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RESULTS
Preparation and Characterization of Plasmid DNA

The plasmids  PCSBC8 and pHV33 were extracted from
E coli and B subtilis, respectively, and analyzed by gel
electrophoresis as shown in Fig.3.1. Linear form of pCSBCS and pHV33
were obtained after digestion with Pst and BoaHI, respectively.
The size of pCSBC8 is about 9 kb (Fig.3.1 Alane ¢), and the size of
PHV33 is about 6.8 kb (Fig.3.1 B lane ¢>.

From the result shown in Fig.3.2, plasmid pCSBC8 was doubly
digested with PStl and Konl.  Two DNA fragments of about 5 kb and 4 kb
were obtained (Fig.3.2 A lane d> Linear form of pCSBC8 was obtained
after digestion with Hindlll (Fig.3.2 B lane ¢). However, the plasmid
could not be cleaved with BaaH or ECORl (Fig.3.2 B lane ¢ and d,
respectively). Since the plasmid size and the DNA fragment size
obtained from the restriction endonuclease digestion corresponded  to
its restriction map (Appendix IV), the result clearly showed that
the purified plasmid is pCSBCS.
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Figure 3.2 Electrophoretic analysis of plasnid pCSBC8

lane @ AJ/fjfldi (DNA (Barker»

lane nCSBCB

lane ¢ pCSBCdigested with Pst|

lane d  pCSBCBdigested with Pst1 and Kpni

lane a  A/UitfdIll (DNA size Barker)
lane  pCSBC8

lane ¢ pCSBC8 digested with AaaH

lane  d pCSBC8 digested with E0OR]

lane e pCBG8 digested with flifldm
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Plasmid pHV33 was also doubly digested with BasHl and ECOR
in Fig.3.3. Two OVA fragments of about 4 kb and 2.8 kb were obtained
(Fig.3.3 lane d> The results correspond to the restriction map of
pHV33  (Appendix I1), which indicate that the expected plasmid is
pHV33,

Subcloning of the CGTase Gene from pCSBC8 to the shuttle Vector pHV33
at Hindlll and Sail Sites

The experiment was to subclone the CGTase gene from pCSBC8 to
the shuttle vector pHV33 at 1fiadlll and Sail sites. Subcloning
would inactivated the tetracycline resistance gene in pHV33, making
it possible to select the recombinant clones by replica plating.

The pCSBC8 was cleaved — with  restriction  endonucleases
i/Indlll and Sail to excise the CGTase gene (4.7 kb) from vector DNA
(pSE4LL, 4.4 kb' (Fig.3.4). The DVA fragments were separated by gel
electrophoresis as shown in Fig.3.5.

However, the size of CGTase gene containing DNA fragment
(4.7 kbl and the vector pSE41l (4.4 kb) were very close (Fig.3.5
lane d). It was difficult to separate the two DNA fragments apart.
Since there was a single site of clal in pCSBCB that was on the
vector pSE4Ll (Appendix V), pCSBC8 was thus digested with three
endonucleases  clal, Hiadm  and Sail. The fragments were
separated by gel electrophoresis as shown in Fig.3.6 lane d. The
4.4 Kb pSE4I1 fragment was cleaved into 3.4 kb and 1 kb with clal.



Figure 3.3  Electrophoretic analysis of plasmid vector pHV33

lane a A/ffindIIl (DNA marker)

lane  b: pHV33

lane ¢ pHV33 digested with 5a«HI

lane  d pHV® digested with HisHI and FeoRl
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Figure 3.4  Experimental design of the subcloning of CGTase gene to
shuttle vector pHV33 at tririam and Sail sites



Figure 3.5

Electrophoretic analysis of pCSBCHl to denonstrate

excision of CGTase gene with restriction endonucleases
Hindi 11 and Sail

lane a  A/f/IfldIIl (CNA marker)

lane b pCSBCB

lane ¢ pCSBCB digested with ///ndm

lane d  pCSBCS digested with #AldIl and Sall
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Figure 3.6

