
See	discussions,	stats,	and	author	profiles	for	this	publication	at:	https://www.researchgate.net/publication/236661881

Optimised	conditions	for	Pulsed	Field	Gel
Electrophoresis	(PFGE)	separations	of
Pasteurella	multocida	B:2	DNA

Article		in		Asia-Pacific	Journal	of	Molecular	Biology	and	Biotechnology	·	January	2001

CITATIONS

0

READS

34

4	authors,	including:

Some	of	the	authors	of	this	publication	are	also	working	on	these	related	projects:

The	author	View	project

Fish	borne	Pathogen.	View	project

Kwai	Lin	Thong

University	of	Malaya

349	PUBLICATIONS			2,861	CITATIONS			

SEE	PROFILE

Noor	Hasima	Nagoor

University	of	Malaya

51	PUBLICATIONS			448	CITATIONS			

SEE	PROFILE

All	content	following	this	page	was	uploaded	by	Kwai	Lin	Thong	on	28	June	2016.

The	user	has	requested	enhancement	of	the	downloaded	file.

https://www.researchgate.net/publication/236661881_Optimised_conditions_for_Pulsed_Field_Gel_Electrophoresis_PFGE_separations_of_Pasteurella_multocida_B2_DNA?enrichId=rgreq-9fe60843ee6422fd6789d8393efdcd6e-XXX&enrichSource=Y292ZXJQYWdlOzIzNjY2MTg4MTtBUzozNzc3OTczNzQ2OTMzODRAMTQ2NzA4NTMyMTY5MA%3D%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/236661881_Optimised_conditions_for_Pulsed_Field_Gel_Electrophoresis_PFGE_separations_of_Pasteurella_multocida_B2_DNA?enrichId=rgreq-9fe60843ee6422fd6789d8393efdcd6e-XXX&enrichSource=Y292ZXJQYWdlOzIzNjY2MTg4MTtBUzozNzc3OTczNzQ2OTMzODRAMTQ2NzA4NTMyMTY5MA%3D%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/project/The-author?enrichId=rgreq-9fe60843ee6422fd6789d8393efdcd6e-XXX&enrichSource=Y292ZXJQYWdlOzIzNjY2MTg4MTtBUzozNzc3OTczNzQ2OTMzODRAMTQ2NzA4NTMyMTY5MA%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/project/Fish-borne-Pathogen?enrichId=rgreq-9fe60843ee6422fd6789d8393efdcd6e-XXX&enrichSource=Y292ZXJQYWdlOzIzNjY2MTg4MTtBUzozNzc3OTczNzQ2OTMzODRAMTQ2NzA4NTMyMTY5MA%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-9fe60843ee6422fd6789d8393efdcd6e-XXX&enrichSource=Y292ZXJQYWdlOzIzNjY2MTg4MTtBUzozNzc3OTczNzQ2OTMzODRAMTQ2NzA4NTMyMTY5MA%3D%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Kwai_Lin_Thong?enrichId=rgreq-9fe60843ee6422fd6789d8393efdcd6e-XXX&enrichSource=Y292ZXJQYWdlOzIzNjY2MTg4MTtBUzozNzc3OTczNzQ2OTMzODRAMTQ2NzA4NTMyMTY5MA%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Kwai_Lin_Thong?enrichId=rgreq-9fe60843ee6422fd6789d8393efdcd6e-XXX&enrichSource=Y292ZXJQYWdlOzIzNjY2MTg4MTtBUzozNzc3OTczNzQ2OTMzODRAMTQ2NzA4NTMyMTY5MA%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/University_of_Malaya?enrichId=rgreq-9fe60843ee6422fd6789d8393efdcd6e-XXX&enrichSource=Y292ZXJQYWdlOzIzNjY2MTg4MTtBUzozNzc3OTczNzQ2OTMzODRAMTQ2NzA4NTMyMTY5MA%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Kwai_Lin_Thong?enrichId=rgreq-9fe60843ee6422fd6789d8393efdcd6e-XXX&enrichSource=Y292ZXJQYWdlOzIzNjY2MTg4MTtBUzozNzc3OTczNzQ2OTMzODRAMTQ2NzA4NTMyMTY5MA%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Noor_Nagoor?enrichId=rgreq-9fe60843ee6422fd6789d8393efdcd6e-XXX&enrichSource=Y292ZXJQYWdlOzIzNjY2MTg4MTtBUzozNzc3OTczNzQ2OTMzODRAMTQ2NzA4NTMyMTY5MA%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Noor_Nagoor?enrichId=rgreq-9fe60843ee6422fd6789d8393efdcd6e-XXX&enrichSource=Y292ZXJQYWdlOzIzNjY2MTg4MTtBUzozNzc3OTczNzQ2OTMzODRAMTQ2NzA4NTMyMTY5MA%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/University_of_Malaya?enrichId=rgreq-9fe60843ee6422fd6789d8393efdcd6e-XXX&enrichSource=Y292ZXJQYWdlOzIzNjY2MTg4MTtBUzozNzc3OTczNzQ2OTMzODRAMTQ2NzA4NTMyMTY5MA%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Noor_Nagoor?enrichId=rgreq-9fe60843ee6422fd6789d8393efdcd6e-XXX&enrichSource=Y292ZXJQYWdlOzIzNjY2MTg4MTtBUzozNzc3OTczNzQ2OTMzODRAMTQ2NzA4NTMyMTY5MA%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Kwai_Lin_Thong?enrichId=rgreq-9fe60843ee6422fd6789d8393efdcd6e-XXX&enrichSource=Y292ZXJQYWdlOzIzNjY2MTg4MTtBUzozNzc3OTczNzQ2OTMzODRAMTQ2NzA4NTMyMTY5MA%3D%3D&el=1_x_10&_esc=publicationCoverPdf


