CHAPTER IV

DISCUSSION

Screening, isolation and identification of a thermotolerant bacterium

producing chitinase.

A themmiolerant becterium SK-1, which Fes chitinolytic activity wes
isoiated from sol by conventiondl plate assay which s simple and egsy to perform
Thus, this method wes Seedted for Soreening of chitinolytic proclicers from ruers
of badgia isodtes. K1 can grow in LB medum & 3060 ¢, with opinum
gronth a 4550 °c inclcating thet 1t is athemnotolerart becteria, & themotolerart or
facultative themmophiic bedieria have ke deined to have @ meximum groath
tenperatLre (Tray of % °C (\Wegel ardl Liungceh, 1386).  Moprologed and
physological creractensics of strain SK-1, clearty cemonstrated that K1 belong
Bacillus licheniformis.  THiS dassfication IS conastert with the resut from 165
(RNA ssLAce conpanson From these resuts, the Ske1 wes identified and
Oassfied & Bacillus licheniformis. B. licheniformis Mes bsan shown 0 mﬂm
extracelular chiinalytic emye (Takayaneg) & ahy 1991 Trachuk & ah, 1996 ad
Tantimevanich & & 1997) adlis are of the most efficient chitinolytic rocloers
among sacillus 30606s (Cooly, 1989 and Clark, 1%66).  Qur resuits on quartitaiive
chitinolytic engyme meesurament shoned thet 8. icheniformis K1 Wes ane of the

srongest enitinolytic jroclogr,
Enzyme production

B. licheniformis K1 [roclioed chitinalytic engyme: confinuously: dlning
exponential phese of growth, when groan in- 002% CCMM. - Tre highest leve! of
chitinalytic enyrme wes found on the seaond oy of cultivation. - Moreove, when
becterium ertered the Siationary phese, the activty of chitinase in the culfLre medum
remans condat.  This Sugpesis thet chitinolytic engyme: actvty from s,
licheniformis K1 Wes Sadethrough out the cultivation period. K1 couid proclce
higher amourt of chitinolytic eyme in 002 COMMa 0 °c. Chitinolytic egyre
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procliction vies investigeted a cultivation temperatres of 30, 40, 50 °c. It wes found
that the bactenum yielded meximum chitinalytic activty, 134 mUimi & 50 °c.
Procuction of chitinolyic ergyes from . licheniformis Wes Suded in vanous
cultivation mecium It wes found that the cutture medium with colloicial chitin
yieloed maximum chitinalytic activty, 74 mUiml, where only 21 mUimi wes found in
the LB medium  Atthough the: chitinolytic erzye couid e jroclicedl constitutively
[ys. ticheniformis SK-1, the ackcition of chitin to the cuitLre media greatly enenced
the ergyime procuiction. This Suppested chtinese gEe i g. licheniformis K1 1S an
incoble gane and can ke incliced with the [resence of chiin in the cuiture medium
This resuit wes similar o otinese procliction in serratia macescens (Was & a

1989), the high chitinolytic activty wes jrockiced in the meciumwhen it contained
rolfsii Ol Well & the caton souce. Deare & an (1998) also found thet in
Myooparastic strain, Trichoderma harzianum, e chitinlytic enzyme wies prociced
V\)majuxedintherredunwithmepeaermofdiﬂn. The bacterium can proclice
hgher amount of chiinlytic engyme when the amourt of colloidal chitin wes
inoeased  Chitinalytic eyme procuction wies studied & colloidal chitin
conentrations of 002% 004% 0.08% 0.16% and 0.2% (wiv) in COMM. It ves
found thet the cutture medium with 0.08% CCMM vielded maximum chitinolytic
acivity, 184muiml. Further inrease of the amount of colloiaial chitin to 0.16 or 02
(Wh) cid ot erhence the proclcion of chitinalytic engymes

Characterization of crude enzyme

The auce emyne fom B. licheniformis K1 cave maximum actty &
temperature 60-70 °c. The activity of the auck engyre exhibited alroed pH rance
between 5-10, with optimum activity & pH5.060. The auck ergyme hesthe highest
hycrolytic activity on regenerated chitin, followed by colloidal chitin, poackred
chitin, 45% ceaostyieted chiin,  80% ontosan and fiaked cnitin. - The refative
hycrolytic activity on arystalline chitin were 22%and 1860 the activity oosenved an
aopnous and soluole chitin, respecively.  The resutt Sugpest that auce emgyne
conans encoontinese. The auck egye wies aldle to hyckalyzed chitosan, uk the
activity drops whenthe percert deacetyfetion of the substrate inorease. This SUDests
thet the arucke engyme wes alieto hyotalyze only (314 glyoosidic bond between N
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aoaylgucosarmine not glucosamine rescles. Chitinolytic activty In auce engyne in
the cultLredl medum after ssoond oy, shoned thet & least 8 pratein bends with
chitinolytic activity with molecular weigrt of 72, 70, 66, 60, 58 385 D ad D kDe,
respechvely, on 10% SDSPAGE  There ae two procds, monomer (N
aodylgjucosaming)  adl dimer (N,N'-diacetyigucosarming), when  colloicl chitin
Wes  conpletely hyorolyzed with auce engyme. It SLopests thet auce egyne
cortains bath chitinese and chitobiase activity.  Most badienidl chitinolytic ergymes
rockice a mixture of monomer and dimer. - Quoe @ye 8. licheniformis Kl
ocoed 7% of monomer and 20% dimer from {3chtin within 6 cas