Electrophoretic analysis of pCSBCB to demonstrate
the separation of CGTase gene with restriction
endonucleases, Clal, tfifldm and Sail

lane a  X//liadlll <DNA marker)

lane nCSBC8

lane ¢ pCSBC8 digested with PsEl

lane d  pCSBC digested with cial, #ifldIIl and Sail
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Then CGTase gene containing fragment (4.7 kb) from pCSBC8 was
recovered from agarose gel by freeze-squeeze method for further
ligation with vector pHV33

The vector DNA pHV33 was prepared by cleaving at Sail and
Siadm sites. There were two sites of i/iiidin in the vector pHV33,
ong site located on tetracycline resistance gene whereas the other was
near chloramphenicol resistance gene (Fig.3.4). In order to prepare
the linear form of vector DNA (6.2 kb) with Sail and i/iadm
sites, located on tetracycline resistance gene, this plasmid was
first completely digested with Sail, and then partially digested
with Siadm by varying the incubation time.

Fig.3.7 A was the result of completely digested  pHV33
(lane b) with Sail (lane c;, the single band of open form of pHV33
(6.8 kb; wes obtained. After the pHV33 had been completely digested
with Sail, the reaction mixture was extracted with phenol chloroform
mixture, and DNA was recovered by ethanol precipitation. Then it was
partially digested with 5  Siadm at various time from 15 min
to ¢ h (Fig.37 & lane d-f, and Fig.3.7 ¢ lane b-d;. The
result showed that pHV33 which had been digested with Sail
could not be cleaved with Sindm. Therefore the linear form of vector
pHV33 (6.2 kb, could not be prepared by this order of
restriction cleavage (Fig.3.7).

The vector [NA pHV33 was prepared again in order to obtain
the linear form of vector DNA (6.2 kb) with Sail and Siadm sites
(located on tetracycline resistance gene), but this time reversed
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Figure 3.7
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Electrophoretic analysis of plasanid vector pHV33,
completely digested with restriction endonucleases
Sail and then partially digested with tfiwdin

lane a  AltfindIIl (DNA marker)
lane b pHV33
lane ¢ pHV33 digested with Sall

fab)

D

lane @ A/lfindlIl (DNA marker)

lane b pHV33

lane ¢ pHV33 digested with Sall

lane d  pHV33 digested with Sail and 5U Hindlll
for 15 rain

lane e  pHV33 digested with Sail and 5u friadm
for 30 min

lane f  pHV33 digested with Sail and 5U Hindlll
for 45 rain

lane & JHindlll (ONA marker)

lane b pHV33 digested with Sail and 5 ffiadm
for 4 h

lane ¢ pHV33 digested with Sail and  tfifiam
for 6 h

lane d  pHV33 digested with Sail and  tfindm
for 8 h
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the order of restriction cleavage. Plasmid pHV33 was first partially
digested with 5 ifiudlll by varying incubation time and then
complete digested with Sail.

After pHV33 had been partially digested with 5  tfiudm at
various times from 30 min to 6h the reactions were stopped
by extraction with phenol chloroform mixture, and recovered by ethanol
precipitation. Then they were completely digested with Sail (Fig.3.8 A
lane b-d and Fig.3.8 B lane b-o0. The result in Fig.3.8 A showed
that the pHV33 which had been partially digested with Siadm for
3 min, Lh and 2h (Fig.3.8 A lane b, ¢ and d, respectively),
could not be cleaved with Sall. However, when digested at time with
i/iadm, i.e. 4h and 6h (Fig.3.8 B lane b and c), the i/iudlll-
digested pHV33 could be further digested with Sail. The result in
Fig.3.8 Balso showed that the pHV33 was completely digested with
i/indm within 4 h of incubation yielding two CMA fragments of 4.3 kb
and 2.5 kb, Linear form of pHV33 (6.8 kb) was also seen in this
digestion. The Siadlll-digested pHV33 fragment of 4.3 kb was cleaved
into 3.7 kb fragment with Sail. From the above results, the linear
form of vector pHV3 6.2 kb could not be prepared by this
alternative experiment. Therefore, subcloning of CGTase gene from
pCSBC8 to the shuttle vector pHV33 at i/ilidlll  and Sail sites
(on tetracycline resistance gene) could not be done successfully.