L
r
7
r

r
I
t,

I

7
r

l'
q
r
r

I
,
Ir
I
r
Ir
(

i
i
I

j

i,

a

I
I

t
t
I
I

t
I

?

i
I

Asia Pacif.cJournal of Molecular Bi.olog and Biotechnologl, 2001

U o l . 9 ( 2 ) : 1 4 7 - 1 5 0

RESEARCH NOTE

Optimised conditions for Pulsed Field Gel Elestrophoresis (PFGE)

separations of Pasteu,rella maltocida B:2 DNA

N. N. Hasimax,J. Saidi, K.L.Thong and A. Ansary

Institute of Biological Sciences, Faculty of Science,

Uniaersity of Malaya, 50603 Kuala Lumpur; Malaysia

fuceived 2 August 2001/Accepted 5 Septetnber 2001

Abstract. Pulsed field conditions specific for Pastzurella multoci,da B:2 have been optimised to obtain a good

separation resolution. Restriction enzqe, Nofl, was the most suitable as it generates discernible number of bands.

Other optimised electrophoretic conditions were: 7.5% agarose gel concentration, 200 V ramped pulsed time of

1-25 s and a run time of 26 h. This research is important for fast and accurate characterisation of this bacterial

strain following an outbreak in Malaysia.
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Pu lsed  f i e l d  ge l  e l ec t ropho res i s  (PFGE)  has

successfu l ly  shown greater  d iscr iminat ion in

separating DNA restriction fragments ranging from
less than 10 kilobase pairs (kb) to large chromosomal
DNAwith more than 4 million base pairs (Mb) (Smith

et a1.,1987: Leblond et a1.,1990; Townsend et a\.,1992;
Gunawardena et a1.,2000). PFGE is able to separate
large DNA molecules by forcing them to change their
direction of migration periodically (Schwartz and
Cantor, 1984). Several modifications of this original
technique can be observed in the l iterature to
improve the resolution of results obtained (Hunt z/
al., 2000) . Preliminary experiments were carried out
to  de te rm ine  the  op t ima l  pu l sed  t imes ,  ge l
concentration, voltage gradient and run time for
maximum separation of DNA fragments.

When combined PFGE with restriction enzlirne
digest ion of  genomic DNA, a study of  genet ic
variability amongst individuals is possible (Httnt et al.,

2000). A'rare-cutting' enzyme is desirable as itwould
generate large fragments that can be separated on a
PFGE ideal for analysis.

Haemorrhagic septicaemia (HS) , a fatal

disease of cattle and buffaloes, is caused by Pasteurella
multocida (seroqpe B:2) in the tropics. There is the
need to study the molecular characterisation of this

organism for the development of better vaccines.
Therefore the aim of this analysis was to optimise gel

concentration, voltage gradient, run time and pulsed

t ime together  wi th rest r ic t ion enzyme analys is

d iges t i ons  ' t o  enab le  a  de ta i l ed  mo lecu la r
investigation of this bacteria.

