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Part| Introduction of PFGE

Identification and Phylogeny application

Bacterial, fungal and viral epidemiological typing
* Bacterial source tracking

Mutation detection and analysis

Plant and animal breeding

Phylogenetic inference and evolution
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nucleotide, amino acid sequences, MLST, MLVA
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PCR

AFLP, amplified fragment length polymorphism
RAPD, random amplification of polymorphic DNA.
DGGE, denaturing gradient gel electrophoresis
PFGE, pulsed field gel electrophoresis
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Electrophoresis of DNA oversly

Standards The samples are in the “lanes” below:
» After the electrophoresis, the gel
must be stained so that the DNA
can be seen.

¢ The researcher will have loaded
some size standards as well as
the samples so that the size of
the unknown samples can be
accurately estimated

e The gel will look like this
illustration when illuminated by
UV light.

The electrical current flows in this direction




Pulsed Field Gel Electrophoresis

« DNA in the size range of 30 kb and larger will no longer
migrate in a conventional agarose gel arrangement. It is
simply too big and has stretched out too wide.

e In 1984, Schwartz and Cantor devised a solution for this
problem - they found that DNA could be coaxed through an
agarose gel in a stepwise fashion, by pulsing the electrical
fields in different directions. This is why this technique is
called pulsed field gel electrophoresis (PFGE)

How does PFGE work? m@

« When the first electrical field is applied to the gel, the DNA elongates in the direction
of the electrical field and begins to migrate in the gel.

« The first electrical field is then switched to the second field according to the run
specifications. The DNA must change conformation and reorient before it can
migrate in the direction of this field.

« As long as the alternating fields are equal with respect to voltage and pulse
duration, the DNA will migrate in a straight path down the gel.

CHEF

Field A Field B

Reorientation Angle

How does PFGE work?

9
o
Conventional electrophoresis uses a single electrical field to cause
biomolecules to migrate through a matrix according to the
mass:charge ratio present in the biomolecule. Thus the migration
distance of this biomolecule is indicative of its mass.

DNAina When an electrical DNA that is less than Larger DNA, 25kb - 10+MB
Native field is applied, the 25kb will migrate in a in size will migrate
State DNA stretches out conventional agarose according to it's size in
to align with the gel according to it's PFGE by pulsing the DNA
field size through the agarose gel at
% alternating angles.
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Microscopy of PFGE in action: i

—— Direction of first electrical field

You can see here
—_— My ;777
the “kinking” of

the DNA in the gel

during the

electrophoresis
rocess.

Direction P

of second 0.16s 0.23s 0.33

glectrical As the fields are

field switched, several
kinks emerge.
Eventually one

kink “wins out”
and pulls the

0.50s 0.70s 1.40¢ whole molecule
through the gel.

m— = 4 microns
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Pulsed Field Gel Electrophoresis

Makes Genomic Analysis Possible

e This new method of electrophoresis enabled progress in a whole new
group of researchers to make progress in analyzing DNA fragments.

« The PFGE instruments are now in use in a variety of applications :

« Cancer Research , the effectiveness of radiation and chemical therapies is
measured and evidence of programmed cell death is monitored using PFGE

« Food Safety and Public Health , spread of various bacteria and fungi are

tracked using PFGE

« Genome Mapping of many organisms, including human and the tracking of

chromosomal rearrangements

1) Embed Cells in Agarose

Cellular Protein
Cell Wall

Whole cultured cells

are  embedded in . .
agarose. This " mea@
prevents shearing -0

of the genomic DNA during the lysis
and digestion steps.

3) Digest Genomic DNA

16hr

i 9
The rare cutting _ Dk @
enzymes produce i

about 15-20 bands
that can identify
distinct subtypes.

The agarose/cell mixture is poured-into
a small mold (1.5mm x 10mm x 5mm)

I
Rare Cutting Restriction Enzyme

DN

2) Lyse Cell walls and digest Cellular Protein

Once solidified, the “plug” is extruded
from the mold.

The plug preparaton and gel
electrophoresis can be done in as little
as 24 hours or as long as 4 days.