Figure 3.8

4

Electrophoretic analysis of plasmid vector pHV33,
partially digested with restriction endonuclease //ifldm
and then completely digested with Sail

lane a  \/Hindul (ONA marker)
lane b pHV33 digested with ~ //iudm for 30 min

and Sal 1

lane ¢ pHV33 digested with  i/iudm for 1 h
and Sal |

lane d  pHV33 digested with  /lindu | for 2 h
and Sall

lane a a//ljndl 1L (DNA marker)

|ane pHV33 digested with  //Zudin for 4 h
and Sail

lane ¢ pHV33 digested with  //iudm for 6 h
and 5ail
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Subcloning of pC194 Segment from pHV33 into 7/Judlll site of pCSBC8 and
PCSBCS

This experiment was to subclone a pCl94 segment from pHV33
into a tf/i/din site of pCSBC8 and pCSBCS.  Chloramphenicol resistance
gene will be added for selection in this subcloning. The pCSBC8 and
pCSBCS  (Fig. 3.9." were cleaved with restriction endonuclease i/ix/dm
and analyzed by gel electrophoresis as shown in Fig.3.10. The result
clearly showed that both pCSBC8 and pCSBC5 were completely digested
with fliudin since linear DNA fragments of 9.6 kb and 7.9 kb were
obtained (lane ¢ of Fig.3.10 Aand B, respectively).

The pCl194 segment was prepared by cleaving pHV33 at //iadm
sites.  [liudm cleavage vyielded two DNA fragments of  pBR32
and pCl94 segments of 4.3 kb and 2.5 Kb, respectively (Fig.3.11
lane ¢). DNA fragment of “pC194 segment" (2.5 kb' was isolated from
agarose gel by freeze-squeeze method. The HINCII1-digested pCSBCS and
nCSBCS were also recovered from agarose gel by freeze-squeeze method
and ligated with the "pCl94 segment" from pHV33. The mixture was
transformed to competent cells of E cOll DHea and JM10L, and the
recombinant plasmids were selected on ampicillin plates. However, it
was found that no transformant, carrying the hybrid plasmid, wes
observed.
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Figure 3.9 Subcloning of pC194 segnent from pHV33 into ft/fidm
site of PCSBC8 and PCSB05
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Figure 3.10 Flectrophoretic analysis of Hindi11-digested pCSBCB
and PCSBCH

lane a WHndm (DVA marker)
lane b pCSBCB
lane ¢ pCSBCB digested with tfbndlll

lane & KIHIndlll (DNA marker)
lane b pCSBCS
lane ¢ pCSBCS digested with //itfdlll



a b ¢

PBR322 segment <4.3 kb)
PC194 segment (2.5 kb)

Figure 3.11 Electrophoretic analysis of f/ifldllI-cleaved pHV33

lane @ AJtfindlIl (DNA marker)
lane b : pHV33

lane ¢ pHV3 digested with I/i/?dll]
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To understand more about the failure of the cloning,the pSE4Ll
and plTI8 were used as controls for this experiment because they
were  vector DNA in  recombinant plasmids pCSBC8 and pCSBCS,
respectively (the restriction mep of pCSBSS was shown in Appendix VI).
The pSE411 and pITI18 were digested with //iudlll and ligated with
the "pC194 segment" from Hndill-cleaved pHV33. The mixture was
transformed to competent cells of “E COll DHea and JMIL0L and selected
on ampicillin plates. It wes found that no transformant was observed.
The results of E cOll transformation was summarized in Table 3.1.