P multocidaserotFpe B:2 used in this studywas
provided by the Veterinary Diagnostic Laboratory
(VDL), Petaling laya and Veterinary Research
Institute (\lRI), Ipoh. Suspect colonies were identified
by standard bacteriological techniques (Rimler and
Rhoades, 1989) and confirmed as P, multoci,da
serotype B:2. For DNA preparation, the cell pellet
was harvested by centrifugation at 4"C for 10 min at

6000 rpm. The cell pellet was washed twice in 1 ml

cold SB (10 mM Tris, pH 7.5, I mM NaCl) buffer
and standardised to 1 X 10? cell,/ml. Equal volume
of the cell suspension and low melt agarose (l.\Vo)

were mixed and allowed to set in a mould . The

agarose plugs were then incubated in 10 ml of LB
(10 mM Tris pH 7.5,700 mM NaCl, 0.5 mM EDTA
pH 8.0, 0.2% sodium deoxycholate,O.SVo Sarcosyl,
0.\Va Brij- l8) buffer in a 50 ml conical tube
containing 0.01 g lysozyme and 10 ml RNAse (10 mgl
ml) incubated overnight at 37"C with gentle agitation,
followed by deproteination with lmglml proteinase
K at 50'C for 24 h. The plugs were then washed
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Figure 1. PFGEseperation of restriction f'ragments of the P
multocidagenome. Lane 1 is d DNA ladder, lane 2 is 8-48 kb marker
and lane 3 is low range PFGE marker. lanes 4 through 11 are,
respectively, total digests of the genome of P multoctda serotype
B:2 with Notl, SfI, Sacll, B$I, BsfZl, XmaI and Apal

thoroughly with TE buffer (10 mM Tris-HCl, pH8.0,
I mM EDTA, pH 8). A slice of the DNA plug was then
digested with 10 U l/ofl in the restriction buffer
according to the manufacturer's instruction.

PFGE analysis was performed using the Gene
Navigator by Pharmacia Biotech, with pulsed times
as determined by the desired fragment size range.
Low Range PFG marker (from New England Biolabs,
Inc.) was used as molecular weight size standards.
After electrophoresis, the gels were stained with
ethidium bromide followed by destaining in distilled
water and photographed with UV illumination using
black & white Polaroid film (Polapan 665pN).

Eight restriction endonucleases having G+C
recognition sequences i.e. l/ofl, SJil, SacII, NarI, BglI,
BstZI, XmaI and ApaI were screened to see which
would cut the Pastearella multocidachromosomal DNA
into a convenient number of large fragments. Two
out of these eight restriction enzymes, i.e. NolI and
S/iI, both with eight base recognition sequences
produced a suitable range of the DNAfragments. The
other enzymes produced many fragments that were
smal ler  than 40 kb (F igure 1)  and therefore
unsuitable for PFGE analysis. For further analysis, only
NotI enzyme was evaluated.

The ef fects of  d i f ferent  agarose
concentrations on DNA separation, that is, 7Va , l.2Vo ,
and 1.5% agarose gel was carried out and it was
observed that  resolut ion was improved wi th
increasing agarose concentrations. Figure 2 shows the
effects of different agarose concentrations run at the
200 V and pulsed times of 1-25 s. T}l'e 7.57o agarose
gel concentration was most ideal as with tlte 7Vo and
7 .2%,  t he  reso lu t i on  dec reased  espec ia l l y  f o r
fragments less than 48 kb.

PFGE of Pastmrella multocida B:2.
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Figure 2, The effects ofagarose gel concentration. A composite
gel with agarose of (,\) a.07o (B) 1.2% and (C) 1.5% shows PFGE
separation of P multocidagenome diagestedwith Nod. Lane contain
(1) low range PFGE marker and (2) NotI digested P multocida
genome.

Different voltage i.e. 100 V for 72 h, 200 Y for
26 h and 300 V for 8 h of total run time were tested.
Different run times were selected to achieve a
comparable separation between the various voltage
tested. Figure 3 shows the effects of the different
voltage used. It was observed that 200 V gave the
best resolution for DNA fragments ranging befiveen
194 kb to about 6 kb.

