬁ

‘Uﬂﬂl.il‘u1‘H1111111WU-111&L‘UBL!U?\1’H§UT1ﬁﬂﬂ‘i)"lﬂﬂu Serratia marcescens Lﬂmmwanmmmmw

mamuiﬂsmsmwmmﬂ% ﬂa"lﬂmsmammwmmu"lmnTﬂfmwmﬂﬂuawnmﬂaﬂuuﬂnﬂma

L]
]

fﬁmlmmu"lcm“lwuﬂmaw AfmzmTumsh il T udwmsuwms AU

21]

¥
WarniadutlesfuTsnfages™ msnuns Wy miwmu1ﬂsuﬂ;emawu§wmﬁmgﬂmahm 18

[22]

uA 9713 1 ne 771 dou Wudulilgumnialumadedulsnsian 9 uasmamaluladinm



] o G o o =y 3 Py ) o 3 o
Wy psidamnveudsladuuanimaananinmisdes laau 11 145z Terindumsunnduas
matuas =Y
s d oo
Fagilszasnueaniion

- oar y P -ﬁ’{ a = ar d"
aitolideamafny ey 1yl lnRmannieuuaiisy Vibrio alginolyticus Mefug 283 1UIV01

[ ¥

dhieiteiifvadestuanuidoszduiSyguenvesdisoii ldvmrsanuwou Il ledmaluae

] ¥ -4 3
wuniise  Vibrio  carchariac” ™ 1INt ladhmsnaaosiudunueiounaiiG otinge
) a e — qyw v = = a:i.v oy s N é
wulefladiualulSnags ~uenniniidwuiwuafiSeridaiindaeu lalladiueuinnimils

a - oW n’: A Aﬂa o ' =4 . o A
TUA AIUY l!ﬂﬂﬂﬁﬂu‘i}ﬂuﬂ'J13J‘N'l’ﬁ1.l1%1ﬂﬂﬁﬁﬂ‘]&l']i:;"U‘UUulmxiﬂ5Qﬂ%’1ﬁﬂﬂﬂﬂlﬂullc}fﬂmﬂlﬂ?El‘].l

L] .4
At = 4

o) w PR =
Moufuszuuiureet it ludadlFiayiadug

YOUIVAUDINITINY

>
[

Yy 9 = -~ Af o oy oo ]
NIeiidvamsuentulafnianin WouuaRiSs Vibrio alginolyficus Tagveuwasndivoujailu
H - A o 9 =
dumpuisudufensaiond Iunsu¥euuaiSe Vibrio alginolyticus Aammuaioms Imalan
= = P A o = ~ 1 g
suyluinemiomadaniy pCrR ifodanBuladiuaeiniTuniwion]d duneugaedionts

Tnaufuaemadinazimndwuvestu Inematin DNA sequencing

tzTaninlaFuainmaide
Co
1. dnlessunyvestuindaludouvaiiSolunzia vibrio
o = o o =9 8t s A ¥ o
2 dlumsessweulaife: 14w Inssadwmudadsanuilslunalnmsdaes
cfdv ' )
o lailedvazidon
o - i L] ] . 4 Qy o H 9/
3. fiwwamnmlunsitelueumaheza lgmsnlfonlasguoutifusaen ladildmunzay
4 o R { y = o o
oo il lddssyad 18 THAmlse Tomimedumsunnd  misgaamnssuiazinyas

[ERES



A
UNN 2
oo p ooy =y o
IEANUUMTIDY
v 5 o
2.1 m3aiadlunveao Vibrio alginolyticus aneius 283
r 1 13 ¥
wolalatlRorvesaeuuaito Vibrio alginolyticus anawus 283 Rdsauua M

= o

¥ ¥ [
marine medium, pH 7.6 (MAKUIN N) widosTuemamaniues 10 mt Taniwsefigangil 30°C