Subcloning of CGTase Gene from pCSBCh to Modified shuttle Vector pHV33
at ECORl and Hindlll Sites

This experiment was to subclone CGTase gene from pCSBCS to
a smaller shuttle vector made from pHV33. The cloning sites were at
FoR and Eiudlll sites adjacent to chloramphenicol resistance gene
(Fig.3.12). The pCSBCS5 was cleaved with restriction endonucleases
EcoRl and Eiudlll to separated CGTase gene containing fragment(5.2 kb)
from the vector DNA (pUCL8, 2.7 khb). The DNA fragment was separated
by gel electrophoresis as shown in Fig.3.13 lane ¢. Then CGTase gene
containing fragment (5.2 kb) was isolated from agarose gel by
freeze-squeeze method for ligation with vector pHV33.
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Table 3.1 Number of E coli transformants obtained after ligation
of transformation of restriction enzyme-digested
plasmid DNAs

No. of E COli transformants'
Plasmid DNAs treatment

DHoa JML01
pBR322 (1 My 8.75x10s 7.76x10s
ligated Hindi11-cleaved pBR322 (1 ME 8.53x10s 7.57x10s
pHV33 (1 M) 6.32X103 6.62X103
ligated AazsHI-eleaved pHV33 173 1%
ligated Hindi11-cleaved pSEALL 220 207
ligated //indlll-cleaved PUCIS 280 303
pCl94 segment from i/indlH-cleaved pHV33

ligated with Hindi11-cleaved pCSBC8 0 0
pC194 segment from HINdI 11-cleaved pHV33

ligated with Hindi11-cleaved pCSBCS 0 0
pC194 segment from tfindlll-cleaved pHV33

ligated with Hindi 11-cleaved pSE411 0 0
nC194 segment from HINdI 11-cleaved pHV33

ligated with Hindi11-cleaved pUC18 0 0

No. of E coll transformants per plasmid DNAs concentration of
250-300 ng in ligation reaction



EcoRl 49
Hind I Hindll

EcoR
EcoR1& Hind lll

BeaRlL L eah Hind Il

Hind lll fﬁ _4

Figure 3.12 Subcloning of CGTase gene containing fragfflent fron pCSBCS
to Modified shuttle vector pHV33
at EOORl and #ii2dIll sites



Figure 3.13 Electrophoretic analysis of pCSBCS digested with
restriction endonucleases tfindlll and ifcoRl order to
demonstrate the separation of CGTase gene
containing fragment

lane @ AJL/itfdlll (DNA marker)
lane h pCSBCS digested with //indm
lane ¢ pCSBCS digested with //jfidin and FeoRl
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There were two sites of tfindm in the vector pHV33, one
site  located on tetracycline resistance gene whereas the other site
was near chloramphenicol resistance gene (Fig.3.12). This experiment
was to subclone CGTase gene from //ifldm and feoRI-cleaved pCSBCS to
vector pHV33 at fcoRI and i/indm sites (located near chloramphenicol
resistance gene), when vector pHV33 was cleaved with fcoRl and
[lindu | (located near chloramphenicol resistance gene*, the linearized
vector DNA was 6.8 kb. The distance between ecori and i/indm sites
(located near chloramphenicol resistance gene) was only 29 bp. If the
CGTase gene from fcoRl and L/indlll cleaved pCSBC5 <52 kb* was
subcloned to the linear form of vector pHV33 which was cleaved at
FcoRI and #indm sites 'located near chloramphenicol resistance gene)
(6.8 kb', the recombinant plasmid (about 12 kb* could not he
transformed to the host cell = coii.  Therefore, the vector pHV33
would be shortened before cleaving with IFcoRI and //iiidm .

In order to remove one //jfldlll site adjacent to
tetracycline resistance gene and to reduce the size of vector DNA
pHV33 was digested with »vull and religated.  The tetracycline
resistance gene was removed by this manipulation. Then the modified
vector DNA was digested with ecori and wingi 11 and ligated with CGTase
gene containing fcoRI, //indul fragment as described above.