The effect of pulsed time was carried out on
a LbVo agarose gel at 200 V for 30 h of total run time.
The different range of ramped pulsed time i.e. 1-25
s,  1-1.8 s and 0.5-1 s was per formed to enable
observation of the size range that can be separated
(Figure 4). It was observed that DNA molecules
ranging from 47-190 kb are best separated when
pulsed time was ramped from 1-25 s while DNA
molecules ranging ftom 23-49 kb are best separated
at 1-1.8 s and 7-12 kb fragments should be ramped at
0.5-1 s for optimal resolution.

In th is  s tudy,  parameters af fect ing the
resolution of PFGE were tested for optimal separation
of restricted DNA fragments. We have.tested the
suitability of eight restriction enzymes and identified
two, *rat is, ly'ofl and ,fzl as the enzymes that are useful
to analyse and estimate the size of the P multocida
genome. These enzymes can generate discernible
number of fragments while the other six enzymes
tested generated too many smal l  f ragments.
Townsend et al.(1997\ also selected NolI and SmaIin
their analysis but found that NotI produced simpler
restriction patterns. Therefore we are reporting the
initial analysis of this study which involves l/ofl. We
are currently optimising the resolution with S/I. Two
other enzl'rnes, HhaI and HpaII which have not been
investigated in this study, were found to efficiently
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Figure 3. The effects ofvoltage gradient. PFGE seperation ofP

multocida genome was analysed using (A) 100 V for 72 hourse, (B)

200 V for 26 hours and (C) 300 V for B hours of total run time.

Lane contain (1) low range PFGE marker and (2) Nofl digested P

multocida genome.

discriminate isolates of serogrouP B P nxultoci'da

associated with haemorrhagic septicaemia (HS) . It

would be interesting to test these two enzymes in the

Malaysian isolates associated with HS.
From the experiments conducted to study the

effects of gel concentration, our results suggested that

there is an improvement in resolution with the
inc rease  i n  aga rose  concen t ra t i on .  Th i s  i s  i n

accordance with the results of Mathew et al., (1988)

where there was a small but significant improvement
in resolution when the agarose concentration was
increased from 0.9Vo to I.27a for the separation of

Iarge DNA fragments.
The velocity of all sizes of DNA is proportional

to the voltage gradient. Birren et al. (1988) observed
that  a lower vol tage gradient  produce bet ter

separation over a narrower size range. Therefore in

a restriction enzyme analysis that generates fragments
which are in a moderate size range of 5-194 kb, we

observed that a voltage of 200 V was optimal in

achieving good band resolution.
The pulsed time has been shown to have an

important effect on the mobil ity of large DNA

fragments in PFGE gels. The separation of molecules
is based on the raLe at which they alter their shape
inside the gel matrix. With the different pulsed times

the molecules will change their shape, that is, each
time the field direction changes, the molecules
change to achieve a configuration thatwill allow it to

efficiently move through the gel. The molecules also

spend some time to relax before they make the

change in their configuration. DNA relaxation times

are approximately proportional to the DNA size.
Therefore as relaxation times match the pulsed

duration, the mobility of these molecules varies very

Figwe 4. The effects of pulse time. PFGE separationof P- multorida

genome diagestedwith Nod. Pulse time: (A) 1-25 s, (B) 1-1.8 s and

(C) 0.5-1 s. lanes contain (1) low range PFGE marker and (2)

NolI digested P. multocidagenome.

sharply  wi th molecular  weight  and very h igh

electrophoretic resolution is achieved. However if

pu lsed t ime is  increased beyond that  which is

necessary for good separation of fragments then Iittle

additional change in velocity will be observed. As

shown in our results different pulsed times were

optimal for specific sizes of the DNA fragments in

the P. multocida genome.
Townsend  e t  a l . ,  ( 1997 )  made  s im i l a r

conclusions that are for restriction fragments of 10-

550 kb, optimal pulsed time was from 0.5 to 35.5 s

and for fragments of 100-150 kb, optimal pulsed time

was from 10 to 150 s.
Therefore, from the study, the optimised

conditions for PFGE analysis were: l.\Va agarose gel

concentration, 200 V, ramped pulsed time of 1-25 s

and a run time of 26 h. The data obtained is important

for molecular epidemiological studies to discriminate
between isolates of similar serotype of Pasteurella

multocida.
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