L]
¥

‘luﬁan'ﬁ1mmfi1ﬁm1m§'asau 200 rpm uanlszues 12 F1 T ndmusodetimuans
luomsmvarria@eInuliy1ns 100 ml uazﬁ"im‘sag’ﬂaxfﬁaﬁiﬂﬁﬂﬂnmﬁu%m‘ﬁam?aglﬁuimﬁa
stationary phase Tyt adMeiINaiad Tuy®” Setunousiollil
1. avaesaddn 9.5 ml Tris-EDTA (TE) buffer ‘ﬁﬁ 10%(w/v) SDS a1z 0.1 mg/ml
proteinase K iiiuaddlsznon mawn 4 udiud 37°C e 1 42 Tus
2. 1A 1.8 ml SM NaCl tudr isfisiu
3. Y 1.5 mt aFazany ce(yltn'met}lylammonium bromide (CTAB)/NaCl (7A#UIN 1)
i Idshiudnind s0°c ithuam 20 wai
4. (@l chloroform/isoamyl alcolhol (24:1 Tavi/Sanas) TutlSinasfiwhfuavazaroda
ate ndunasanaanliingn 4 udathuendi DNA sonnnesstlssnenin o ves
waATinI33 6,000 pm 'ﬁqmwgﬁ £°C 1Whuan 10 Wi
5. #8989 @ﬂmsazmﬂ%unu'ﬁﬁ%Tummtmﬂﬁﬁ sagnsluvneanaaealmi Tayld
micropipette ¥17@ 1.0 ml AfALaI0e0n
6. 181 0.6 volumes 1sopropranol aalumeazaio DNA nduviasanaasd 1w q v
Funaiiunzneu DNA Sanvaziudurufiufouivuiueg
7. A8y q 14 Pastour pipette Ml vseidunzyeila iWonznou DNA Sunldvasananss
M 1 ml 70% (v/v) ethanol
8. iluuenaznew DNA #20n21353 10,000 rpm Furam 5 w1l masazans ethanol 08N
afmaeanaasswe 1 DNA isuuinmiin  uédrazaeazneyu DNA &30 4 ml buffer
flansazato DNA Fedn 137 2°C

w 1 4 o o a
9. AR A,/A,, e InTINUS ENBuAz IR MU NTU DNATIBT va'lA

2.2. manssutluswasuunfiGevin 3-8 kb ivemsasromidulafive



2.2.1 MIN8U Sau3Al partial digests 910 genomic DNA vau#e V. alginelyticus 283
¥1115690 genomic DNA MinTon'lddhedudroen lasfas unis Sau 3A1 (Promega, USA)

TaeldlfAse 450 1 fszneudau

10 g genomic DNA 150 pl
Sau3 Al buffer 45 ul
BSA 50 ul
dH,0 205 pl
total volume 450 pul

g 1 o o & o A = n . 4 2 '
WN1ados DNA danlfisoudoadusiiu 4 afuie1viTutas partial digests inane Hnsiiv

ana 1 P a a o n’; =N A Qe
U5 luuraznasai 37°C Wunan 120 uri wdenatiuiAy 10 pl 0.5 M EDTA iengal§Aseon

- 4 1 o Y
LAz IMILAs sy DNA figntesdail

L]

5]

bl

ANAZNOU DNA @10 absolute ethanol aza10AZABYU DNA A20 400 ul dH,0
uyn DNA Tasiinadian Tns Ihs@e Tauld 0.8 % agarose gel Tasldnumisdng 100 v iy

1381 45 U

#21 DNA @20 ethidium bromide U AAI9497% DNA 4119 3-8 kb

afia DNA 91ni0a Tag 14 DNA purification kit (Qiagen, Germany)
%2 DNA 801910198420 2 x 60 m] dH,0
¥InsasavaeuvLIaves DNA fadalaiigndeanie’ll Tao run 2 plves DNA fadalduy

1% agarosc gcl I{Noufiu DNA mmimﬁa 1 kb ladder marker

222, MAATON pBluescript II KS(-) CRILEDT ligation

FINFATUNND TN pBluescript 11 KS(-) Tno 1% Plasmid Mininprep kit (Qiagen, Germany) HaZN

v
mygagnaiaiaaeu leddasuwiz BamHi #3il

1RATe1 50 pi Uszasude

pBluescript plasmid 20 pl
10x BamHI buffer Sul
BamHI 2.5 ul

dH,0 225 pl



il §ASenit 37°C fuiaan 90 wiit udamgal§ASndaumsiin 2 pt 0.5 MEDTA uazlandou
$70°C W1 10 W1