The agarose “plugs” are bathed first in

a lysozyme ( or appropriate) solution
for 1hr. Then they are bathed in
Proteinase K solution overnight.

PFGE Sample Preparation

| http://insilico.ehu.es/digest/

4) Load Plug into Agarose Gel and Separate

b

(side view of agarose gel)

S

Pulsed Field Gel Electrophoresis
(PFGE) can separate very large
fragments of DNA. This is achieved
by delivering the electric current in
short pulses and alternating the
direction of the electrical field.
Separations in PFGE usually take
14-24 hours.

PFGE Sample Preparation
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Genome digest with Restriction enzymes "

\ﬁ—/\ Separate fragments with PFGE

5) Stain Gel and Visualize Band Patterns

The DNA is Discovel
=== === visualized by @

staining the gel with
Ethidium  Bromide
and illuminating the
stained gel on a UV
light source.

The gel image can be
captured by CCD camera
or scanner and the
digitized gel is ready for
comparison in a band
pattern database. These
comparisons  can be
easily shared between
labs electronically.

6) Band Patterns are Digitized and
added to a database for analysis

PFGE Sample Preparations
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o # 3k 4% 1 (Pseudomonas aeruginosa)
A B4R (E. coli)
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Smal-Staphylococcus aureus

o A D E) BRI e)DNA riSmal ) B 7R - 3 F A CHEF mapper
sz Bt B kAT A R F o lane M A S. aureus NCTC8325 1t 5 4
T ¥ % & - 4% 4 & Switch Time 5~40 sec - 6 \/em - 120° - 0.5x TBE 2500ml -
14°C » 1% SeaKem Gold agarose - 21 hrs, EtBr staining -

MSSA Phylogenetic Tree analysis

agr tutisea/sei

| | TCOITY MSEA 1 i
| TCOW2 MSBA | -

I | | TCOIBS MSSA 1 -
[t— TCON00 MEEA 1 42
TCOIB MSSA 1 -

TEDI2T MSEA 1
COOT MSSA § -
TCOIS MSSA 1 4
TCOI06 MESA | 4

TCOI0 M3SA 1 4=
TC1BT MSEA ¢ -
TEU66 MSEA 2 -+

TCUISE MSSA 1 -
TE01 MSSA 1

B R 58 T F A8 KA 3

M M

M M

Xbal-Klebsiella pneumoniae
o lane 1~5+10+15 % £ B CDC #% i fj#H9812 {§ & & & % 7 ajinternal

reference, it & & 85 /K 4 3
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Journal of General Microbiology (1991), 137, 2531-2538.  Frivted in Ureal Beitain 2531

Electrophoretic karyotypes of clinically isolated yeasts of Candida albicans
and C. glabrata

KOHTARO ASAKURA,' SHIN-ICHI IwaaucHl,? Micaio Homma,* Tomoko Sukal,®
Kon HigasHine® and Kenn Tanaka?

| Departnient of Ophthalwology, and *Labaratery of Medical Mycalogy, Research Institute for Disease Mechanism and
Cuntrol, Nagoya Usiversity School of Medicine, Showa-ka, Nagoya 446, Japan
*Departmient of Obstetrics and Gynaecalogy, Chita City Hespital, Chita 478, Japan

(Received 5 February 1951 : revised 25 June 1991 accepted 23 July 1991)

On-nnnmamrurlwunsof msl were collected rom the vaginas of 97 outpatienth. The isolates were
identified by their test and from their

Candida atbicans and Candida M-m were the major isolates (5% -ldm')o. respectively). The karyotypes of
ﬁenhmmmlysedwwmlldl el almost all

from one another whea the band mobilities were carefully compared. Chml.lr!nﬂs and karyotypes were nat
directly correlated, but seven C. albicans karyotype

