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ABSTRACT

Chitinase A from a marine bacterium Vibrio harveyi is an enzyme that degrades chitin to
chitooligosaccharides, yielding chitobioase as the major product. The gene encodes chitinase A
was previously cloned and its enzymatic properties characterized. This study describes the
functional roles of the aromatic residues located at the substrate binding cleft and the surface-
exposed residues in chitin and chitooligosaccharide hydrolyses. Point mutations of Trp70,
Trp168, Tyr171, Trp231, Tyr245, Trp275, Trp397, and Trp570, were generated. Investigation of
specific hydrolyzing activity indicated that only mutant W397F had enhanced activity, while other
mutants showed a significant loss of the activity. TLC analysis of product formation showed a
complete change in the hydrolytic patterns of short-chain substrates when the reducing end
residues Trp275 was mutated Gly and Trp397 to Phe, suggesting that both residues were crucial
for the binding selectivity of chitinoligosaccharides. Chitin binding assay and kinetic experiments
suggested that Trp70, which is located on the surface at the N-terminal end of the chitin binding
domain, was the essential binding residue for a long-chain chitin. Assessment of substrate
binding modes by HPLC MS revealed that NAG, preferred subsites -2 to + 2 over subsites -3 to
+2 and NAG, only bound to subsites -2 to +2. Crystalline o chitin initially occupied various
subsites, generating variuos chitioligosaccharide intermediates which later interacted mainly to
subsites -2 to +2. In addition, mutants W275G and W397F preferred [} substrates over a

substrates.
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Aliiiwimaluananeafaaenlsidsveuesdiianglnasitiog  visalalnluea  (B-N-acetyl

glucosaminidase/chitobiase) (EC 3.2.1.29) (Davis & Eveleigh, 1984)
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e dndiAeniaes uazayee wihnreveulniiludddiausazainduanseiull Wy Aasdes
Iumuquﬂmm_iqLsmfoﬂm‘f;mafl,ﬂaﬂw,l,ﬂmﬁmgmmmLz?uiwml%m (Papavizas, 1985; Cabib,
1987; Kuranda & Robbins, 1991) Hdauluszuunistlesiunisnsueesdsdnlugeiainiizas
anAag (Sivan & Chet, 1989; Srivastava, et al., 1985) Hdaudoglunistiasansansluscuvtian
Z’/ [ o‘d‘d IS o o 1 a 1 1 v a
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U4 Lus (Okutani, 1977; Okutani, et al., 1967) wananie T ainutiilunstisaaeda
A8 (cuticles) ftinuuaiead1aAamAa NN Spindler-Barth, 1993) luiiaw gz
afldnusanlunalnnnssiednunisinidesireia (Boller et al., 1983: Pleban et al., 1997) WAy
YUIUNNTAFUTAR (embryogenesis) 1B9AUEAWNT (de Jong et al., 1992) dauluaunuan acidic
chitinase ﬁmuﬁmsﬂ’mﬁuma?m‘zrﬁjummﬁmimqﬁLLWL&%’ (Wills-Karp & Karp, 2004)
pumdninnusiiaualng Henrissat (Henrissat & Bairoch, 1993) TagiendaenulndiAeaes

s o A

ansuvasnsnecdliunanauuneulsdlafiuaaands 2 ngundn Ae (1) laRiwaudda 18 wuly
AI alaa :J/ 1 al al = A [ 6 1 dgld o a v dl o o
AeiidaanuanssausiuiaiGEe liaufsnauazdns wuladlunguiliansusddasaienddny
AadiFnusslsznaudag 2 motifs wnisznauiiulaseaing (a/B)g-TIM barrel uazdinalnnisiss
UNTTeNULY substrated-assisted mechanism (Papanikolau et al., 2001; Bortone, et al., 2002;
Sasaki et al, 2002) war (2) leAwaunia 19 wuewzluialasiuaiBaunsiuInAe
Streptomyces (Cohen-Kupiec & Chet 1998; Ohno et al., 1996) anwnuzraeveulnilunguiihad
vsnnusatluuuy bilobal atp folding motif waziinalnniaigedjizenuuy inversion hydrolytic
mechanism (Robertus & Monzingo, 1999)
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A a A - A aaa , | oA @ v >
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uasAsuauuazlulasiau (Yu et al. 1991; Montgomery & Kirchman, 1993; Bassler et al., 1991)
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uazasRsznaureedulamiualuwuaiiize (Watanabe et al., 1990: Svityl et al., 1997) WANNTANE
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marcescens (Perraki et al., 1994) Llaz@2U catalytic domain va4lARLULE 1@ AN Bacillus circulans
(Watanabe et al., 2001) Wunsuanrasnlsanasulasadaneidilanalnnismneunisees
ulsilnaazipaauaznislasunlasiassaiiaeseulad il uanianmuzanlunisin 4

UseTamivsludunisunng wunnswmundatudlesiulsadn@as nennnems (Wang et al.,
1997; Lorito et al., 1998; Carroad & Tom, 1978; Cosio et al., 1982) NsWm LU FUgea iU

a 1 v 1 b ¥ ol/ v vl o 1 % 1
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NNATUNITUNNT LAZN1TNEAT (Carroad & Tom, 1978; Cosio et al., 1982)
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naAnerewwhiliAsenuindewaiielunzia V. carchariae wameulmllaiua o iy
winiansaanelamiu (Suginta et al., 2000; Suginta, 2007) Tneenlafiisznandasminses
Aeniitminluanawiniu 63 kDa nensnTRdlweulnlafiuaiiaunmnaaneiussinaladang
frumiising 7 meluanglanuinawesuanuailiiialaledlnedanueanaus 2-6 wite u
HARNaTeINstiaagaineAalalnlulas AINNNIANEIANANTANINeaAdanirasenlainudd
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a o

nAdsneadesaneulaflafiug 1o 189 Serratia marcescens (SmChiA)WLINNTARE R TUUANE

o a

dl ! oA o = o s %I/ A | a 4 1
Fin NUTRnTeeltdians conservedLL@:sz@m@uumimmmm@Lﬂm\‘lLLmu@xTimmimﬂ

Typ167, Tyr170, Typ275, Phe396, Tyr418 uaz Typ539 anlasaiieanuisaad (SmChiA) wuan

'
o

a 1 d’jd % QI v = Idil/ ldl a ! o v 4 6 o o/ v
nepeziiumat i ununlunsairedaaadeni liidanusnouson lfieulodduiuduammisn

9 o KR

(Aronson et al, 2003) andayatfiduasdaouanluunuanasansaazdlumaiiiluse

AR EFadUAInaedeula lARUA 18 1ewTa V. carchariae 1AENAANNMNNLTIATWENLN
Tuanasesauladliipuanmnvuzasuas Tunsaanslafularlanuanizgesanisaisle

nladlnugam5lasnfiaanng

[ %

1.2. R

a o

UL

sz daAURIN15Iae

[

SanuszasAuan 4 Uszn13ma

q

[3]
q
=
U
y |d§’/ a !

LW@Lﬂ@ﬂuﬁluﬂ‘ﬁﬂﬂﬂﬁ‘ﬂﬂtﬂiui’mQMZQN‘LIG]13~J PINUTLIULTILATUTLIOY  Chitin - Binding

—_

Domain aeieulmsllafiuiale aNnidauLAiize V. carchariae Inemalla site-directed
mutagenesis

2. eAnmmeatisunareiugluwnafide £ colil aneviug M15 uaznainigns
Inawmaiianialasunlnngni

3. WeAnmAnNAzseduammreslafiua 1w nansWugineuiy  wild-type Taw



WALA quantitative HPLC

1.3. ARLLUAUDINISARE

' '
a A

NuAdsiNTeLnENINsailARuE 1@ Anaaug Aande V. carchariae Tngiazsinnig

v |
1 o

wAsusinnsnesdlui laifdaitsnousauazafions Chitn Binding Domain TaainAiia site-directed

mutagenesis  YAIANNTUAZTAINITANHINITUAAIRANTBI ARLUA  LAZNNN1TaT AT sRUN 1NN

-

AnwantRnaamansive Fauiaua N sieduanamatinfe ] redeulinanaiug

q

wazidenAneulaimiiandmisseduammgaga lunisaana s

o’d Yo a o
1.4. dselagunlasuainnisiasg
UseTaminaindnaglasuaineuiseid 4 Usznnmanae
1. luasdauFluniside 1l Flasannaiseiiuann s SYEE TR R I N

1
aada

AnndnadugnaaInnTteazatn s AN LN |19 3873 UN TR impact
factor ¥1NN31 1.5 lAaginedee 1 a9
2. a3AANEN IHFU TusEnaenanuiataannsnaeme a Tiinaa fue dHnu
o o a K a = = a o = =
UANGRIUDNAANHIIBIAILNITNTIAN VBINANINE R8N ATUIAEATUT
3. Wlunsillgnisu@sdannsladitiesannsudds it auanaanisiaauulag
Trssairvaeveuladlafimuaniaouainisalunisteslafiuingauaunismsdaning

2w Aazthllgnisuananslalnladalinugannlsd lwdanisduasindanssusialyl

v
a

4. funsdaaiunisviesisouaznisinendundeniiasainninlafuiluresdsiis
annlsenuutlsgiammeis nsldlsylemiannlafiuazdasussmnilyuideunndan

BIENN LA

g unazinaudIagli gl sz e

1. wwanendumnalulagigoung

a

NINAUATUNTINEAT NTENIINBATLAZAUNTOL
anntndeanenFansuazmalulatiuislszmalng
NINAILATNNITNIFAIBDN NTZNTINNIELTE

