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Construction of a recombinant vector for constitutive expression of Hevea
chitinase in Bacillus subtilis, an endosymbiont of Hevea brasiliensis
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INTRODUCTION

Recent studies indicate the presence of bacterial endophytes {Bacillus subtilis, strain 8LK) in the
intercellular spaces of Hevea brasiliensis. B. subtilis which is generally regarded as a safe organism is
involved in controlling plant pathogens (Sturz & Matheson, 1996), imparting drought tolerance and
promoting growth and development in plants. Bacterial endophytes which are known as bio control
agents (Berg et al, 2005), if genetically modified to over-express gene of interest can impart stress
tolerance in the tissues of Hevea. Hence in this study, an attempt was made to construct a recombinant
expression secretion vector with an aim to over-express chitinase gene of Hevea (which can control the
growth of fungal mycelium of leaf fall disease causing Corynespora cassicola) in 6. subtilis. The strategies
adopted and the steps involved in the construction of the Bacillus specific expression secretion vector
and the results obtained are explained in this paper.

MATERIALS AND METHODS

The leaves of disease tolerant clone GTI, were infected with the fungus, Corynespora cassiicola using
standard procedure. mRNA was isolated using Dyna beads (Invitrogen, USA) and cDNA was
synthesized using Superscript HI™ RT First strand synthesis kit, Invitrogen, USA. PCR amplification
of chitinase gene was performed with standard conditions using specific primers flanked with
restriction sites (BamH | in the forward primer and Xba | in the reverse primer) to facilitate directional
cloning. pPGEMT Easy vector was used for cloning the purified PCR amplicon. Colony PCR and restriction
digestion analysis were performed as per the standard protocol. DNA sequencing was carried out by
Macrogen, Korea. A Bacillus specific, pHT43 expression secretion vector (Mobitec Germany) was used
for the protein production. The pHT43 vector was modified by removing the lad repressor gene using
Apa 1 and Sac 1 restriction enzymes to avoid induction in field conditions. A recombinant vector was
constructed using the modified vector and purified chitinase gene. A mutated strain of Bacillus subtilis,
WBB8000N which is specifically modified for the expression sectretion vector pHT43, was purchased
from Mobitec, Germany can be used as a positive control for transformation and expression studies.
Both the strains, endophytic Bacillus subtilis and the mutated strain, WB80ON were transformed with
a protocol already standardized in this work and was confirmed by colony PCR and slot lysis. From
the mutated strain, protein was extracted using acetone precipitation method. SOS PAGE gel was used
for the protein visualization.

RESULTS AND CONCLUSIONS

cDNA, synthesized from mRNA (Fig.l) of the infected leaves (of Hevea) was used as template DNA to
PCR amplify (Fig. 2), the 978 bp coding region of chitinase gene. The transformants of pPGEMT Easy
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\n'(or (piirilM’d™ WtMO soiocli’ii I'.isod .nnphluMlion »f | kh ol chilni.i".f }oi>i” in

lolotiv I\ K atul roltMsc  tlio |j\i>»nu'nl from pljsmid in rostnclioti a?ial\sis tl ig.4).
When (ho idonhtv of thi> cUMNU'd product v\is loniinnoJ b\ HNA .“ogiionoing, Iho' showiul ()"
siniii.U'iU with tlio chitin.iso o’ (ilv'nH.ink Avcossion \o, rcpork'd. This codini; rof’i«in «I

ihitina-<' jiono ~aU'Ul | kb™ \Wwa*' rostriclod as K<on H | WA W t tiajimonl luui y;ol oluU’d -Ulov vvmninj;
on g;.i*>-OM for tiirthor tlonmj; inh> Ih»' pMi n f\pt» "<.ioM socrt’hon \i*ttor, IThr plIT4." \o*.t"> h.iiJ i
Vi1 ropn”-sor jiiMii' w'hu'li neotN imUuiion wtlb IIMT. loi Hit- proirin prt>diKlion \o inili.jIf. As llio

oJ this jvpres.si't woiiM IniuU’r the ol ihc foJinj; n*>iion in tMkl cvMuhtions,
it is I'ssonti.tl to rcnuu'o this parlicuKir region t« t.nilltalr the cnitiiuious ovf'io"sion ot the of
nUcMvst. I'or tlus purpose, the region bctvvci'n 12>h oikl IN2I (*“*b5 bp) \vas restrictkK>n dim*slcd with
\JU | and Snc 1on/ymos and the romaininj; voctor w.js ri’hi;.iJii alter filhn” the ends with T4 DNA
pt>U'merase. The pHT43 vector devi'id of the npn-s>>t>r Ag* used to transtorm reUs, t)elelion ot
thrs particular Ir.iginent was i«inlirnied bv restfietu'o di®e,itii»n at>alvsis ot the isoltUed pla”ttiids fr)ni
thi' transtorin«ints. Fi”. b continns that th«> V('ctnr I >NA r.moot hi' digested be Aio | and Siw I (the bands
were sinular In the inuhj..eNt«’d plasmid* hut icnild be hnean/eil with /iiJi/ill 1 (74HS bp si/e, similar to
that of positive ct'nlrol. the end lilleil plitsnnil before hgation) iinlieating the deletion »it the repress«)r
reg»ot<. Later the eluted ehittnave gene was inserted inU» the Ci'rrespv>nding sites of modified pHT43
vector alter double digt'stion and purifieatioti of the vector using land Xlui ] restriction enzyn”os
and its alkaline phosphatase treatment. Vlic appropriate cli>nes of I"C()/i7 recombinant vector were
confirmed by colony PCR (using the vectt*r specific priTr*ers designed Jnd .svnthesi/ed during llie
work) and restriction digestion analysis (hig, 7). When sequenceil, the data confirmed the presence of
the insert in the right direction. The recombinant vector was Iransfornted intt» the Hacillu® mihfilis cells
(strain WBHIKKIN), and the transformants purified were confirmed by colony I'CK and the protein was
extracted from the clones, The results (IMig. 8) indicate that the protein is expressed in the medium (as
extracellular protein) during the log phase without induction with IPTCn Chiltnase activity (Fig- 9)
when checked gradually incre.i*ed frt>m 3* hour t hour and was n>ainlained at maximum till 7
hours of samples analy/ed. This attempt has proved that (he coding regi<*n of chltinase gene froin
llvvcii can he snccessfuHv cleaned into (he lyuillin® specific t'’xpression si‘tretitm vector and could be
vNpn'ssed in fiiit IMFS cells. Th"s was fwvth\*r transformed into (he endosymbiotic RmtNus sHI’fifis
t>f Ifciva jnd cofinned by c«>lony I'CK (Fig.HI). The efficiency of the slandardi/.ed prt>tocol was again
found successful in both the strains. The further trials in endosymbionts are gt»ing on in this work.
This attempt opens a new area in Pacilhia stibtilin research, as this recombinant vector can be used to
deliver the over expressed chitindse protein or other stress related pr<steins from the suitable host t'ells
of endophytic Bucj/Zus mihtilii: into plant tissues without induction.
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