the same phenatype. These isnlates are inferred to be m!al Iy 2 wide genomic reorganization and mutation
and the phenotypic changes may be advantageous for survival. The karyotypes of the isolates recovered from
individual patients after intervals of 1-6 months were all identical except for one or two highly variable bands which
were identified with an rDNA probe. This suggests that the variable bands are tao variable to be useful for
distinguishing strains, but from the patterns of the identical bands (Le. except for the variable bands) we concluded
that straies from individual patients do not change, at Jeast mrdon‘mrindx- '!hls mwlrd with the uluuin
inter-isalate variability in karyotype, will be useful for ide p
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Fig. 2. Assigrment of of the rDNA probe.
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theother ¢ 2576174 A i 7
common basds of C. albicans: poisters or the right indicate
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IDENTIFICATION OF CLINICAL ISOLATES OF LEPTOSPIRA
SPP BY PULSED FIELD GEL-ELECTROPHORESIS AND
MICROSCOPIC AGGLUTINATION TEST

Pimjai Naigowit', Sathapana Charoenchai?, Mayurachat Eiaklang?,
Umaporn Seena?, Piyada Wangroongsarb®, Pathom Sawanpanyalert? and Paijit Warachit?

Technical Office, 2Medical Biotechnology Center, 3National Institute of Health, Department
of Medical Sciences, * Department of Medical Sciences, Ministry of Public Health,
Nonthaburi, Thalland

Abstract. Twenty-five clinical isolates of Leptospira spp were characterized by microscopic
agglutination test (MAT) and pulsed field gel-electrophoresis (PFGE) in comparison with 23
reference Leptospira serovars and with the saprophytic L. biflexa serovar Patoc, PFGE DNA
profiling was more specific and reliable than MAT.

f cinical isoletes and reference strains of Leprospina 3p
dals and Methcd:
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e i676.66Ts  Brmvea v eraai BRAZILIAN ARCHIVES OF
BIOLOGY AND TECHNOLOGY

———————————————
AN INTERNATIONAL JOURNAL

Pulsed Field Gel Electrophoresis Reveals Chromosome
Length and Number Differences in Brazilian Strains of
Metarhizivim Anisopliae

Vanessa Kava-Cordeiro’, Marisa Vieira de Queiroz’, Aline Aparecida Pizzirani-Kleiner’
and Joio Lucio Azevedo®

! Laborarério de Genética de Microrganismos; Departamento de Genética; Universidade Federal do Parand;
C. P 19071; 81.531-990; Cwririba - PR - Brazil. © Depmtamento de Microbiologia;, Universidade Federal de
Vigosa, Vigosa - MG - Brazil. * Depariamento de Genética: Escola Superior de Agricultiva “Luiz de Queirez”
Universidade de Sco Paulo; Piracicaba - SP - Brazil
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Figure 1 - Separation of Metarhizium anisopliae ntact chromosomal DNAs on a CHEF gel.
Gel (0.6% w/v) was electrophoresed in A condition. Group I) two to thres bands
corresponding to molecules between 0.9 and 2.8Mb: Group II) three bands
corresponding to melecules between 3.6 and 4.9 Mb and. Group III) with these
parameters presents rwo bands corresponding ro melecules between 6.0 and 7.7 Mb.
A.n. shows the Aspergilius nidulans chromosome size standards.
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Pulsed fisld gel electrophoresis (PFGE)
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m/natureprotocols
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PROTOCOL |
Pulsed-field gel electrophoresis
Jill Herschleb, Gene Ananiev & David € Schwartz
Departments of Chemistry and Genetics, UW Biotechnalogy Cen Iniversity of Wisconsin—Madison, 425 Henry Mall, Madison, Wi SA.

Correspondence should be addressed to D.CS. (doschwarnz@wise,
Fublishad online 29 March 2007: doi:10.1038/nprot.2007.94