Fig.3.14 was the result of completely digested pHV33 with
pvarr 'lane ¢), two DNA fragments of 4.5 kb and 2.3 kb were obtained.
The large DNA fragment (4.5 kb*  which carried the origin of
replication of pBR322, pC194, ampicillin  and  chloramphenicol
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Figure 3.14 Electrophoretic analysis of »vuil-cleaved pHV33

lane @ ksninerir <DNA marker)
lane b pHV33
lane ¢ pHV33 digested with Pvull
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resistance genes was isolated from agarose gel by freeze-squeeze
method. This large DMVA fragment (4.5 kb' was ligated, transformed into
e coti JMIOL and selected on ampicillin plates. The result of e <o
transformation was shown in Table 3.2

The result of Table 3.2 showed that no transformant which
carried the target plasmid (4.5 Kkbi was observed. Since the vector
DNA could not be prepared, subcloning of CGTase gene from pCSBCS to
the vector DNA could not be further performed.

Subcloning of CGTase Gene Containing Fragment from pCSBCh to pUBIIO at
EcoRI and Pvull SiteS

This experiment was to subclone CGTase gene from pCSBCS to
pUBIIO at -EcoRl and »vuir sites (Fig.3.15). The plasmid pUBIIO was the
vector for saciius hostand its restriction map was shown in Appendix
VIII.  The pUBIIO was cleaved with restriction endonucleases feoRI and
pvurr and analyzed by gel electrophoresis as shown in Fig.3.16
(lane ¢). Two DNA fragments were obtained. The large fragment (3.5 kb)
which carried the origin of replication of pUBIIO and kanamycin
resistance gene was recovered from agarose gel by freeze-squeeze
method for ligation with CGTase gene containing fragment from pCSBCS.

The CGTase gene containing DNA fragment from pCSBCS was
prepared by cleaving pCSBC5 with EcoRl and Hindi. Hindi and Pvull
digestions produced blunt-ended DNA, which can be ligated to each
other.
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Number of e «o1i transformants obtained after ligation

and transformation

Plasmid DNAS

ligated pvuil-cleaved pBR322

ligated Sa"HI-cleaved pHV33

of plasmid DA

No. of €. cori transformants'*

123
6.62X103
196

ligated 4.5 kb DNA fragment from »u1l-cleaved

No. of e transformants

per plasmid DNAs concentration of

in ligation reaction
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.15 Subcloning of CGTase gene containing fragnent from pCSBC5

to pUBIIO at £Y2ORI and epvuir Sites
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Figure 3.16 Electrophoretic analysis of vector pUBHO digested with
restriction endonucleases EcoRl and ey

lane @ A//lifldI1l (DNA Barker»
lane pUBIIO
lane ¢ pUBIIO digested with AoRI and. Pvull



The digested PCSBC5 was analyzed with gel electrophoresis as
shown in Fig.3.17. The result in Fig.3.17 showed that plasmid pCSBCS
was cleaved to a single linear DM fragment of 7.9 kb by ecori
(lane c). The double digestion with ecort and winai 'lane d),
yielded two DM fragments of 3.9 kb and 2.7 kb.

In contrast to the result obtained, the expected DM
fragments from the digestion of pCSBC5 with ffeoRI and wino | should
be of 4.7 kb (CGTase gene containing fragment) and 3.2 kb. The result
in Fig.3.17 lane d showed that two DM fragments of about 3.9 kb
and 2.7 kb which were not target DNA fragments, were obtained.
The result indicated that there may be other winai Sites on CGTase
gene of pCSBCS. Therefore, the complete CGTase gene could not be
separated from pCSBCS, and the subcloning of CGTase gene from pCSBCS
to vector plasmid pUBHO could not be done successfully.

Detection and Isolation of CGTase Gene by DNADNA Hybridization to
Chromosomal DM of sacinus Sp. All Using pCSBC5 as a Probe

The results described above showed that the subcloning of
CGTase gene from pCSBC5 and pCSBC8 to the shuttle vector pHV33 and
sacitius  plasmid vector pI'BIIO could not be done successfully.
Moreover, both pCSBC5 and pCSBC8 had lost their CGTase activity as
detected by iodine test and CD-TCE complex formation. In order to
construct a new stable recombinant clone for CGTase production, an
experiment was set up to isolate the CGTase gene from sacirius sp. All



58

a b e d

23.1

9.4
RB

4.4

roRo
oL

Figure 3.17 Electrophoretic analysis of pCSBCh digested with
restriction endonucleases ITcoRl and tfiwcll

lane a . «nindm fDNA Barker»
lane b PCSBCh

lane ¢ pCSBCS digested with ifeoRl
lane d  PCSBCS digested with FooRI and Hindi
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by using PCSBC5 as DVA probe.