NINAILATUAUNINAIIARBN NIENTNNINENIDITHTNFAUATRIUINADH

@ ok~ w N

PN TUNLA T RIAUNIWRUN A RS TUTIAN TR Y- 1A TR



UNN 2

A8ALUUNI5IREY

2.1. NMINAENUS NTUAAIBBNLAENSHNLTEND

ﬁﬁﬂﬁ?ﬂmﬂﬁuﬂmﬂmﬂﬁﬂ PCR site-directed mutagenesis Tmer QuickChange Site-
Directed Mutagenesis Kit (QIAGEN) wazld wild-type chitinase A DNA ﬁtmu@glu PQEBO
expression  vector  L{UALBUIBFULLIL ‘v‘hﬂW':rLﬂ?{wnﬁ?m@z:ﬁ‘l:ul,ﬁ'@m?w‘ﬂﬂﬁiﬁuﬂmﬂﬁuﬁmﬁm
singlemutant ﬁﬂ‘ﬁ S33A/W, W70A, W168G, Y171G, W231A, Y245A/W, W275G, E315M/Q,
D392K/N, W397F uaz W570G @21 double mutant léiun W397F/W570G triple mutant Hun
W397F/W570G/ W275G) war quadruple mutant oA W397F/W570G/W275G/Y171G Faagune
a8l Suginta et al. (2007)

uﬁqmﬂv‘hmamwmummgnfé’i@mqmm:ﬁiuﬁLﬂﬁﬂué’qmmiﬁﬁ automated  DNA
sequencing (BSU, Uszwelne) uazdinsziideyasesniduianislilsunsuly DNASTAR package
(DNASTAR, Inc., Madison, USA) $INn13 express 3ANTWULALARLLA 18 fupnuazioulings
AuSluuuANGEY £ coli @aneug M15 FaensiaeaTadTEnenTuLLYNA1aT A lUe Y TIMAn
LBH0O pg/ml ampicilin # 25 °C awld 0D, Uszsnns 0.6 111m13 induce IaSAAE 0.5 mM
isopropy! thio-g-D-galactoside (IPTG) 7 25 °C 1Wuna 18 Falue  wdsannuthuALmadas
ANEY 4,500 g Whanan 30 w4 °C Rnnsazaneiaadéng 40 ml w89 lysis buffer @
sznausag 20 mM Tris-HCI buffer, pH 8.0, 150 mM NaCl, 1 mM phenylmethylsulphony! fluoride
(PMSF) uag 1.0 mg/ml lysozyme FiaaniunnNsaaneITadEremATiA ultrasonication wdatiuuen
WUABTARRENAEAINISY 12,000 g 1TuRAN 1 Falua idaulafildudennstiunnnznaudasas
TasunTmsnadluuuduatmzinald Ni-NTA agarose (fufaqy nasanndsmaduiddag 5 mm
imidazole mufat 10 mM imidazole finn1stzienldsiuiduediu N Fae 250 mM imidazole ¥
fraction THlANALATIINANNLRAVEAIE 12% SDS-PAGE Au3aua9 Laemmli (Laemmii, 1970)
¥iAnn9sau fraction AiunusAulaRiuaRAuml 63 kDa WnAnefuudaminante membrane
filtration (M. 10 000 cut-off, Vivascience AG, Hannover, Germany) Lﬁ@ﬁ’]’%’ﬂ imidazole waznli
WsAudadiay Fnsdnaanududuredlilsiugeds Bradford's (Bradford, 1974) wanunTism

UANHINENN TAT9a519 viTalAun -30°C 11 15% nalmasaa aundnazinun ldausalyl



2.2. mavwanmdruasaulbilafiug

muarminsasewlsdlafualaeld pNP-GIcNAC, iluduawmsm Tneningnsenlu 96-well
microtiter plate ¥iMUf)AzaN 100-ul fitlsznaudae10 ul weulmad 500 uM pPNP-(GICNAC), uaz 100
mM sodium acetate buffer, pH 5.5 @i 37°C fhuan 10 wnd Mﬁqmnﬁwﬂmﬂﬁ'ﬁ?mé’wmﬂﬁu
1.0 M Na,CO, (50 pl) uda3nuifsaned p-nitrophenol (oNP) ﬁﬁﬁ@mﬂﬁmmq Aus WAIAIUITLANNH
dudures pNP faenanuImsgIuees pNP a5 amuTidng 0-30 nmol ANARVENANNIINLEAFIA
1aa1aulalneAT reducing-sugar assay IneindfjAsen 500 pl filsynaudae 1% (w/v) colloidal
chitin T 100 mM sodium acetate buffer, pH 5.5 Laz 100 pg eulms 37°C luiATesiaen
Thermomixer comfort (Eppendorf AG, Hamburg, Germany) dlunan 15 wh qumnffuuﬂqm
UffFandaanisdiud 100°C fluiaan 5 Wit udathuendousesiafiueandasninuiia 5,000 g ilu
a1 10 w1 Wdaula 200 i mﬁwﬂﬁﬁ?mmq%@uﬁﬁm@?ﬁqeﬁﬁfm?ﬁ DMAB assay ANNATU84
Bruce et al. (1995) LLé’qfs"mmﬂ?mmﬁmmﬁv‘hﬂﬁﬁ?mﬁm@mﬂﬁuum Ay ogldnanuimsgau
2189 GlcNAC, fig29 0-1.75 umol ievnAnu et anaI AT dau crystalline a-chitin 1138
Wpenfiuiy colloidal chitin wiildt/Fannueulasilun1sindjasenisanm 400 pg (Pantoom et al.,

2008)

2.3. MedAszimunanalaemaila TLC
vinnsAneUisanisaanslalanledalinuaanislad (NAG,-NAG,) saqeulnflafiuadasiy
uwazlamuanaeaiug ulsunmg 20 pl IngdjAsenilsznausag 100 mM sodium acetate buffer, pH
5.0 7ifl 2.5 MM &uAWIY uaz 200 ng ewlsfiEqna MnendffEend 37 <C fuean 0, 25, 5,
10, 30, 60 1 uaz 18 Falus uﬁqmnﬁuuﬁmﬂﬁ‘ﬁ?m51’fmma?r§1’m'71' 100 °C {uan 5 w19 n&98IN
fiu@mmmzmmﬁmm 5 ul PR A ANATIA AT LS thin layer chromatography Tne
Tffueiu silica TLC plate 211/ 5.0 G x 6.0 4N lu stationary phase wazi mobile phase ‘ﬁ
ilsznaumat n-butanol:methanol: 30% ammonia solution:H,0 (10:8:4:2) (v/v) wdsanntiuaulse
Wi TLC Anadnsazane aniline-diphenylamine reagent udaeufi 120 °C Thuaan 5-10 wndl

(Suginta et al., 2007)

a ¢ 3 a
24. ﬂ'lil,laﬁlﬂLL@%QLﬂ‘J'\gﬁuqﬂ'\ﬂIﬂﬂLV]ﬂUﬂ HPLC MS
MUfiseInnsaanatinena NAG, uar NAG, Wifsnms 50 pl fidszneudion 500 uM
Auawman 100 ng toultd Tuasazanaiwmas 0.1 M ammonium acetate buffer, pH 7.0 N9

0 °C «luaan 0, 3, 7, 20, 30, 60 HAT 180 U M 13ANGIT 7] $11N"3 aliquot A19aTAY 10 pl Al



200- pl vial udatililuen@aeHPLC Asafuwies ESUMS Tnareduiiildae Hypercarb®column
(ThermoQuest, Thermo Electron Corporation, San Jose, CA, USA) 4u1m 150 x 2.1 mm 5 pym 71
N7 run ﬂ@ﬁuﬁﬁ@mmﬁ 10 °C # flow rate WinL 0.4 mi/min sinnnsTztinAABENANARENITAE
5-70% gradient 124 acetonitrile ﬁlfj 0.1% formic acid ATWITUII B/a ratios mﬂ‘ﬁumﬁ peak 284
SETATTEe y frunsiLATzTNaa luATes electrospray MS ldluua positive full scan agiaan
499989 mass-to-charge ratio (m/z) 32119149 200-1,400 MR signal-to-noise ratios
grennsulasuluualunisiiamziiflu single ion monitoring mode Ingidan m/z 424.5 dwsu
NAG,, m/z 627.5 & 3L NAG,, m/z 830.3 §19191 NAG,, m/z 1034.16 115U NAG, & il m/z

1236.3 413U NAG,(Suginta et al., 2009)

2.5. N19%1 Chitin Binding Assay

vinnsAnEINeduAUAuaImanaaens  chitin  binding assay ¥nUfAsEN (500  ul)
tsznavudae 1.0 umol ewlml uaz 1.0 mg lafin 14 20 mM Tris-HCI buffer, pH 8.0 TiA1FN y
fuAe 0, 1.25, 2.5, 5, 10, 15, 20, 25, WAz 30 W7 i 0 °C feandnsnnsaaemesduainmmiag
wulmal o nardeanisinnnstluueneulnBasyeanaineulmidusulafiu daaninaga 12000
g 7 4°C \Thanan 10 wf e esewle e (E) LLmL@uMﬂ%ﬁ'mﬁ@@q’ (E,) T
dolafnes Bradford's udaAnunnian N dadumeaeulmmauii i () anaunis E = E,
+ E, @9un1311A1 equilibrium adsorption isotherm nlaenisaulnllafnaRaonuddusig I
Faust 0 B9 7.0 uM Agrungdl 0 °C 1 1.0 mg 2edlARugiasia 7 a1 60 WA AFIRNTIWIY
nstTunendaulanisieulm@aszaenannevlmiduiulafudagannuss 12,000 xg w&amiunda
An Tushiugnedd Bradford udna¥iensanlszwing [E] vs [E] \lewen dissociation binding

constants (K,) aaaieulas] wild-type wauiueulainanawuglagieridi non-linear regression 1u

GraphPad Prism (GraphPad Software Inc., San Diego, CA) (Pantoom et al., 2008)

= 4

2.6. MIANHININAAUNAANFIRNST
NnsAnEIAMIaaunadgnsiaseulflafua  1nedd  colorimetric  assay  Ineilu
Uf)fisen 100 pl Usznausag 0-500 uM pNP-GlcNAc, luansazane 100 mM sodium acetate

buffer, pH 5.0 way dH,0 TneMiNN"g pre-incubate BasLaqlu microtiterplate #1 37 °C 1fluaan 10

a

W wAsaniANeuladTinm. 400 ng uavtnijisensiellan 10 wi Agmuugi 37°C udn

u

wealJiseNMENI9LEN 50 pl 1 M Na,CO, ¥1n13dnmisunns pNP Miintulaadnnisganauuai

Ags  UazainanInggiuzes pNP Tugos  0-30 nmol  AeaInNuuiINIsATUIMANAITINTS

405

AAUNAANARS 1MWA1 K, ANV, AN Kk, Adnnnameaeddiainmis IaeldWeridu nonlinear



regression anidsunsu GraphPad Prism m’auqummwauwammm{é’wﬁqm@ chitohexaose
uwaz colloidal chitin 1498 DMAB assay lneindfjisen 200 pi % 0-500 M NAG, iU 50 pg
wulssl 14 100 mM sodium acetate buffer, pH 5.5 71 37°C 1lwaan 10 1l m”\amnﬁwqm
Uffiendaansdud 100 °C luaan 3 wnd LL&’qﬁﬁﬂ?mmﬁwumluﬂﬁ'ﬁ?muﬁmmﬁﬁmﬁﬁqeﬁ
#2837 DMAB assay @91 colloidal chitin 14331 enfufLtiAA chitohexaose udldAauidindi 0
to 5.0 % (W) ﬁﬁmﬁmm'ﬁmmﬁwm@ﬁLﬁm%umnm‘wdmmgﬁmmﬁﬂrm@ GlcNAC, a4 0-1.75

umol LATMIANNNAAUNAAIGATHNS ] AN Weridi nonlinear regression (Pantoom et al., 2008)