(Royagraet ey 200),

Characterization of partial purified enzyme

The auce engyrme wes partially purified by colloical chitin affinity aosorption
and by DEAE celuiose cdum chrometograpny. The partial puried engyme wes
anelyzed onthe 75%onative PAGE. A single protein bendwes found. The isoelectic
pant (i) of partia punfied chiinase wes 462 The resutt wes similar with pi of
Ctinese floma. hydrophila S.tH] anaerogenes A2, 40 (Yebuki da ]%), au
the dtnese M and  from Bacitlus Srain MHL,  pi values of 48 ad 47
respectively (Sakal & ah, 1998). The molecuiar weigt of the partial purfied chitinese
from . licheniformis SK-1, Wes esimete by SDSPAGE.  The partial purified
Crtinese showed amgjor kendwith molecular weigrt 72 kDa.and 2 minor bernds with
molectiar weight 70 and B kDa.  The result wes similar to thet of the nolecular
mess of chtinese froms. licheniformis TP-1 (Tartimavanich et ah, 19%8)

The partial purfied ontinese shoned optimum activity & 2 pHs: 6.ad §
which wes similar to the chiinase froms. richenitormis 6839 (Trachuk & ah 19%)
using collaidial chitin & susrate. The gpimum pH aoseved in a nuer of
Cntineses Seas to e cepencirt on the substrate Lsed For analytical puiposes, the
solLble subdirates glyeal chitin and N-aoetyl chitooligosacchaicles were Lsadl instead
of chitin.  The optimum pH of chinese toverd glycol chitin vies dosenved & a
Slightly alkaline pH or & two pHs conpered with the short Subsrates such asthe N
aoehyl ontooligosaconanices and ther denvatives. For exanle, the chtineses from
the silkworm (Koo et ah, 1997) and plant yam (Tsukamoto et ah, 1984) showedtwo
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optimum pH vales such & 4 and 810 toaerd giyod chitin. - Honever, these
ontineses show only ane apimum pH | the aacic pH range, such &s pH 446 tonard
the N-aoetyl dhitodligosaochancees.  This fact ey ke cle to the chitinoincing abilty
of chitinase or to the exstence of ancther chitin bincing doain. The chtinese with a
high chitintaincing ability would show two apimum pHs in the readtion with glyod
chitin. However, cartain yam chitinase shoas only ane opiimum pH at 4 even cling
the reaction with glyool chitin. Therefore, the two optimum pHs do nat necessarly
coe fromthe SUiostrate glyodl chitin

The optimum tenperatLie for the ergyme activity vies found to ke 5 °c & pH
60, Wherees chitinse from . marcescens (RdH[&TﬂCde, M),Xanthomonas
0 (Sekka & ah, 1998), and aeromonas S0 (Yalouki e ah, 1980) were optimally
actve & aodic pH40. . licenniformis SKe1 egyTe es Satle over the pH rance
of68a4 cfor5chy

The kmand v max for colloidal chitin of the partial purfied chtinese which
citerrmined from the Lineweaver-Burk: plot vies 0.023% (wiv, 023 myiml) and 7.03
Wimg, respectively. This value vies conparalie to that of meny chitinese previously
reported. Chitineses reported in each lecteria seamedl to have very different fromthis
stuoly. We found that the k  of partial purified chitinese from DEAE peak? vies less
then ather bacterial cntirese. The k m ValLie Inolies the: cissociation constart of an
epyesisrae compex theefore, the smaller te km valug, the stonger the
affinity towerd the Suiosrale.  The perameter \ha, Which messUIes the meximum
veloaty, incicates the rete consant for the reaction from the epymesuisrate
conplex to egye and procict. The Kinetic parameter values for long Subsrates
such as chitin, collaicial chitin, Cvichitin (carbaxymety chitin) and glyoal chitin
ciffer from those for short SUstrates sLoch s Naoety! chitooigosaocharice. Partegs
the long SUiostrates arethe redl SUistrates for crtineses

Cloning and characterization of crude enzyme from cnise

One chtinese gae, chis Opne; wes doned by PCR. The PCR prodlt, 20Ko
fragment, harboning chise ganewes doned info pGEVHTeasy resulting in pSKChicG.
PSKChiet wes nuoiectioe secpenced. Ore gpen reading frame of 1,797 [p encoding
for 2598 amino acd protein, carmesponding to ajprotein with molecular weigit of 6
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kDa wes found  The cda odianed friom the cecloed amino aod seLence

conpoarison revedled thet chise 1S Similar to ChiA of 8. subtitis - and Chi of 8.
licheniformis TP-1, 84%homology. CIUB6 showed optimum activity & 2 pHs: 5and
9 which wes similar to the chtinese from s. richeniformis 6839 (Trachuk ¢ ah
19%6), using colloical chitin as SUistrate. - The opimum teperatLie vies oosenved &
60-70 °c. The molecular mess determinetion of the doned chitinese an SDSPAGE
followed by activity Staining shoned 3 kends with chiirese activity & 70, 6 and 8
kDa, whichwes similar to that of . licheniformis SK-1. The 6 and 3B kDa chitinese
activity bencs are prooebly the proteolytic prockits of the 70 kDa proten. When te
doned epye vies Lsad to hyorolyze colloiol chitin, (GINAG. wes the mejor
pocct
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