Mmsesoynanalia pBluescript IT KS(-) (MAHUIN %) Ja 14 Plasmid Mininprep kit (Qiagen,
Germnay) Hazinstesnaraind o lulaas unie BamHI i

A1 50 pl dlsznaudas

pBluescript plasmid 20 ul
10 x BamHI buffer 5ul
BamH1 25 pl
dH,0 225 ul

UulFAserd 37°C dlunan 90 i udamgmlfATndaomaidy 2 plo.s M EDTA uazldanuden
#170°C W 10 ¥ 472 run 1] veswanaiiadins ou 1 1% agarose gel ifounW5u1a DNA A

[ o @ o
Sau3 Al partial digest llﬂ$ﬂ5$1.1Wﬂlﬁﬂﬁluﬁlﬂﬂﬁ!ﬂulﬂﬂUWﬂ'lﬁNﬂ

23 91591 ligation
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MARUIN D

v 5 .
MIGTONDWISIDENYD Tisozais tasduaaIn .

Marine Medium 2216E
Per litre:

To 950 ml of filtered, aged sea water add:

Bacteﬁological peptone S5g
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 15lb/sq. in. on

liquid eycle.
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 (hexzadecylirimethylammonium bromide). If needed, dissolve the CTAB by
héating 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 s.aline plus Tween 20 (PBS-T)

Dissolve 8 g of NaCl, 0.2 g of KC], 1.44 g of Na,HPO,, and 0.2 g of KH,PO, in 800 mi of distilled
H,0. Adjust the pH to 7.4 with HC. Add H,0 tn 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 m} of concentratied HC and lteft at 4 °C
ovefnight 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). Colloidal chitin was stored at 4 °C until further applications.
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Glycol chitin

Five grams of glycol chitosan was dissolved 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.



23

MARNKIN U

HEUTNMIBAA pBluescript 1 KS()

ompicillin

pBluescript 11 KS ()
30kb Kpn )

pLC woi

pBluescript I KS (+/-} Muitiple Cloning Site Region
‘{sequence shown 598-826)

Hatt -
fssH 11 17 Promotar > Sac!  DuXi Sozll an 1 Jluy.:
TTGTMA.ACGACGGOSAG[GAGGGG GmTMTACGAC TCACTATAGGGQGAATTGGAGB TCCACCGCGGTGGCGGCOGCTETAGA .
M1 20 primer binding sitd T} primer binding site - K priover Lindking sile...
Bp1041 el Feio )
Spe | amht{  Smal Pet | [ cok | cok Y Hind il isc':I . g‘Kl | Xho | [ic,g If v Kpn |
ACTAGTGG’\TCCCCCGGGCTGCAGSAATTCGATATCAAGCTTATCG&TACCGTCGACCTCGAGEGGGGGCC{)GGTACC .
5K pamaer tinding mg + K5 prirtay bircling sie
<« T3 Promotar Dssti Il -gal - fragmant

. i
- .CAGCTTTTGTTCCCTTTAGTGAGGGT TAATTGCGCGCTTGGCGTAATCATGGTCATAGCTGTT TGC

13 primer bindling site WD Keversw primer binding sile




'‘Name

Alffiliation

Education

1995-1998

1990-1993
1986- 1990
Experiences

1¢94-Present

24

Yz Tainide
Assistant Professor Dr. Wipa  Suginta
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M.Sc. (Biochemistry) Dept. of Biochemistry, Mahidol University, Thailand
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School of Biochemistry, Institute of Science, Suranaree University, Thailand

1€99-2000 Postdoctoral Research Associate
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. The chloride intracellular channel protein p64H1 (CLIC4) associates in vitro with brain dynamin,

actin and 14-3-3 proteins, Poster Presentation, FASEB Summer Research conference on Molecular
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Attended the Annual Mceting-of Scottish Protein Structural Group, Edinburgh, U.K, 1996

Attended the Annuat Meeting of Scottish Protein Structural Group, Stirling, U.K December 1995.
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