This protecol describes pulsed-field gel electrophoresis (PFGE), a mathod developed for separation of large DNA molecules, Whereas
standard DNA gel electrophoresis commonly resolves fragments up to ~ 50 kb in size, PFGE fractionates DNA molecules up to 10 Mb.
The mechanism driving these separations exploits the fact that very large DNA molecules unravel and “snake” through a gel matrix,
and such electrophcretic trajectories are perturbad in a size-dependent manner by carefully oriented electrical pulses. PFGE has
enabled the rapid ganomic analysis of microbes and mammalian cells, and motivated development of large-insert cloning systems such
as bacterial and yeast artificial chromosomes. As such, this protocol includes descriptions of two types of FFGE instrumentation (not
commercdially available}, along with detailed instructions for their operation. Additionally, this protecol provides basic instructions for
the preparation of intact chromosomal DNA from several types of organisms. PFGE takes 2-3 days, exduding sample preparation.
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BAC Clone analysis ‘IM Phylogenetic Tree
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Figure 4, Separstions of experimental samples usng low reorientation magies. (A) 2.5 b separsion of Iragmeats up to 25 kb, Fosmid DNAs from mini-preps were s ST 03 )
clzaved with Hindlll and loaded onto a 1% LE agaose gel in 0.5 x TAE. Markers ncluced a | kb ladder on the ef, ane |, and & 5 kb hidder on menn- m AEgsin BT O3 A)
el wai un st 14°C for 2.5 h using fields of 3 V/em, 2 switch irterval of 0.4 s, and a reoriencation nﬁc:rﬁ-"ﬁlkhmnbc'hmm migruted 8. L newessis STt O3 M)
em from the well. (B) 3.5 1 separaticn of melecules up ta 100 kb. Mini-prepped BAC DNA was cleaved with Nor! to excise the inseried segment nrnn-mDNA smgsconz =T 01 @)
DNA wat i i 14°C, for 35 1a 808 el of Seaem LE fn € SXTAE. with 1 90 recriention asgl usng fieds cf ¢ Viem and o svich imerval rC Py el

of 23 Tae far left lane contains larrbdn ‘adders, and the Mid-Range I rmurker of New Englasd Riolabs s mmedistely adacent. The far right lane concains the

Low Range marker, with tie Mid Range [1 immediately adjacen. Lanes 1—4 contain DNA from different BAC closes. mmw band of 7.7 kb is visble r

in all lancs, and has migrated 7.8 cm Fom the welb. {C) 3.5 h scparation of molecules up to 250 kb. Mini prepped BAC DNA was cleaved with Noil o excist L
e of ‘unan DNA. Digcsed DNA was 1 for 3.5 1 i 8 0.8% gel of FMC G Agarose in 0.5 XTAE, with 100 reoricacion angles wsing

U imseriad e
ik of 3 Vicm und a switch interval dnat was Encarly ranped fwm an valee of 3 3 w o final valuc of 5 5. Lambsla Ladders were ran in the ofl Lanc a3 1
site mirkers. Lanes. 1 —4 costain BACS of ~ 120, 100, 190 1nd 150 kb. The BAC vecor band of 7.3 kb is visible in all laes. A muler mdicaics dissnee (cin).

Nucleic Acids Research, 1994, Vol. 22, No. 24|

og

negoool s 02 @).04 65
Howscoe  1ET21 04 #)
auaven w06 @)
N 15726 06 A)
Negse  STL OB @)
numsons w17 0MD @)
Se maker stran HR1Z)

What you can store

_ @ [ ]
BioNumerics Information fields

A UNIVERSAL PLATFORM FOR DATABASING AND °Uipkt0 Iitg()f;i:ﬁs ('Bgc?ggtom characters)
ANALYSIS OF BIOLOGICAL DATA Ll

Attachments

«Bitmap images
HTML and hyperlinks

sWord documents

#Excel spreadsheets

«PDF files

sText documents

Fingerprints

+ 1-D electrophoresis gels scanned as bitmaps (RFLP, PFGE,
Ribotyping, RAPD, DGGE & TGGE, etc.)

= Sequencer chromatogram files (AFLP, VNTR, HDA, etc.)