2.7. 119911 homology modeling

vhandureansneziiuaeerlallafiug 1@ ande V. carchariae (UniProtkB/TrEMBL
accession number Q9AMP1) submit W lallu Swiss-Model (http://swissmodel.expasy.org/) Lﬁlfﬂ
vnunalassainaninseseulsdinelilasaiiaddenaeuenlailafiug 1 naneiug E3150
ANBe S. marcescens il hexaNAG (PDB code: 1NH6) ulnsead1asuuwuy Lazuanilasaian
nneldsaaldsungy  Pymol  (www.pymol.org) Fnnnssutesnsnes it nnusdne
superimpose nN2naxiill 459 fueslanairafiniueldeaaulnsllofina 1o anida Vibrio U
nanastlufmumiasaiufueulmiaed Seratia W8 dock 1A1a hexaNAG WNALABInNI e
wulgdann Vibrio saeldsunan Superpose 11 CCP4 suit package (Collaborative Computational

Project, 1994)



UNN 3

NANISIAULAZADIANT O

= o o a al a '
3.1. ﬂ']'iﬁﬂ']znNﬂﬂl'ﬂﬁﬂ']iﬂﬂ'\ﬂwuqmﬂﬁﬂﬁﬂ'ﬂguiuV]UiL’)mL?\'j
AR BUAURNINNRANLULALATZY mutagenic primer WWanngilaaunsaazaluag
wunLsnnsaresenltdlafiug 1@ Yievun Trp168 Tyr171 Trp275 Trp397 way Trp570 A1nnng
a i [ a o‘d”a/ a a a dl o
WiauisuaAuresnsnesiiluretenladilivlafiuas nuuaiGean 9 uazaINUULRIAeY
TaeaFaaireanutpreseunlsdlafuwanlilnseaieauifvealafug 18 A n@e  Serratia
[« % 1 a ?/ d”d o = o o |d|
marcescens  WusuniunudInsnesdluianuaidanEnle  conserved  uaziinnsdnEeAangT

AULUAA3 TIM barrel domain Aauanglugili 3.1

317 3.1 wundnaeslassadrsanifivaslafiug 1@ anuuANGEE V. carchariae NUARIAILULNTDY
NIARLNIUINUIIL Trp168 Tyr171 Trp275 Trp397 Wag Trpb570 NLFANuLLLes TIM barrel

domain (WaeAnN Suginta et al., BBA-General Subjects, 2007)

miwm@mm?ﬂiﬂu Trp168 Tyr171 Trp275 Trp397 wag Trp570 TaenAdia site-directed
mutagenesis N8 single mutant 5 FiaAe W168G Y171G W275G W397Fuaz W570G H double
mutant 1 42 Aa W397F/W570G) X triple mutant 1 faAa W397F/W570G/ W275G wazil quadruple
mutant 1 Fiake W397F/W570G/W275G/Y171G mm@zﬁiumz\h‘ﬁﬁmGmfmﬂuu‘%mmﬁuﬁuﬁummw

6 LTIUAD (-4)(-3)(-2)(-1)(+1)(+2) ﬁ\ummﬂugﬂﬁ' 3.2
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dl o o a «dl a ' a dl |
917 3.2 NMednFaedarasnsaasiiussmnunsnasedlafiua i Mdudhuinsasaninans

[

uﬁr(meﬁm Suginta et al., BBA-General Subjects, 2007)

o ¥ dl a a a cY o
M@Q’QWﬂﬂ’]?ﬁ]?’J”\]@ﬂUﬂ'ﬁﬁJQﬂl?]’ﬂ\‘i“ll‘ﬂ\'m"lﬁ‘m@ﬂusﬁuﬁﬁl‘ﬂﬂuqﬁ@I@1VI®®QHﬂ’]?‘W’1 DNA

sequencing #ANHNTsuanseantavsAaNiuwwillsfuluaadidantinu £, coli anaug M15

a

wudaagannsananllsiveentianouman Wawmtantingag IPTG avudndu 0.5 mM gaumnd

a

25°C flunan 18 Falus AwinLBanasag Ni-NTA affinity chromatography wazaelilsiusandag

a =

250 mM imidazole wudnldlusiiulafiiua 1@ HANLEgND4e (717 3.3.A) uavilEunnaesidsiiun

&
a0 a a

uanléAe  10-15 mg lusAuiBgnosewmad 1 ans  n1sasIsilasaiwssauyRanisae CD

1 o = [ ol % =3 o =
spectroscopy WUANAN®MUEI0 CD spectra a9alilsAiunanesiugiannadapasiuaadlilomu
wild-type (319 3.3B) wamsinnsnazdlunlainnisulasuudaslidanansznuiulassainelagson

RRMEG
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kDa 1 2 3 4 5 6 7 8 9 10
O e

B e e e -

a5 1

MRE 10 cm2dmol-
=
h
[ %]
=
[ %]
-
]
8
%]

Wavelength (nm)

717 3.3 nmadnmsiieuladlasiug 1 nasnanisnateiug

&
a

(A)  SDS-PAGE  asslilsAunaigiugnniusanosaematda  Ni-NTA  agarose  affinity

a

chromatography (B) CD spectra m@q‘iﬂ@ﬁun@mﬁuﬁ:ﬁmmﬁ (WIR9ANN Suginta et al., BBA-

q

General Subjects, 2007)

N13M9IAUAT specific hydrolyzing activity andiauladnaaugineauiue e wild-type
Tnepnisaaneuas pNP-[GIcNAc], wax colloidal chitin wurjﬂﬂiﬁumwﬁui{%\mmmL%fu W397F
A" specific activity AnndnAnaaslilsi wild-type @u W397F 1#A1 specific activity 289013
aanel pNP-[GIcNAc], gaiflu 142 winuaglAndlaiuansinefislugans colloidal chitin 189ANTLA

q1n wild-type (A1319% 3.1)
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6 1

A151970 3.1 A1 specific hydrolyzing activity 284l1lsRu wild-type wazldsAunanawus (unasiun

q

Suginta et al., BBA-General Subjects, 2007)

Specific hydrolyzing activity
Chitinase A variant
(x 10° umol pNP/min/pg) ® (pmol reducing sugars/miniug)®
Wild-type 1.84 + 0.05 (100)° 1.99 £0.018 (100)
D392N 0.61+0.09(33.4) nd?
W16BG 0.24 +£0.03 (13.0) n.d
Y1716 0.36 £ 0.00(19.5) n.d.
W275G 0.20+0.00(11.1) 0.10 £ 0.001 {5.0)
W397F 261 =008 (141.8) 2.04 £0.061 (102.5)
W570G 0.11 £0.00 (5.6) n.d.
Double mutant (W570G/W397F) 0.10 £ 0.002 (5.5) n.d.
Triple mutant (W570G/MW397TF/W2T75G) 0.01+0.001 (0.6) n.d.
Quadruple mutant
(W5T0GMW39TFW275G/Y171G) 081 0.0090.6) .
* Chitinase activity was measured using pNP-[GleNAc],. and release of pNP was detected by the colorimetric method.
® Chitinase activity was measured using colloidal chitin. and release of reducing sugars was detected by the DMAB method.
Values in brackets represent relative activity compared to that of wild-type (set as 100).
dnd. represents no detectable activity.

nan1aeaesiildann1d 3.2 Wideaginaasunsnesiluasumuaniu wao7 flua
sanisaavesduiansmiuanaian o wazlafuinfwes AnMsATsiriaresdnuatnnaile
aMnNN13@ane colloidal chitin wazlalaladinugarnsladauin 2-6 widae (NAG,-NAG,) wudnlilssiu
naneug W168G, Y1716, W570G anunsnaanelaiulifingn 18 dalue dawlilsfiu w2756
LAY W397F dnu1304anel colloidal chitin IRnaneenisasaus 2.5 widl i 18 dalus ideeas
LLﬁi1ﬂLﬂ§ﬂuLLﬂ@QgﬂLLUUﬂ’]‘E@@’]EIVLﬂauN’mﬁﬂLfllmﬁﬂ‘i_lﬁ/‘]_l wild-type  InenARNavANTILEAS NAG,

WAZHARNATEIAE NAG, AduanalugLin 3.4
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A B C

std1 2 34 56 78 123458678 1234 5678

U7 3.4 NM9AAINZINIG TLC wamen13aane colloidal chitin 69t A) wild-type B) W275G uaz C)
W397F a4 std Ae G1-G6 standard mix: 1-7 A8La71WN19LN 2, 5, 10, 15, 30, 60 WA WAZ 18

dql19 Uaz 8 Aa substrate blank (LAY Suginta et al., BBA-General Subjects, 2007)

douna TLC uaasdsllsmiumnsnldanansnaats NAG, liaeauay w275G lulilshiugi
Fenfiaane NAG, 6 NAG,+NAG, uaslusiufidanetinnna NAG, NAG, §nd wild-type Ae
W275G way W397F nsdnmnazesiaanlumstiusenisaangtiina G6 209l1lsAunaRLgaDg
Frilfieusy wild-type Wud1 W275G date NAG, Wilurinnna NAG,+NAG, (lundn daululsiu
W397F aanurinmna NAG, Wiilusananaauiasng Faus NAG,-NAG, uaziranzesnistanily
18 dalneadlanannaiiu NAG,+NAG, Fednuninstentinng NAG, m@aiﬂ?ﬁuﬂ@wﬁuﬁfﬁq
apasnslulanntusiiu wild-type aensauids (gﬂ*‘?‘i 3.5) Intfindmnandnaesnissans NAG; 183 wild-

type ABUNAIA NAG,+NAG,
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A B o

std123456 78 12 345 67 81 23 45678

317 3.5 N193LATLIINNG TLC Nuanegiluunnigaans hexaNAG fagl A) wild-type B) W275G uay
C) W397F 4247 std Aie G1-G6 standard mix; 1-7 1aanfild lunstinsaust 2, 5, 10, 15, 30, 60 W

uay 18 $alue; 8 Aa substrate blank (LUASTANT Suginta et al., BBA-General Subjects, 2007)

AngUf 2 wudnseaziily W75 Ansassiaatlusiumts AU -1 dounsaesilu w397 ay
aglutBnndugarinens +2 nanerdluisassinanduinimuanisduaeaingna NAG, Tidnun
1 o 1 a; dl o Y a 1 dl o dl v aa G dll Y o a
ag Tusunamanzannazinlfiianisdesinusenaasansisiadine I i nanna

al

NAG,+NAG, msulasuilasniinaasninezdlunnlinsaesily Trp275 uay Trp397 gouide

o

ANHNAINNTD IUNTRANS UL LS NN WA RN N AN AN lLa N ANNIN

= o d

dl =\ (- %4 (- %4 =\

3.2. ﬂ']'iﬁﬂ‘l:l"lN@m@\iﬂ'\ﬁ'ﬂ@'\ﬂwuﬁq‘Vl‘lJiLQmQ‘Llﬂ‘leLﬂF’lu

AdeAeNARNINNTeaNLULAUATIZE mutagenic primer ianInNsidasunsaaziiui
conserved NLdwnauiulaRL (chitin binding domain, ChBD) reueulzdlafiua 1@ desfiane
Ser33 waz Trp70 LFnuduuanytTanNifnaiu ChBD anaasfiane Trp231 uaz Tyr245 a1nnis