Since the plasmid pCSBC5 was a plasmid vector pl'Cl8 carrying
CGTase gene from sacinius Sp. All, it had to prove first that pUCI8
would not hybridize with chromosomal DMA from  sacitius Sp. A
before the pCSBCS could be used as CVA probe. The plasmids pCSBCh
and vector pt'Cl8 were labeled with the Genius nonradioactive labeling
system via random primed ODVA labeling with DIG-dUTP. The yield of
nonradioactive labeled pCSBCS and PUCL8 probes were estimated as shown
in Fig.3.18.

The result of Fig.3.19 row 1 demonstrated hybridization
between plasmid PACYCL84 <no.3> pSASO (no.41 and labeled pCSBCS (A",
pUCI8 (B) probe. Fig.3. 19 A row 2 showed some hybridization the
labeled pCSBCS probe and the chromosal DVA of sacitius Sp. All. The
result of Fig.3.19 B row 2 showed that the chromosomal DMA of
sacitius SP. Al did not hybridize with  labeled pUCI8 probe. It
indicated that the plasmid vector PUCI8 was not homology with the
chromosomal DMVA of sacitius Sp. All.  Therefore, the plasmid pCSBCh
could be used as CVA probe for hybridization with the chromosomal VA
of sacitius Sp. All in order to detect the chromosomal counterpart
of CGTase gene. The chromosomal DVA of sacitius Sp. All was completely
digested with restriction endonucleases, eanHI, ecort, Hindam . »stn
or partially digested with restriction endonuclease Sai/3Al, analyzed
by agarose gel electrophoresis, Southern blot transferred  and
hybridized with labeled pCSBCS probe. The results were shown in
Fig.3.20.



Figure 3.18 Estimation of DNA concentration of nonradioactive
DIG-labeled probes by cheailuainescent detection

One microliter of each ten-fold serial dilution of
Digoxigenated DNA probes was spotted onto the nylon aeabrane.
The signal intensities were visually coapared with the labeled
control DNA from the kit. The labeled control DNA concentration
from 0.01 pg/*1 to 1 ng/Ml

row 1 no. 1-6 the labeled control DNA 0.01 pg/*L to 1 ngljtd
row 2 no.1-6 the labeled PUCI8 probe
row 3 no.l-6 the labeled PCSBCH probe

60



Figure 3.19 Chemiluminescent dot blot hybridization of chromosomal
DNA of sacitius Sp. All with DIG-labeled probes

12 3 4 2 3 4

1 we of chromosomal DNA from sacinnus sp. All was diluted
to obtain two-fold series of dilution, spotted onto a membrane, fixed
and hybridized with pCSBC5 probe (A> and puCl8 probe (B)

«about 5 ng/ml). The hybridization was performed at 65°c for
at least 12 h and detected by chemiluminescent detection for 1 h.

row 1 no. 1-4 1+, plasmid pCSBC5 1 we plasmid pUCLS,
1 M plasmid PACYC184, 1 w: plasmid pSA30
(recombinant plasmid constructed from
cloning nir HOYK Of kiebsieiia pocuttoneae
at ecori Site of plasmid vector PACYCL84)
row 2 no.1-4 . chromosomal DNA of sacitius sp. All
Twes 0.5 me, 0.25 we, 0.125 we
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Fig.3.20 B showed that there were intense hybridized signals
with the DNAs, after digestion with s.. Hl (lane b> fcoRl (lane ci,
windm (lane d> or s (lane e> of approximately 2.5 kb.  The
hybridized signals of 2.5 kb should be CGTase gene containing fragment
in chromosomal DNA of saajsus Sp. All after digestion, because they
were homology with CGTase gene containing fragment in the labeled
DCSRCS probe.  Therefore, about 2.5-4.4 kb DNA fragments of
winoi I1-digested sacitius Sp. Al chromosomal DNA were chosen for
the cloning of the hybridized fragment.