= Spectrophotometric files

= MALDI & SELDI profiles

» All other kinds of densitometric profiles




What you can store

Information part

EXPERIMENT DATA

Data11l
Data 12
Data13

T g

EXPERIMENT DATA

Data 21
Data 22
Data 23

Gel analysis with Normalization
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What can you do with Tree and Network Inference
(Clustering)

o: O
Cluster analysis

UPGMA, Nearest Neighbor, Furthest Neighbor, Ward...
Minimum Spanning Trees

Consensus trees
Calculation of degeneracy, error estimation on trees
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Cluster analysis

Comparison se x

Sirvilarity

Comparison settings

=17 Curve based Page 2
+ Pearson correlaton
* Cosne coefficent

# Rarked Pearson correlaton
1153 Inchucing errors

* ‘Veighted Pearson correlaton Degeneracy handling
=13 Band based I Enable degeneracy handing
® Jaccard
Secondary criterion [porotmse =1
@ Jeffroy's X
+ Odhal e szt Dc rot calcuate =1
@ Number of different bands
cutoffabcve: [T %

™ Carulate eror flags I Caluiate duster cute’f

Branch qualty  [oy, ruot calulate =

™ Save as new default to catabase

e L e

Phylogenetic Tree analysis

TE120E MSSA
TCAG13 MESA
TC1444 MSSA
TC1683 MSSA
TCOS21 MSSA
TCO173 MSSA
TCO382 MESA
TC0183 MSS5A
TCO0208 MSEA
TCO1681 MSSA
TCAT26 MSSA
TC1422 MSSA
TCO126 MSSA
TCO355 MSSA
NCTC8325

TCO12T MSSA
TCO207 MSSA
ToooRs MESA
TCO198 MSSA
Too2Re MEBA
TC0396 MSSA
TCo3s1 MSsA
TCO668 MSSA
TCO0230 MSEA
TC1187 MSSA
TC1650 MSSA
TCUSHE MSSA
TCABS MSSA

S e d s

B T S ]

i

i

TC No. agr raviscalser >

Composite Data sets

BCEA®

PFGE Xbal PFGE Apal "Concatenated” PFGE type

Iy i ~m11m > ) MMNED W

Combined character table

el JoI I el ]

Panel 1 Fanel 2

Option 1: averaging similarity matrices

Fingerprint 1 Fingerprint 2

e
Entry B i i

Entry A |

Jaccard: 2 = 66%
3

BUT: Fingerprint 2 contajins more bands > gives more information

'Scores are weighted using “internal weights”,
i.e. the total number of bands inside each experiment:

3x66% + 9 x B8% _
3+9

83%

= the same as if both gels are combined into one large fingerprint




RFLP & Probes
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181311 RELP 181245 RFLP
P
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11 isolates identical in their banding pattern $3311 RFLP,
which could be further separated
by 1S1245 RFLP.

>
Restriction Fragment Length Polymorphism (RFLP) Discover
DNA Exuractad from
blood cells Restriction eznymecleavage
of DNA
ﬂ
Fragmentsof DNA are
DNAprobe | Transfer of DNA ir soparated hy ol ok
binds to tna membrane
Joe_Gamgle DO
— —| —
Mombrancis ~ X-ray film, sandwiched DINA paruecn s compared
washed froo of ::*:Er:;:*;mhdnﬁmt “with patterns from knawn
e
>

—=

A dendrogram showing the
cluster analysis of the
composite dataset of RFLP
experiments using 1811 and
1S1245 as probes

A total of 14 clusters (defined
by 80% similarity) are

and labelled A-N.

" grouped in rectangular frames

i,

Part Il Bio-Rad CHEF Systems




The CHEF-Mapper XA system. -

&
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The CHEF Mapper System

Optimal DNA fragments in the
size range of 100bp - 10Mb.
Eight contiguous blocks of
programming are possible.

User can specify any angle of
electrophoresis from 0° - 360°
as well as specify runs in which
the angles are asymmetrical.
Stores 99 simple programs or 20
complex programs with up to
8 blocks of programming each.

basic

el

True nonlinear switch time
ramping for maximum flexibility in
Set clock delay for runs as well
as battery backed up RAM for
runs that are interrupted.
Secondary pulsing, and multistate
flexibility to enhance separations.
“Built-in””  expertise in  two
algorithms.