P o o a o o a N A °
WRauisuasuresnsnesilureseulsfiiivlafiuaa nuuaiBedu 9 uazaINuULAIAes
IraaFaaieanndnveseulodlafuanlilnsaaseauldfvealafug 1@ an@e S. marcescens
Wiusunuunusnsaasiluisnueililanenie  conserved  WAYRNIIAAGEENAIaE NG (surface

exposed) wodienlnsl Tnafinsnaziily Trp70 azetuengauas Trp231 avetsulugaiaiulans

AR (317 3.6)



Trp70 Ser33  Tyr245
¥ ¥

Ala Al/Trp  Trp

917 3.6 uuuaaeslassaisandfvaslafiug 1@ anuuANGEE V. carchariae NUAAIAILULNTAY

nanazilu Ser33 Trp70 Trp231 uaz Tyr245 Pusnnssnuuenluanazedlafiug  (WAasun

Pantoom et al., BMC-Biochem, 2008)

NINAABNANEIHATEINIINANEN LS ARNISAUAUAUARMIMIAENIINN chitin binding assay
wudneulainanewug W70A azduniy colloidal chitin ladeanan douaulad w2a1A dulamulsd

dl o‘d‘d :j/ a o o [ % a dl = o a :j/ a [ % dald
wnfgalaseulminansisinaiasuresnisdulefudanauiulafiuashnsliAs W231A>

S33W >WT = W231F>S33A>Y245W>W70A Tneiuazasnisauusnslilugly 3.7A uas 3.78

-

% [Free protein]

% Binding
o 8 & 8 8

WT  S33A S33W W7DA W231A W231F Y245W
Chitinase A mutants

o 10 20 30

Incubation time (min)

gﬂﬁ 3.7 mﬁummiﬂiﬁuﬂmmﬁuﬁﬁaqmiﬁuﬁ“ﬂﬂﬁu A) HATBINAIFBNITL B) n1auaealilenn
ﬂmﬂﬁuﬁ:ﬁuiﬂﬁumm’ﬂﬁmﬁﬂ colloidal chitin (closed bar) Way crystalline chitin (open bar)
foydnundde wild-type (M); S33A (A); S33W (V); W70A (@); w231A (@); w231F (L); uay
Y245W (/\) (unaaisin Pantoom et al., BMC-Biochem, 2008)

Lﬁ@ﬁnwwmﬂqmiﬂmﬂﬁuﬁf laA1 hydrolytic activity 2aaeultdfedudamsmainginng

pNP-[GIcNAc], crystalline chitin Llaz colloidal chitin fanamnalumisai 3.2 W‘i_l’j’m’]ﬁ‘ﬂmﬂﬁuﬁ:ﬁm
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g

panisilazuulasn hydrolytic activity 999 pNP duaimsniieianties uwsnudnlisAunanaiug

S33A W70A W231A uaz W231F lfAuerrinseduamsnanaeaapne colloidal chitin LAz

crystalline chitin anasatinann Waauiullsiusain douldsiunanaiug S33W uay Y245W
LA Qadjj 49{

Az A LaARIRgITL

P [ o ' . .. a Al
AN 3.2 WATBNNITNANENULABAN  hydrolytic  activity gaaeulnflafiug 1o (BUAINUN

Pantoom et al., BMC-Biochem, 2008)

Protein Specific hydrolyzing activity (Wpmol protein)®
Crystalline chitin Colloidal chitin PNP-[GlcNACc],;
Wild-type 0.59 + 0.02(100)0 129 £ 0.22 (100) 50.5 £ 113 (100)
533A n.d.c 8.5 + 0.50 (66) 58.0+ 1.08(115)
533w 1.00 + 0.08 (1 66) 15.3 £0.32(119) 54.0 £ 2.55 (107)
WWT0A n.d. 4.3+ 0.17 (33) 528+ 214 (105)
VW23 1A n.d. 6.6 + 0.26 (51) 45.2 + 2.00 (90)
W23IF n.d. 9.2+ 049(71) 54.3 £ 2.85 (108)
Y245W 1.49 + 0.09 (250} 19.6 + 0.53 (152) 53.6 £ 1.61 (108)
2 One unit of chitinase is defined as the amount of enzyme that releases | umal of [GlcNAc]; or | nmol of pNP per min at 37°C.
bValues in parentheses represent relative specific hydrolyzing activities (%).
tMNon-detectable activity.

8

NIANHIAMIAAUNAFANARSTIL chitohexamer Tl colloidal chitin Wi TisAunaeWug

o  ar

o 4 1 1 o a & < & s 1 A o o 1
el A K, seduawmmlainledinuaapiiledanasanies  uazlilinaetnafiizddnyiuen

/K, poaeulad Tuniensaduiullsiunaneiug S33A W70A W231A uay W231F

cat

K., WATA K
/K, Aaduanmansea (colloidal chitin) Hasasnin Tusaunaneiugnliien

LAl 1
A0k, wazA1 kK,

cat

k../K, Hasgane W70A Aauandlumnigai 3.3

cat’
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AN9197 3.3 HAT8IN1INANERUSAaAIAUNAAdRFIaewlmllARIUE 1B (WAIANT Pantoom et

9

al., BMC-Biochem, 2008)

Chitinase A Chitohexaose Colloidal chitin
variant
Kin(uM) k. (51) kK (sTM) K (10' mg mi) k. (s1) ke (10 571
mg ml-)
Wild-type 218 +£22.0 9 1.3 = 103 (100p 174 £0.1 1.2 0.7 (100)
533A 171 £ 20.5 26 |5 103 (115) 2.07 + 0.2 09 0.4 (57)
§33w 210+ 154 28 1.3 = 103 (100) 1.58 + 0.2 1.4 0.9 (129)
WWT0A 185 £ 22.0 25 1.3 = 103(100) 2.26 + 0.4 04 0.2 (29)
W231A 189 £+ 13.2 16 I.4 > 103(108) 1.01 + 0.2 0.6 0.6 (86)
W23IF 163 £ 103 2.4 1.5% 10%(115) .70+ 0.2 0.9 Q.5 (71)
245wV 201 £ 13.1 26 1.3 = 103 (100) |.82 + 0.2 1.7 0.9 (129)
2 Relative catalytic efficiencies (%) are shown in parentheses.

AM3AN®IAN adsorption isotherms WU31 S33W way W231A l#An139ufiv colloidal chitin

geninTilefiu wild-type dau lafluanadesiig W70A, S33A, W231F uaz Y245W A nisduniule
Rutferndn dlefuansmnAn dissociation binding constants (K,) mﬂﬂ?ﬁwélugﬂﬁl 3.8 i1 K, 189
wild-type vl 0.95 + 0.11 1M %ﬁ@mdm’w K, 2189 S33W (0.84 + 0.09 uM) uazaas W231F (0.88
+ 0.09 UM) 1antiae uAgININATEY W231A (0.26 + 0.03 M) aeiadtidAty lunmsediuan
K, 189 S33A (1.50 £ 0.11 uM) 223 W70A (2.30 + 0.25 UM) Lazaay Y245W (1.60 + 0.16 pUM) e
NNNIIANLRY wild-type ANAT K, ﬁié’mminm;ﬂmmmmmlumﬁuﬁuﬁmmeié’Lﬂu@"’]ﬁu
Fiilra W231A > S33W > W231F > Wild-type > S33A > Y245W > W70A HANNINAABTILE
ADAARBNNUKNATAY chitin binding assay LL@m’ﬁmwauwammmﬁmmﬂugﬂﬁ 3.7 uavA99d

3.3 ANATAL
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Bound enzyme (umol/g)

Free enzyme (pM)

31/7 3.8 Adsorption binding isotherms andltlsAunanaiugnialilsfiuiu colloidal chitin (closed
bar) drydnunian wild-type (H); S33A (A); S33W (' ); W70A (@); w231A (@); w231F (L);

WAy Y245W () (Wasiun Pantoom et al., BMC-Biochem, 2008)

3.3. NISANHINALNNISIARNAUURIRURLATNIUULISLIULSILASNNG

laanldazlutnasaasauldlaniug

nidedusiennlfinnefnsAvNRenduTIasdUA TR ] LULTINL substrate
binding subsites 1aaaulal Ineldinatia quantitative HPLC MS andaiauaaes Watanabe uaz §
391348 (Imai et al., 2002) Wdenalalnladinuaaeislefansduazdnduiuudnuduuuuguy
douthpnalafuanseadngusnnsalagnig feed Wnannissulamudulasiu (ChBD) Atk
P2 Xy o ¥ o H 2 @ o
wintiu Tunmesestiasidiauanalnnisdinduaestinnna pentaNAG uaz hexaNAG @awilusiouny

29t AaaNsdl uazlaiuanseg aananaluglyn 3.9
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(A)
4 [-2 to +2]
[-3 to +2]
[-4to +1]
.
(B)
(" [-2 to +2]
[-3 to +2]
[-4to +2]
\_
(C)

51 3.9 nalnnisduaasinenalalaladinuaarilafuazlafunisnoismeeulailafiua  (A)
pentaNAG hydrolysis; (B) hexaNAG hydrolysis; Waz (C) chitin hydrolysis (WA Suginta et
al., J Chem Biol, 2009)

Anglaziiudtinmng pentaNAG Az unsnduuuLEnadulfauiuLAe 1) AUN subsites

'
o

1 1 -7
-4 D9 +1; 2) AU7 subsites -3 T4 +2; Az 3) AUN subsites -2 D9 +2 (§UN 3.9A) FuENUIANA
o o A a R | e A A o o . = o
hexaNAG A& N1309uLTnaaLIFa NuuLuiuAe Ae 1) AUN subsites -4 D4 +2; 2) 4L

subsites -3 T4 +2; uaz 3) 4L7 subsites -2 19 +2 (3171 3.9B) daulpfinaraeazduliuuuinenma
danefnizicdazFunudion +2 doutlateduuetEacdueaninieinuiiom -4 wazdulamu
Aulamudsgln 3.9C
= 1 all QI v dl o 4 a dl a dgf a
nsAnEINsEeEnaIBNAUn  0°C  uddmssannLBuneHanNainnTulnamATla
quantitative HPLC ESIMS wudnlefiiuasamntesduamsm pentaNAG azgneiasiiunannases

1inAa NAG, way NAG, uazeatl hexaNAG ililu NAG, NAG, 1az NAG, TNudnsin1ssanuae
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INAlATANIAATUADIALIUNAD  ATULUUINA9ANUAY AN LAZ AN LALNNANATEUIANA 291017

UsranniilafidusrasdsasTuuasuasnanuatinanan e wuans i lunnsei 3.4

A1397 3.4 nsdszanandanuaiiiaiuannnisaanetalnledlnuaamflefinegds  quantitative

HPLC MS analysis (L1891 Suginta et al., J Chem Biol, 2009)

The B content of initial products
Substrate Enzyme
NAGI1 NAG2 NAG3 NAG4 NAGS
Wild-type - 92 (100)°* 41(42)
pentaNAG e N
(NAGS) W275G - 92 68
W397F 85 69 100 100
Wild-type - 90(100)" 67(71) 45(48)
hexaNAG
2 3 - g 2
(NAG6) W275G 90 64 32
W39TF 40 66 100 100 100
*The values in brackets are the expected values from the -2 to -2 binding mode for NAGS5 hydrolysis.
°The values in brackets are the expected values from a combination of the -3 to +2 and -2 to +2 modes for NAG6 hydrolysis.