Cloning of CGTase Gene from sacittes Sp. All

The chromosomal DNA of sacitius Sp. Al was digested with
[litidm, and DNA fragments size of about 2.5-4.4 kb were recovered
from agarose gel using Geneclean Kit. Then the DNA fragments were
cloned to vector pITI8 at //jjidm site and transformed into competent
cells  cori JMI0L. The transformants were selected on L-agar plate
containing 50 (fg/ml of ampicillin, 60 (tg/ml of IPTG (isopropy Ithio-0-
D-galactosidel and 100 tfg/ml of X-gal (5-bromo-4-chloro-3-indolyl-p-
D-galactosidel as shown in Table 3.3. Only white colonies were
selected for the detection of CGTase gene.
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Figure 3.20 Electrophoretic analysis (A) and Southern blot
hybridization of (A) with nonradioactive labeled
pCSBCS probe (RI

lane @ vwina e »DNA marker»

lane b chromosomal DNA of sacirius sp. All
completely digested with fiaaHl

lane ¢ chromosomal DNA of sacirius sp. All
completely digested with AoRI

lane d  chromosomal DNA of sacirius sp. All
completely digested with //ifldm

lane e chromosomal DNA of sacirius sp. All
completely digested with »s¢ |

lane £ chromosomal DNA of saciiius sp. All

partially digested with 5aw3Al for 60 min

63



64
Table 3.3 Number of transformants from the cloning of chromosomal DNA

of Bacillus sp. All, digested with //jidIll, into plasmid
vector pUC18 at f/ilidm site.

Size of DNA fragments recovery No. of transformants
(kb) blue colonies white colonies

2.5-4.4 807 26
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Detection of Recombinant Plasmids that Carried CGTase Gene

1. Dextrinizing activity test (I, method)

All white colonies were replicated to L-agar plates containing
5 «(g/ml of ampicillin and 2% (w/v) of soluble starch. Dextrinizing
activity of transformants was assayed by iodine test. It appeared that
only one white colony, namely no.17, showed clear zone around the
colony. Cloning experiments as mentioned above have been repeated
several times in order to find more positive clones. More than 1,000
white colonies derived from the cloning into pUCI8 of DNA fragments
size 2.5-4.4 kb from wingi [l1-digested chromosomal DNA were tested
negative for halo formation.

It was later found out that the transformant no.17 could not
produce  clear zone around the colony upon iodine test, after
subcultured. It indicated that the transformant no.17 was not a stable
clone.

Moreover, recombinant plasmid was extracted from the
transformant no. 17 by minipreparation, digested with I/judm and
analyzed by agarose gel electrophoresis (data not shown). Two DNA
fragments of 3.54 kb and 2.6 kb were obtained. The DNA fragment
of 3.54 kb probably contained CGTase gene from sacitius Sp. All,
whereas the DNA fragment of 2.6 kb was the linear form of vector
PUC18.
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2. DNA-DNA hybridization with labeled CGTase grne (5.2 kb)
containing probe from pCSBCS

Since, the recombinant plasmids, PCSBC5 and transformant no.17
carried pUCI8 vector DNA (Appendix VII). Thus, the DNA insert
containing CGTase gene was prepared from pCSBCS by digesting the
pCSBCS with restriction endonuclease »so (Appendix VI) to use as
D\A probe. The CGTase gene containing fragment was separated by
agarose gel electrophoresis, recovered from agarose gel using
Geneclean Kit and then labeled with the Genius nonradioactive labeling
system. The labeled CGTase gene (5.2 kb) probe was hybridized with
nwindi I1-digested recombinant plasmid extracted from transformant no.17
(data not shown). It appeared that there were hybridized signals with
DNA insert DNA (3.54 kb' and also at the band of linear form of vector
pUCI8 (2.6 kb). It indicated that part of the multiple cloning sites
of vector puUCl8 in the labeled CGTase gene (5.2 kb) probe could
hybridize with linear form of vector pUCI8 fragment after the
digestion of the recombinant plasmid no. 17 with winsm. In order
to avoid this, part of the CGTase gene containing fragment from
pCSBCS was then used as DNA probe.