intermediate maximum

Automation|

N

Customizatioh

N

Versatility |

N

Mapper Feature

il

Feature CHEF Mapper
Included Angles 0-360°
Blocks 8
Battery Backed Up YES, upto 3 hr
RAM of interruption
Program Storage YES - up to 99
Algorithm YES
Multi-State Separation YES
Non-Linear Ramping YES
Asymmetric FIGE YES
Voltage Interrupts YES

el

Part Ill Critical Parameters in
optimizing your PFGE
sample resolution




Critical Parameters in optimizing @
your PFGE sample resolution
« Pulse / Reorientation Angle

« Switch Time and Switch Time Ramping

« Voltage Gradient

« Buffer Type and Temperature
« Agarose Type and Concentration

* Run Time

Pulse Angle and Sample Resolution
Discover

@

Using a smaller included angle for large fragments of DNA  (over
1Mb in size) results in a 50% savings in run time.

Angle is an important factor in achieving optimal resolution

As the angle is decreased, the resolution of the largest fragments
generally improves and the smaller fragments become crowded

Most CHEF protocols are optimized for the ~ 120° angle

A O Field B

Field A

Reorientation
Angle

Effects of different angles on
electrophoresis results: e

120 105 100 96’ oF

As we see here, the
space between  the
largest two fragments
has increased, but the
remaining 14 fragments
are becoming
compressed. If your
total analysis was in the
range of these largest
two  fragments, you
might choose a smaller
angle of electrophoresis.

Switch Time and Sample Resolution =~
» Switch time is the critical parameter in achieving
best PFGE resolution.

» The switch time is the length of time the electrical
field is pulsed in a single direction. Thus a 60s
switch time means that the electrical field will be
pulsed in one direction for 60s and then switched
to the other direction for 60s.

» The switch time is generally shorter for samples
with smaller DNA fragments and longer for
samples with larger DNA fragments.




Effects of switch time on

. . )
sample resolution vz,
45 60 90
seconds seconds seconds

As the switch time increases, the
larger DNA fragments move farther
into the gel during the same time
period.

The brackets indicate the same
region of the lane for each gel but
the sizes of the fragments in this
region get larger as the switch time
increases.

As you can see Switch Time
modification is the most powerful
parameter in PFGE.

Switch Time Ramping and Sample »
Resolution vz,

« Samples with a large range of DNA fragments sizes, for
example the S.cerevisiae chromosomes, can be
resolved by changing the switch time over the course of
the run.

¢ This is referred to as Switch Time Ramping because the
switching time will  “ramp up ” from a short switch time
to a longer one.

e The “ramp” of the switch time can be linear , that is
increasing in exact increments over the course of the
run; or non-linear , so that you can concentrate the
switch times on the largest or smallest regions as is
necessary to achieve better resolution.

Effects of Linear & Non-
Linear Switch Time Ramping opsoneieD)

Linear Non-Linear Non-Linear ~The non-linear ramps are described by
50% 21% 79% the amount of the total run time passed
(%) when you hit the mid-point of the
range of switch times.
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Voltage Gradient and Sample »
Resolution vz,

* The voltage gradient describes the strength of the electrical field and
is represented as V/cm, where the total voltage is divided over the
distance between two electrodes. Since that distance in a CHEF gel r@@'rr:—‘ —
box is approximately 33cm, a 200V run is really about 6V/cm. = 3
f%‘“,f e

* Typically the best resolution of chromosomal sized DNA fragments
(> 3 MB) is achieve when using low voltage gradients, 1.5-3 V/cm
combined with a narrow angle of electrophoresis.

* High resolution of DNA fragments up to 250 kb can be achieve by
using high voltage gradients, 9 V/cm. This voltage can be combined
with a narrow angle of electrophoresis to resolve samples in very
short run times, 4 hours or less.

+ Most CHEF protocols are optimized at ~ 6V/icim




Effects of Voltage Gradient on »
sample resolution vz,

The largest resolved fragment in
each gel is identified as well as
the position of that fragment in the
next gel.

3Vicm 6V/icm 9Vv/em
60hours 30hours 20hours

The 3V/cm gel has only separated
fragments  of about  400kb,
whereas the 6V/cm gel has
separated upto 850kb and the
9V/cm has separated upto 1.2Mb
in the same V*h. All gels used the
same switch times.