NANINAABI LANIR 3.4 Wudlefidiusnisties pentaNAG fael wild-type chitinase 181

i 92% BNAG, uaz 41% BNAG, Tvaanadesiuilafidumiuanaaswdana (100% BNAG, uaz
42% PBNAG,) FEannnistesfiAnannissusesduamsmingld 2 o + 2 binding mode #au
iwafifusinnstias hexaNAG l6Lilu 90% BNAG,, 67% BNAG,, uaz 45% BNAG, AanARAILA
AunesNARNaTilannIsUresduammm g ldnalnuULKENIEMINe -3 to +2 binding mode
il -2 to +2 binding mode A 100% BNAG,, 71% BNAG,, Az 48% PNAG, ATNANAL (mmﬁ 3.4

AN lUILAL)

dounaraanisdaansladunudeuladlafiuadaslanudduinanalalnlaadinudanslas

'
a o

a1edi ) Haunsaws NAG-NAG, edenadedritaniddenlfnmuinouudous NAG, dmily
HARKAVANTaINItiay TasNnatGususanisdas (3 u) eulsinan NAG, lFilszunnt 3 pM
waznaugaaesdisenazld NAG, 1iun0s 13 pM daunannasedasnnne NAG, Inae bi udaesi
» E S L d vy

AR 2 UM UAZAUGAT 4 M AUNARNABUAALTY intermediate Nai g luiFunuilan (Faandn 2 pM)

dl v o 1 a o a [ % A %/ :// :// 1

nan1snaaeshifeududneulailafuasinanelaiuludneusnanpeaetimaduy o A 3
wig@uliiiaaInn99uLLIL random binding wazlnen96insae endo activity 21nmNa NAG,

nauvisunagnaseinanalnuuy feeding taennsdnsiag exo activity (317 3.10A) aAIWIRLAT
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o

cleavage ratio 28411ANA NAG, MUHNAIARARNARY 7 WELAUTEUINNRaEae FNFAUN 3 Wl iy

ISP

wadugalunmlisen 3 daluanudndndouiines NAG, setenaaiinsing o) HeAngs

=20

U

TNHANAIAE NAG,NAG, 9T 1.9 1711 NAG,:NAG, 491U 9 11 NAG,NAG, g1 5 N uas
NAG,:NAG, 647U 6 1711 (317 3.10B) T4dmsdanaad NAG fatiimia 7 8w 7 Ngaaunnanlunisin

%
=

AALUNUTULARSINN TR AN LSRNz ATulnBaUIuNT  feeding  uazuAmsDaNTTtiaaane ARy

L1l progressive hydrolysis

15 A A i L A A A
(A) o diNAG
" 144 B wilAG 5
T o A tewalAG 1
g @ pentaNAG
° 10+ i hexaNAG i
o -
o= g X
£3
o 6 L
=1
e -
2 -
"0 20 40 60 80 100 120 140 160 180
Incubation time (min)
® 3 min = 180 min
(B) 20
whd
£ 20
2151
g
Z 101
9
O 5
0
NAG2:NAG3 NAG2:NAG4 NAGZ:NAG5S NAG2:NAGEH

717 3.10 innresndnnaiiisauanlijisaaniseias chitin Inedd quantitative HPLC MS (A)

Time course of chitin hydrolysis (B) Cleavage ratios (Wa391u1 Suginta et al., J Chem Biol, 2009)

ANINARBIADNIABNITANHINATRINITNALNUTAaN1TRen e TulafuasduIdRIn  Aa

3

©

o ]

melugﬂ‘ﬁl 3.11A wudnlugsananlunisindjisensiauwst 0-150 Wi wudidmanisaane B-
anomer 2eeduAATYaiuANANIaINEATINIsaaNE acanomer ReiudnsITiuidLAmT Azl
fudnasaevedlnllaafivaredusfediaueanuiuen substrate binding subsites uazog/lu
ansaraelulasegt O - vise O -anomer ag/luiBNNuanns (48% P UAY 52% o) HANIINAADY
ARAARBINLINNTALURIELAAIN hexaNAG UL -3 to +2 WAT +2 to +2 binding modes (gﬂ‘ﬁ' 3.9B)
Fevnnanlasunspesitufidanadiinafaessne Trp275 1w Gly uaz Trp397 1y Phe wuan

TsAunaneiugviaansha W275G Uy W397F  dmanuansnsnlunisldaslumesvasduamam
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Qi 1 A Y o v 1 dl = o o
wasulinatamalddnanisaasa p-anomer 1HANIN a-anomer nnilaaLiLaRINNITAaIET
TsAumsimn (317 3.11B,C) nanazdilu Trp275 HAMNANATYALNNSAUALEIAIA GICNAC AWML
elagl (cleavage site, -1 to +1) daunsaaziily Trp397 UAudAtyAanInaanauTada sy
%/ % aa o =S v a o o %
wmasulanezfadhe +2NAG annsAnlassaismeveulnilafiua 1@ narasiugiutimng
pentaNAG Waz hexaNAG (Songsiriritthigul et al., 2008) WLINN13ALALUIANANLFN LA AT
saausslalasiaunazuslalnsiidnduvan nralasuatinvesnsaesiiy Trp275 Wunsnasiiy
Gly mMlduunansznusausslalasliininszyimauimanmiumds -1 uaz +1 denaldilininlaau

= o = dl ° ' o v Aa Y & v
nniaandureserlsdlneinnaasuanurisesgieduianmilneinuueusaad didndes a1n
ANINN 3.4 AzIUIINIIAAEUIRNA hexaNAG arliu@nuaniily NAG, NAG, uaz NAG,
= a 1 =1 c Qi v dl a 1 % = Y o dl a ]
wilaumpnusilaiusans B content Nlddagulilannipnnansinasuimatn adnAuNLTNLEN

g

wasull  wananildsmiunanaiug  wersG  ldipannsnzieduamm  (substrate
specificity) Y981852A8 pentaNAG hexaNAG Kaz colloidal chitin anaddszanm 5 win laeiinns
wanuAranTaulunngdy (affinity of binding, K,) Aeduainsm antea weAAluNIIaaTe

(catalytic rate, k) anasatinsunilamauiuAnliainilsfussiia (19199 3.5)

100
75

(A)

25

100
75

(B)

100

Relative abundance

(C)

0
5 25 45 65 85 105 125 145
Substrate reduction time

{min}

1 %

7171 3.11 Eninrendnnafifisauanyjisaaniseias chitin Ineds quantitative HPLC MS (A)

Time course of chitin hydrolysis (B) Cleavage ratios (WUAIANN Suginta et al., J Chem Biol, 2009)



23

f
= a

daun1lasunsaezily Trp397 i Phe a1amldinnuanssnusausslalasindniivindy
QOJ v aa e ¥ A o 1 [ 1 a g M v 1 o 1
tmasulanesfadiinlianuaunsalunaidenduananduiuinsne sl uilalfeg Tudum

daeuieuiy Trp275 maiunnndasunseesiiuacliinanssnuiudnsnisees nasuw9nnT

e o

nanawusnAant liianatinanalalnladlnuaannflesasiunIniIesulane uaIsag oL aza1ad Uiy

AaumsdunUUEaveunnauin itananiusynalaianaesiinans uesnge aynuiy
Auviistiaalfunaunafay Iiuannalunsdegainuasalddanus  NAG-NAG, saugnclu
AN 3.4 wazinliArasinisaaunadanfilasulildalaglihiiud , a99n1saanaiinig

pentaNAG 1as hexaNAG {1 8 waz 60 WINANNAIAL (113799 3.5)

AT 3.5 AlRaunaransuadniaatuduaminlalalaalniaanglasias lnAuaaaauladle

'8 1

Adnanniazeultdlnfiudananewus (Wa9ANA Suginta et al., J Chem Biol, 2009)

q

pentaNAG hexaNAG colleidal chitin
Chitinase A Ko oy Koyl K Km Koy Kol Ky Km \ Kooy KogtfKm
(uM) s ) (s M) (M) s ) (s M) (mg'ml ) (s) (s_mgml )
Wild-type 380 £49(1) 0.21(1) 5.6 x 107 (1) 174 £23 (1) 019 (1) 14x10% (1) 12£14(1) 0.10(1) 88 x 10° (1)
W275G 315+ 110(0.8) | 0.04 (0.2) 13%10%(D2) 238+ 17 (14) | 0.06 (03) 23x10%(21) |25+37(21) |002(02) 67x10%(01)
W39TF 476+ 11(1.3) | 211 (10) 44x 10%(8) 460 £53 (26) | 3.0 (16) 65 x 10 (59) 19+ 0.1(1.6) |0.03(0.3) 14 x107%(0.2)

AMNENTNA 311 AazwindnNInaeiuguesnInasiily - Trp275  way  Trp397  linasiaAn
QUNAAARFIINNT8ae IR UAN9aNANRauNaANgnF1aanisdans lalnled inuaaansles

dll [ % 9;/ 1 A [ % a ¥ o 2 aa '8
Wasannnalnnisduresduaimmiagesldmieuin  daureslainazidndulnelaiadiznadas

dll 9 2 o a o 1 a = o/

wasudnesulansrealamudulaiulaen1sduszrineane e laRuinawasiy surface-
exposed residues Liu Tyr31, Trp70, Trp231 waz Tyr245 uaz Adtiunsaaslludnulanedneg wiu
Trp397 waz Trp275 azimEing lunnsdosmeansaedtinmnalidng substrate binding subsites a1n
FNUUBUTANE (-4) NIEIPNUTAT (+2) Aatiunaasunsaesilunmwmle -1, +1, +2 n1ldan
ANANNTR NN TR UALANaduLaneTAaTuasyin el processivity AedudinIniiesad