3. DNADNA hybridization with Ilabeled CGTase gene fragment
(1.7 kb) probe from pCSBCh

Part of the CGTase gene containing fragment was prepared from
pCSBCS by digestion of pCSBCS with »vull and sai1 (Appendix VI) and
isolation of the fragment using agarose gel electrophoresis. The
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DNA fragment (1.7 kb) was purified from agarose gel by Geneclean Kit
and then labeled with Genius nonradioactive labeling system.

Since the transformant no.17 was the only clone which had
ever been shown to have dextrinizing activity by iodine test, the
recombinant plasmid no. 17 was used in the detection of CGTase gene.
The Tlindl 11-digested plasmid from clone no.17, and the PsEl-cleaved
pCSBC5 CGTase gene containing fragment (5.2 kb* were then subjected
to agarose gel electrophoresis, Southern blot transferred and
hybridized with the labeled CGTase gene fragment (1.7 Kkb) probe as
shown in Fig.3.21. The result showed that there was hybridization
signal with DVA fragment of 3.54 kb from recombinant plasmid clone
no.17 (lane b). It ‘indicated that the recombinant plasmid no.l7
carried the CGTase gene from sacitius Sp. All

4, DNADNA hybridization with labeled CGTase gene fragment
(3 kb probe

Since the CGTase gene fragment (1.7 kb) probe was just part of
the CGTase gene containing fragment (5.2 kb) from pCSBC5, the other
part of the insert from pCSBCH was used as DNA probe in order to
verify the recombinant plasmid no. 17 whether it contained a similar
CNA fragment,

The CGTase gene containing fragment (3 kb) was prepared from
pCSBC5 by digestion of pCSBCS with »sui and /Vull (Appendix VI) and
subjected to agarose gel electrophoresis.  The insert fragment (3 kb)



Figure 3.21 Electrophoretic analysis (A) and Southern blot
hybridization of (B) with nonradioactive labeled
1.7 kb CGTase gene fragnent probe (B)

lane @ «rwinanr <DNA marker)

lane b wingi I1-cleaved recombinant plasmid no.17
lane ¢ »sel-cleaved pCSBCS

(5.2 kb CGTase gene containing fragment)
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was purified from agarose gel by Geneclean Kit and then labeled with
Genius nonradioactive labeling system.

The plasmid PUC18 which was digested with //iijdlIl, the plasmid
pCSBC5 which was digested with »si 1, the plasmid pUBHO which was
digested with jEcoRI, and the .54 kb insert fragment  from
wingill-cleaved recombinant plasmid no.17 were analyzed by agarose gel
electrophoresis, Southern blot transferred and hybridized with the
labeled ko CGTase gene fragment probe. The results were shown
in Fig.3.22.

The result in Fig.3.22 showed that hybridization signal was
observed with 3.54 kb insert fragment from tfiiidlll-cleaved recombinant
plasmid no.17 (lane d), indicating that the recombinant plasmid no.17
should carry the CGTase gene from sacitius Sp. All. However,
hybridization signal was also detected with the linear form of
wingi I1-digested vector pUCI8 (2.6 kb) in lane c. This was because
there was part of the multiple cloning sites (from esii 0 saani
sites' of vector pUCI8 in the labeled 3 kb CGTase gene fragment.



Figure 3.22 Electrophoretic analysis (A) and Southern hlot
hybridization of (A) with nonradioactive labeled
3 kb CGTase gene fragment probe (B)

lane @ «siwiaarr (DNA Barker»

lane b PCSBCS digested with e st

lane ¢ pUCIB digested with //iiidm

lane d the recombinant plasmid no.17
digested with //indill

lane e pUBHO digested with ifcoRl
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