Tadullnguilaenadesiuuanisaaunaranizesnisaanslarudoalidsiunaneiug w2756 uwaz

W397F TR0 K 1Wa #aUAn K, AAANBENNNIN
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UNN 4
ﬂﬁ;ﬂﬂﬂﬂ'\ﬁﬂ ﬂ@’ﬂ\'il,la@$°f|}ﬂ LAUBDLLUS

4.1. 43UNANNTNARDY

nuRaailinnisadslesiuanansiuglinanisnlasunsae i usumounusnuauiy

Fuamanuaznsnaziluniireveuladlneninnisasunsaezlle Trp70 Trp168 Tyr171 Trp231
Tyr245 Trp275 Trp397 waz Trp570 IpamARA  site-directed mutagenesis N1INAZALUIAN
specific hydrolyzing activity 1890134818 pNP-[GICNAC], WAz colloidal chitin wlFenieniiy
TisRiu wild-type wudnTlsAunansiugnnsneziiusaunaudanuainnsntas pNP-glycoside Was
colloidal chitin lataenanlusiiu wild-type wulnsinaiewug w3o7r Wlusameanlian specific
activity 189n138i 28 AUAMINTIGRIAININAIN wild-type NITATIRFLNARNKNANAATUANNNTAANE
lafunazlalnladinuannnslassaus 2-6 wael (NAG,-NAG,) wudnlaiiuananawiug W275G uas
w397F anlasuilasgiuuunisaanatiinnalataleainuaanislaslilaingduuumeseulssd wild-
type DENNAWTY nan1saassagillidansnasiilu Trp275 waz Trp397 uUnazdmNANATYsanIs
A o %’ a & ! [ a dl |alI a a

wanduaasealalnladinuanmiiled  dounarasnisnanaiusrasnsnerd e Rz
TisAiu wuan Trp70 deagitlansmubuaaslamudulafudunindrAtysianisduuaznisaansle
a ] a dl 1 Y o = 1 a 1 1 ]

Auaneenn dounsaeziiu Trp231 was Tyr245 avetfindiudanaiiuasianisaaalafivuslaifiuase
nmsaunulafuaieenn  waznimesiluwieiue ldiuniandrAnsenisduuazniraaislalaledin

6 ?1// = o/ [ %4 6 o a e o a

wsapslafanadu o nsAnmdnsniznisdureseulsdivlalnledinusanslsdineuivlafuing
wAtlA quantitative HPLC MS WUANALILARAIN NAG, Uay NAG, TaLfNasALiLUTn s anauuedL
2 D9 +2 doulARuaneenENAUALTNLLLGNIAZILIL progressive WANARKALNANA NAG, NN
nnndnthmaanaduan o wansdteulsdaanslaRuanueduuy progressive ANN1sRiATzlAg
HPLC MS nlinsudneulasd wild-type laidinnsimenldduaimmasueulainanawug W397F

uaz W275G 1dandans B AUdinsmunnngn o duaimm

4.2, IRLAUBLUL

(R
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AMANUIN N

NISLATUNDIUNSTLARLLTD FITALANEY ASAURLATN

1.1. LB Medium (Luria-Bacterial Medium)
Per litre:
To 950 ml of deionised H,O add:
bacto-tryptone 109
bacto-yeast extract 5 g
NaCl 109
Shake until the solutes have dissolved. Adjust the pH to 7.0 with 5 N NaOH (0.2 ml).
Adjust the volume of the solution to 1 litre with deionised H,O. Sterilise by autoclaving for 20 min

at 15lb/sq. in. on liquid cycle.

1.2. Preparation of colloidal chitin

Chitin powder from crab shells (5 g) was added slowly into 60 ml of concentrated HCI
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). Colloidal chitin was stored at 4 °C until further

applications.

1.3. Preparation of Bradford’s solution
The dye reagent is prepared by dissolving 0.01% Coommassie blue G-250 in a mixture

of 85% (v/v) phosphoric acid, 95% (v/v) ethanol, and water in a ratio of 10:5:85 by vol.

The protein concentration was determined by Micro-assay method

1. Pipet 20 pl samples containing between 1 and 10 pg into 1.5-mL polyethylene
microfuge tubes. For the calibration curve, pipet triplicate volumes of 0-20 ug/mL

BSA standard solution into microfuge tubes.

2. Add 1 mL of protein reagent to each tube and mix gently, but thoroughly.
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3. Measure the absorbance of each sample between 2 and 60 min after

addition of the protein reagent.

1.4. SDS-PAGE

- Solutions for preparing 12% resolving SDS-polyacrylamide gel

Component volume (ml)
Solution component
5 mi 10 ml 20 ml
H,O 1.6 3.3 6.6
30% (w/v) acrylamide mix 2.0 4.0 8.0
1.5 M Tris (pH 8.8) 1.25 2.5 5.0
10% SDS 0.05 0.1 0.2
10% ammonium persulfate 0.05 0.1 0.2
(freshly prepared)
TEMED 2 ul 4l 6

- Solutions for preparing 5% stacking SDS-polyacrylamide gel

Component volume
Solution component (ml)

2ml 5 ml

H,O 1.4 3.4

30% (w/v) acrylamide mix 0.33 0.83
1.0 M Tris (pH 6.8) 0.25 0.63
10% SDS 0.02 0.05

10% ammonium persulfate 0.02 0.05

(freshly prepared)
TEMED 2 ul 54
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- Buffers for SDS-PAGE
SDS-gel loading buffer (3 x stock)
150 mM Tris.Cl (pH6.8)
300 mM dithiothreitol
6% SDS (electrophoresis grade)
0.3 % bromophenol blue
30% glycerol
- Tris-Glycine electrophoresis buffer (5 x stock)
250 mM Tris.Cl (pH 8.3)
1.25 M glycine (electrophoresis grade) (pH 8.3)
0.5 % SDS
- Staining solution with Coomassie Brilliant Blue for Protein
Dissolve 0.25 g of Coomassie Brilliant Blue R250 in 90 ml of methnol:H,O (1:1v/v)
and 10 ml of glacial acetic acid. Filter the solution through a Whatman No. 1 filter to
remove any particulate matter.
- Destaining Solution for Coommassie Stain
30% methanol
10% acetic acid

dH,O is added to bring volume to 100 ml.
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S -

10.

30
Preparation of competent cells
Streak E. coli host cells on an LB plate+100 pg/ml Amp)
Allow cells to grow at 37°C overnight
Place one colony in 10 mL LB media (+antibiotic selection if necessary), grow overnight
at37°C
Transfer 5 mL overnight DH5a culture into 500 mL LB media in 2-L flask
Allow cell to grow at 37°C (250 rpm), until OD,,= 0.6 (~2-3 hours)
Transfer cells to 2 centrifuge bottles (250 mL), and place cells on ice for 20 mins
Centrifuge cells in Sorval GSA rotor at 4°C for 10 mins at 3,000 g (2500 rpm). Cells must

remain cold for the rest of the procedure

Pour off media and resuspend cells in 30 mL of cold 0.1 M CaCl,. Transfer the
suspended cells into 50 mL polypropylene falcon tubes, and incubate on ice for 30 mins
Centrifuge cells using rotor at 4 °C for 10 mins at 3,000 g

Pour supernatant and re-suspend cells (by pipetting) in 8 mL cold 0.1M CaCl, containing
15% glycerol. Transfer 100 uL into (1.5 mL) Eppendorff tubes placed on ice. Freeze the
cells in liquid nitrogen. Cells stored at -80°C can be used for transformation for up to ~6

months.
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AMARNUIN A

LUUNNAENA pQEBO expression vector

pQRE-£0 Vector

Positions of elements in bases
Yecdtor size (bp)

Start of numbenng at Xhol (CTCGAG)

TS promoter/lac operator element

T5 transcnption start
éxHis-tag coding sequence

Multiple cloning site

Lambda f, transcnphonal termination region
rrnB T1 franscnphonal ferminghon region
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CURRICULUM VITAE

Wipa Suginta

School of Biochemistry, Institute of Science,

Suranaree University of Technology,

Nakhon Ratchasima, 30000 Thailand

Tel: +66 44 22 4313; E-mail wipa@sut.ac.th

Ph.D. (Biochemistry), University of Edinburgh, UK

M.Sc. (Biochemistry), Mahidol University, Bangkok, Thailand

B.Sc. (Biochemistry), Chulalongkorn University, Bangkok, Thailand

Marital status married with one child

Current Position  Associate Professor in Biochemistry

Fellowships/Awards (2000 - present)

2008-2010

2006

2005
2004

2003

1999-2000

Alexander von Humboldt Fellowship for Experienced Researchers from
Alexander von Humboldt Foundation, Germany

Suranaree University of Technology Award for “Outstanding Academic
Performance in Science”

For Women in Science Fellowship from L’OREAL (Thailand)/UNESCO.
Biochemical Society General Travel Grant for a study visit to the Max-Planck
Institute for Molecular Physiology, Dortmund, Germany.

DAAD Fellowship for a Study Visit to the Max-Planck Institute for Molecular
Physiology, Dortmund, Germany.

Wellcome Trust fellowship for Postdoctoral research study in Membrane
Biology Group, The University of Edinburgh, United Kingdom.

Research Interest

1. Structure and function of bacterial porins

2. Structure and function of chitinases and chitobiases from marine bacteria to humans

Publications

Research Articles

1. Pantoom S, Vetter I, Prinz H & Suginta W* (2009) Structural analysis of Vibrio harveyi
chitinase A complexed with novel chitinase inhibitors: Implications for drug development

against allergic asthma. In preparation for Nat. Struct. Mol. Biol.
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11.
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Suginta W*, Chuenark D, Masuhara M & Fukamizo T (2009) Cloning,
expression, and functional characterization of non-homologous N-acetylglucosaminidases

from Vibrio harveyi. In preparation for FEBS J.

Sritho N & Suginta W* (2009) The effects of the active site residues Asp313 and Tyr435
on the binding and catalytic activities of Vibrio harveyi chitinase A. Submitted to J.

Biochem. (Tokyo).

Schulte A, Ruamchan S, Khunkaewla P & Suginta W* (2009) The outer membrane
protein VhOmp from Vibrio harveyi: The pore-forming properties in black lipid
membranes. J. Membr. Biol. (Accepted) (JIF2008 = 2.844).

Suginta W*, Pantoom S & Prinz H (2009) Substrate binding modes and anomer
selectivity of chitinase A from Vibrio harveyi. J. Chem. Biol. (online available May 28",
2009).

Songsiriritthigul C, Pantoom S, Aguda AH, Rohinson RC & Suginta W* (2008) Crystal
structures of Vibrio harveyi chitinase A complexed with chitooligosaccharides:
Implications for the catalytic mechanism. J. Struct. Biol. 162, 491-499. (JIF2008 = 4.059)

Pantoom S, Songsiriritthigul C & Suginta W* (2008) The effects of the surface-exposed
residues on the binding and hydrolytic activities of Vibrio carchariae chitinase A. BMC-
Biochemistry, 9:2. (unofficial JIF2007 = 2.34)

Suginta W*, Songsiriritthigul C, Kobdaj A, Opassiri R & Svasti J (2007) Mutations of
Trp275 and Trp397 altered the binding selectivity of Vibrio carchariae chitinase A. BBA
- General Subjects 1770, 1151-1160. (JIF2008 = 2.713)

Suginta W* (2007) Identification of chitin binding proteins and characterization of two
chitinase isoforms from Vibrio alginolyticus 283. Enzyme Microb.Tech. 41, 212-220.
(JIF2008 =2.375)

Songsiriritthigul C, Yuvaniyama J, Robinson RC, Vongsuwan A, Prinz H & Suginta W*
(2005) Expression, purification, crystallization and preliminary crystallographic analysis
of chitinase A from Vibrio carchariae. Acta Cryst. Section F. 61, 895-898. (JIF2007 =
0.645)

Suginta W*, Vongsuwan A, Songsiriritthigul C, Svasti J & Prinz H (2005) Enzymatic
properties of wild-type and active site mutants of chitinase A from Vibrio carchariae, as
revealed by HPLC-MS. FEBS J. 272, 3376-3386. (JIF2008 = 3.139)
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20.
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Siritapetawee J, Prinz H, Krittanai C & Suginta W*  (2004) Expression,
refolding of Omp38 from Burkholderia pseudomallei and B. thailandensis, and its
function as a diffusion porin. Biochem. J. 384, 609-617. (JIF2008 = 4.317)

Suginta W*, Vongsuwan A, Songsiriritthigul C, Prinz H, Estibeiro P, Duncan RR, Svasti
J & Fothergill-Gilmore LA (2004) An endochitinase A from Vibrio carchariae: gene
isolation, modelled structure topology, cloning and functional expression. Arch. Biochem.
Biophys. 424, 171-180. (JIF2008 = 2.626)

Siritapetawee J, Prinz H, Samosornsuk W, Ashley RH & Suginta W* (2004) Functional
reconstitution, gene isolation and topology modelling of porins from Burkholderia
pseudomallei and B. thailandensis. Biochem. J. 377, 579-587. (JIF2008 = 4.317)

Suginta W, Karoulias N, Aitkin A & Ashley RH (2001) Brain dynamin-1 interacts
directly with the chloride intracellular channel protein CLIC4 in a complex containing
actin and 14-3-3 proteins. Biochem. J. 359, 55-64. . (JIF2007 = 4.317)

Suginta W, Robertson PAW, Austin B, Fry SC & Fothergill-Gilmore LA (2000)
Chitinases from Vibrio: activity screening and purification of chi A from Vibrio
carchariae. J. Appl. Microbiol. 89, 76-84. (JIF2008 = 2.028)

Svasti J, Srisomsap C, Surarit R, Benjavongkulchai E, Suginta W, Khunyoshyeng S,
Champattanachai V, Nilwarangkoon S & Rungvirayudx S (1996) Potential Applications
of Plant Glycohydrolases for Oligosaccharide Synthesis. In Protein Structure-Function
Relationship (Zaidi, Z.H. and Smith, D.L., eds.), Plenum Press. pp.249-257.

Surarit R, Svasti MR J, Srisomsap C, Suginta W, Khunyoshyeng S, Nilwarangkoon S,
Harnsakul P & Benjavongkulchai E (1995) Possible Use of Glycosidase Enzymes from
Thai Plant Seeds for Oligosaccharide Synthesis. In Biopolymers and Bioproducts:
structure, function and applications (Svasti, J. et al., eds.), Samakkhisan Public Co. Ltd.,
Bangkok, 251-255.

Suginta W & Svasti MRJ (1995) Purification and Properties of B-Galactosidase from

Hibiscus sabdariffa L. var. altissima. ScienceAsia 21, 183-186.

Suginta W & Svasti J (1995) Beta-Galactosidase from Thai Jute: Purification and
Characterization. In Biopolymers and Bioproducts: Structure, Function and Applications
(Svasti, J. et al., eds.), Samakkhisan Public Co. Ltd., Bangkok, 256-260.

Surarit R, Svasti MRJ, Srisomsap C, Suginta W, Khunyoshyeng S, Nilwarangkoon S,
Harnsakul P & Benjavongkulchai E (1995) Screening of Glycohydrolase Enzymes in
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Thai Plant Seeds for Potential Use in Oligosaccharide Synthesis. ScienceAsia

21, 293-303.

Presentations at Scientific Meetings (2000-present)

1.

Sritho N & Suginta W. Mutational analysis of the active-site residues Aspartate313 and
Tyr435 of Chitinase A from a marine bacterium Vibrio harveyi. 2™ SUT Graduate
Conference 2009, Suranaree University of Technology, Nakhon Ratchasima, January 21°-
22" 2009. AG-P-13, Poster presentation.

Ruamchan S, Schulte A & Suginta W. lon channel activity of Burkholderia pseudomallei
and thailandensis porins in black lipid membranes. 3 Annual Symposium of the Protein
Society of Thailand “Frontiers in Protein Research”, Chulabhorn Research Institute
Conference Center, Bangkok, August 28M-29™ 2008. P53, Poster presentation.

Chuenark D, Prinz & Suginta W. Cloning, expression, and characterization of two zincin-
like fold containing chitobiases from Vibrio harveyi. 3 Annual Symposium of the Protein
Society of Thailand “Frontiers in Protein Research”, Chulabhorn Research Institute
Conference Center, Bangkok, August 28M-29™ 2008. P73, Poster presentation.

Sritho N, Songsiriritthigul C & Suginta W. Mutational analysis of the reducing-end
binding residues of chitinase A from Vibrio harveyi. 3 Annual Symposium of the
Protein Society of Thailand “Frontiers in Protein Research”, Chulabhorn Research
Institute Conference Center, Bangkok, August 28"-29", 2008. P50, Poster presentation.
Pantoom S, Prinz H & Suginta W. Identification of novel inhibitors of chitinase A from
Vibrio harveyi using a hig-throughput screening approach. 3 Annual Symposium of the
Protein Society of Thailand “Frontiers in Protein Research”, Chulabhorn Research
Institute Conference Center, Bangkok, August 28"-29™ 2008. P48, Poster presentation.
Pantoom S, Songsiriritthigul C & Suginta W. Crystallization of wild-type chitnase A and
mutants (W275G and W397F) from Vibrio harveyi in complex with potential inhibitors.
3" Annual Symposium of the Protein Society of Thailand “Frontiers in Protein Research”,
Chulabhorn Research Institute Conference Center, Bangkok, August 28™-29", 2008. P46,
Poster presentation.

Suginta W & Prinz H. Substrate binding preference and anomer selectivity of Vibrio
carchariae chitinase A as revealed by HPLC-MS. 2" Annual Symposium of the Protein
Society of Thailand “Odysseys in Protein Research”, Chulabhorn Reserch Institute
Conference Center, Bangkok, September 20™-21%, 2007. P14, Invited oral presentation.
Suginta W. ldentification of chitin binding proteins and characterization of two chitinase
isoforms from Vibrio alginolyticus 283. 2" Annual Symposium of the Protein Society of
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12.

13.

14.

15.

16.
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Thailand “Odysseys in Protein Research”, Chulabhorn Reserch Institute Conference

Center, Bangkok, September 20™-21%, 2007. P47. Poster presentation.

Songsiriritthigul C, Kobdaj A & Suginta W. The active site residues Trp275 and Trp397
are important for the binding selectivity of chitinase A to soluble substrates. 2" Annual
Symposium of the Protein Society of Thailand “Odysseys in Protein Research”,
Chulabhorn Reserch Institute Conference Center, Bangkok, September 20™-21%, 2007.
P53. Poster presentation.

Pantoom S, Songsiriritthigul C & Suginta W. The influence of the surface-exposed
residues on the binding and hydrolytic activities of Vibrio carchariae chitinase A. 2"
Annual Symposium of the Protein Society of Thailand “Odysseys in Protein Research”,
Chulabhorn Reserch Institute Conference Center, Bangkok, September 20"-21%, 2007.
P27. Poster presentation.

Pantoom S, Songsiriritthigul C & Suginta W. The effect of the N-terminal residues on the
enzymatic properties of Vibrio carchariae chitinase A. 1* Annual Symposium of the
Protein Society of Thailand “Challenges in Protein Research in Thailand”, Chulabhorn
Reserch Institute Conference Center, Bangkok, October 24-25" 2006. P61. Poster
presentation.

Songsiriritthigul C, Aguda A, Robinson RC & Suginta W. Structural analysis of Vibrio
carchariae chitinase A reveals conformational changes during substrate hydrolysis. 1%
Annual Symposium of the Protein Society of Thailand “Challenges in Protein Research in
Thailand”, Chulabhorn Reserch Institute Conference Center, Bangkok, October 24-25"
2006. P19. Oral presentation.

Songsiriritthigul C, Aguda A, Robinson RC & Suginta W. Structure of chitinase A from
Vibrio carchariae. 2" Protein Crystallization Workshop. Synchrotron Research Center,
Nakhon Ratchasima, 20 — 23 July 2006. Invited oral presentation by SC.

Suginta W. On the structure and function of bacterial porins and chitinases. A
Departmental Special Seminar, Department of Life Sciences, Faculty of Sciences and
Agriculture, The University of the West Indies, Trinidad and Tobago, May 15", 2006.
Invited oral presentation.

Songsiriritthigul C, Vongsuwan A, Krittanai C & Suginta W A study of substrate
specificity of chitinases A from Vibrio carchariae. 31st Congress on Science and
Technology of Thailand at Suranaree University of Technology, Nakhon Ratchasima, 18 —
20 October 2005. P327. Oral presentation.

Songsiriritthigul C, Yuvaniyama J, Robinson RC, Vongsuwan A & Suginta W

Expression, purification, crystallization, and preliminary crystallographic analysis of
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23.

24.

25.
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chitinases A from Vibrio carchariae. 31st Congress on Science and Technology of

Thailand at Suranaree University of Technology, Nakhon Ratchasima, 18 — 20 October
2005. P335. Poster presentation.

Songsiriritthigul C, Vongsuwan A, Krittanai C & Suginta W Active-site mutation alters
substrate specificity of chitinase A from Vibrio carchariae. 2" Protein Symposium
Network, Chulabhorn Research Institute, Bangkok, Thailand, September 23™-24™ 2005.
Invited oral presentation.

Siritapetawee J, Prinz H, Krittanai C, Ashley RH & Suginta W Porin from Burkholderia
pseudomallei and B. thailandensis. In 30" FEBS Congress & 9" IUBMB Meeting,
Budapest, Hungary, July2"-7" 2005. FEBS J. Vol. 272, Supp. 1, P389. Poster
presentation.

Songsiriritthigul C, Robinson RC, Yuvaniyama J & Suginta W Expression, purification,
and preliminarily structural analysis of chitinase A from Vibrio carchariae. The 15"
Annual Meeting of the Thai Society for Biotechnology. February, 3"-6", 2004. P164.
Poster presentation.

Siritapetawee J & Suginta W Expression and refolding of Omp38 from Burkholderia
pseudomallei and Burkholderia thailandensis, and their function as a non-specific
channel. The 15" Annual Meeting of the Thai Society for Biotechnology. February, 3"-
6™ 2004. P5. Poster presentation.

Suginta W, Svasti J & Prinzs H Enzymatic properties of a family 18 chitinase a from
Vibrio carchariae, as revealed by HPLC/ESI mass spectrometry, Joint Senior Research
Scholar Meeting: Protein Structure and Thalassemia Research Fund, Royal River Hotel,
Bangkok, August 22"-23" 2003, Invited oral presentation.

Siritapetawee J, Ashley RH, Prinz H, Samosornsuk W & Suginta W Identification of
Burkholderia porins using MALDI-TOF and nanoelctrospray MS. 1% Protein Symposium
Network, Mahidol, Thailand, August 29"-30", 2002. Invited oral Presentation.

Suginta W C-terminal protein processing study of Vibrio carchariae chitinase, using
MALDI-TOF and nanoelectrospray MS, 1% Protein Symposium Network, Mahidol,
Thailand, August 29th-30™, 2002. Oral presentation.

Sun Q, McDonald A, Suginta W & Ashley RH (2001) Localisation of a CLIC (Chloride
Intracellular Channel) protein fused to green fluorescent protein. Biochem. Soc. Trans.
Al12. Poster Presentation.

Suginta W & Ashley RH (2000) The chloride intracellular channel protein p64H1
(CLIC4) associates in vitro with brain dynamin, actin and 14-3-3 proteins. Molecular

Biophysics of Cell Membranes (FASEB conference), P57. Poster presentation.
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26. Suginta W, Estibeiro P, Rigden DJ & Fothergill-Gilmore LA (2000) Chitinase

A from a marine bacterium, Vibrio carchariae, Gene isolation, Nucleotide sequence, and

homology modelling of 3D-structure. Biophy. J. P417A. Poster presentation.

Presentations at Scientific Meetings (Years 2000-present)

27.

28.

29.

30.

31.

32.

33.

Sritho N & Suginta W. Mutational analysis of the active-site residues Aspartate313 and
Tyr435 of Chitinase A from a marine bacterium Vibrio harveyi. 2" SUT Graduate Conference
2009, Suranaree University of Technology, Nakhon Ratchasima, January 2151—22nd, 2009. AG-
P-13, Poster presentation.

Ruamchan S, Schulte A & Suginta W. lon channel activity of Burkholderia pseudomallei and
thailandensis porins in black lipid membranes. 3 Annual Symposium of the Protein Society
of Thailand “Frontiers in Protein Research”, Chulabhorn Research Institute Conference
Center, Bangkok, August 28"-29", 2008. P53, Poster presentation.

Chuenark D, Prinz & Suginta W. Cloning, expression, and characterization of two zincin-like
fold containing chitobiases from Vibrio harveyi. 3" Annual Symposium of the Protein Society
of Thailand “Frontiers in Protein Research”, Chulabhorn Research Institute Conference
Center, Bangkok, August 28"-29", 2008. P73, Poster presentation.

Sritho N, Songsiriritthigul C & Suginta W. Mutational analysis of the reducing-end binding
residues of chitinase A from Vibrio harveyi. 3" Annual Symposium of the Protein Society of
Thailand “Frontiers in Protein Research”, Chulabhorn Research Institute Conference Center,
Bangkok, August 28"-29", 2008. P50, Poster presentation.

Pantoom S, Prinz H & Suginta W. Identification of novel inhibitors of chitinase A from Vibrio
harveyi using a hig-throughput screening approach. 3“ Annual Symposium of the Protein
Society of Thailand “Frontiers in Protein Research”, Chulabhorn Research Institute
Conference Center, Bangkok, August 28”—29”1, 2008. P48, Poster presentation.

Pantoom S, Songsiriritthigul C & Suginta W. Crystallization of wild-type chitnase A and
mutants (W275G and W397F) from Vibrio harveyi in complex with potential inhibitors. 3"
Annual Symposium of the Protein Society of Thailand “Frontiers in Protein Research”,
Chulabhorn Research Institute Conference Center, Bangkok, August 28"-29", 2008. P48,
Poster presentation.

Suginta W & Prinz H. Substrate binding preference and anomer selectivity of Vibrio

carchariae chitinase A as revealed by HPLC-MS. 2" Annual Symposium of the Protein
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36.

37.
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Society of Thailand “Odysseys in Protein Research”, Chulabhorn Reserch Institute
Conference Center, Bangkok, September 20th—21St, 2007. P14, Invited oral presentation.
Suginta W. Identification of chitin binding proteins and characterization of two chitinase
isoforms from Vibrio alginolyticus 283. 2" Annual Symposium of the Protein Society of
Thailand “Odysseys in Protein Research”, Chulabhorn Reserch Institute Conference Center,
Bangkok, September 20m—215t, 2007. P47. Poster presentation.
Songsiriritthigul C, Kobdaj A & Suginta W. The active site residues Trp275 and Trp397 are
important for the binding selectivity of chitinase A to soluble substrates. 2" Annual
Symposium of the Protein Society of Thailand “Odysseys in Protein Research”, Chulabhorn
Reserch Institute Conference Center, Bangkok, September 20"-21%, 2007. P53. Poster
presentation.
Pantoom S, Songsiriritthigul C & Suginta W. The influence of the surface-exposed residues
on the binding and hydrolytic activities of Vibrio carchariae chitinase A. 2" Annual
Symposium of the Protein Society of Thailand “Odysseys in Protein Research”, Chulabhorn
Reserch Institute Conference Center, Bangkok, September 20"-21%, 2007. P27. Poster
presentation.
Pantoom S, Songsiriritthigul C & Suginta W. The effect of the N-terminal residues on the
enzymatic properties of Vibrio carchariae chitinase A. 1* Annual Symposium of the Protein
Society of Thailand “Challenges in Protein Research in Thailand”, Chulabhorn Reserch
Institute Conference Center, Bangkok, October 24-25", 2006. P61. Poster presentation.
Songsiriritthigul C, Aguda A, Robinson RC & Suginta W. Structural analysis of Vibrio
carchariae chitinase A reveals conformational changes during substrate hydrolysis. 1%
Annual Symposium of the Protein Society of Thailand “Challenges in Protein Research in
Thailand”, Chulabhomn Reserch Institute Conference Center, Bangkok, October 24-25",
2006. P19. Oral presentation.
Songsiriritthigul C, Aguda A, Robinson RC & Suginta W. Structure of chitinase A from Vibrio
carchariae. 2" Protein Crystallization Workshop. Synchrotron Research Center, Nakhon
Ratchasima, 20 — 23 July 2006. Invited oral presentation by SC.
Suginta W. On the structure and function of bacterial porins and chitinases. A Departmental
Special Seminar, Department of Life Sciences, Faculty of Sciences and Agriculture, The

University of the West Indies, Trinidad and Tobago, May 15", 2006. Invited oral presentation.
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Songsiriritthigul C, Vongsuwan A, Krittanai C & Suginta W A study of substrate
specificity of chitinases A from Vibrio carchariae. 31st Congress on Science and Technology
of Thailand at Suranaree University of Technology, Nakhon Ratchasima, 18 — 20 October
2005. P327. Oral presentation.
Songsiriritthigul C, Yuvaniyama J, Robinson RC, Vongsuwan A & Suginta W Expression,
purification, crystallization, and preliminary crystallographic analysis of chitinases A from
Vibrio carchariae. 31st Congress on Science and Technology of Thailand at Suranaree
University of Technology, Nakhon Ratchasima, 18 — 20 October 2005. P335. Poster
presentation.
Songsiriritthigul C, Vongsuwan A, Krittanai C & Suginta W Active-site mutation alters
substrate specificity of chitinase A from Vibrio carchariae. 2" Protein Symposium Network,
Chulabhorn Research Institute, Bangkok, Thailand, September 23"-24" 2005. Invited oral
presentation.
Siritapetawee J, Prinz H, Krittanai C, Ashley RH & Suginta W Porin from Burkholderia
pseudomallei and B. thailandensis. In 30" FEBS Congress & 9" lUBMB Meeting, Budapest,
Hungary, July2™-7", 2005. FEBS J. Vol. 272, Supp. 1, P389. Poster presentation.
Songsiriritthigul C, Robinson RC, Yuvaniyama J & Suginta W Expression, purification, and
preliminarily structural analysis of chitinase A from Vibrio carchariae. The 15" Annual
Meeting of the Thai Society for Biotechnology. February, 3“-6", 2004. P164. Poster
presentation.
Siritapetawee J & Suginta W Expression and refolding of Omp38 from Burkholderia
pseudomallei and Burkholderia thailandensis, and their function as a non-specific channel.
The 15" Annual Meeting of the Thai Society for Biotechnology. February, 3rd—6m, 2004. P5.
Poster presentation.
Suginta W, Svasti J & Prinzs H Enzymatic properties of a family 18 chitinase a from Vibrio
carchariae, as revealed by HPLC/ESI mass spectrometry, Joint Senior Research Scholar
Meeting: Protein Structure and Thalassemia Research Fund, Royal River Hotel, Bangkok,
August 22"-23" 2003, Invited oral presentation.
Siritapetawee J, Ashley RH, Prinz H, Samosornsuk W & Suginta W Identification of
Burkholderia porins using MALDI-TOF and nanoelctrospray MS. 1* Protein Symposium

Network, Mahidol, Thailand, August 29"-30", 2002. Invited oral Presentation.



49.

50.

51.

52.

41
Suginta W C-terminal protein processing study of Vibrio carchariae chitinase, using
MALDI-TOF and nanoelectrospray MS, 1* Protein Symposium Network, Mahidol, Thailand,
August 29th-30", 2002. Oral presentation.
Sun Q, McDonald A, Suginta W & Ashley RH (2001) Localisation of a CLIC (Chloride
Intracellular Channel) protein fused to green fluorescent protein. Biochem. Soc. Trans. A112.
Poster Presentation.
Suginta W & Ashley RH (2000) The chloride intracellular channel protein p64H1 (CLIC4)
associates in vitro with brain dynamin, actin and 14-3-3 proteins. Molecular Biophysics of
Cell Membranes (FASEB conference), P57. Poster presentation.
Suginta W, Estibeiro P, Rigden DJ & Fothergill-Gilmore LA (2000) Chitinase A from a marine
bacterium, Vibrio carchariae, Gene isolation, Nucleotide sequence, and homology modelling

of 3D-structure. Biophy. J. P417A. Poster presentation.