The resolution of the gel is
diminished even if the range is
greater in the 9V/cm gel.

Voltage allome willl matt impnopeove
resolution - SRitithh timmesmustt be
changed to ppodduee Ibestt rassitdts.

Buffer type & concentration "
and sample resolution e

In general, the lower the ionic strength of the buffer, the faster the run.

The run time advantage of low ionic strength buffer must be weighed
against the limited buffering capacities of dilute buffers and the loss of
resolution due to buffer break down.

The two buffers most frequently used for PFGE of DNA are 0.5X TBE
(Tris Borate EDTA) and 1.0X TAE (Tris Acetate EDTA).

1X TAE is very useful when separating MB sized DNA fragments
(>3MB).

0.5X TBE s useful for most separations up to MB sized DNA and
need not be changed, even over multi-day runs. This is the most
commonly used buffer in CHEF gels.

Effects of buffer on sample resolution 3
Discover
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*Notice that fragments of all sizes migrate farther, having a
greater velocity, in the TAE gel than that of the TBE gel.

*The TAE buffer is lower in ionic strength (40 mM buffering
agent) vs 45 mM in the 0.5 x TBE.

Buffer Temperature and sample »
resolution vz,

Buffer temperature will affect run time. The warmer the buffer
temperature, the faster the run. The resolution decreases with the
temperature increase.

Buffer temperatures at room temperature will decrease the run time by
about 50% over chilling to 14°, but the resolution loss will be so great, it
might not be worth the time savings.

Buffer temperatures at 4° will provide the sharpest resolutions but at a
greatly increased run time.

Cooling the buffer to  14°C is most common and the best
compromise between run time and resolution.




Effects of Buffer Temperature on

>

sample resolution i &

5°C 13°C 25°C 35°C

We can see here very
high resolution on the

right lane of the 5 ° gel,
however, few bands have

migrated into the gel.

This is greatly improved
in the 13° gel.

At 25°, some resolution is
maintained in the right
lane but the left lane has
become compressed.

This effect is even
greater in both lanes of
the 35° gel.

Agarose and sample resolution

>

i,

* Agarose type affects both sample migration and ease of
handling for PFGE gels.

* Agaroses for PFGE must be very pure, have a high tensile
strength, and have a minimum of charged contaminants
(usually described by the mr.)

« Generally 0.8%-1% agarose is ideal for PFGE separations of
up to 3MB and 0.5% - 0.9% is useful for the range above 3MB.

e Agaroses are available specifically for use with PFGE that
provide superior resolution (Bio-Rad’s PFGE Certified) as well
as agaoroses designed for decreasing run time while
maintaining good resolution Bio-Rad's Molecular Biology
Certified and Chromosomal Grade.)

Effects of agarose on sample

. ) 9
resolution by,
0.6% agarose 1.4% agarose 1.8% agarose The DNA fragments in the gels here

migrated nearly four times faster
(the gel runs are not all the same
lengths) in the 0.6% gel as in the
1.4% gel.

The guideline is that as the % of
agarose decreases the DNA
migrates faster, a larger total range

of fragments can be separated but

that some resolution will be lost.

Typically 1% gels are used for
CHEF.

Finally, different agaroses yield
different migration rates. For
example, Bio-Rad PFC Agarose
runs 10%+ slower than Molecular
Biology Grade Agarose.

Run Time and other notes: m@

« As we have seen, several strategies may be employed to
minimize or extend run time. In general, it is best to optimize for
the shortest run time that allows clear sample resolution. This
will maximize the efficiency of your PFGE related experiments.

« It is safe to leave the gel after run completion for several hours if
necessary as the DNA is much too large to diffuse out (>10kb)
and the presence of EDTA in the buffer and the cool buffer will
inhibit nucleases.




DNA DNA DNA DNA

1-100kb 0.1-2.0mb  2-4mb >4mb Auto Algorithm B
%Agarose 1.0-1.2% 0.8-1.2% 0.6-1% 0.5-0.8% @
Molecular weight Low [200k 1 High [2200k]
gelisy LExTBE 05 IR -2 AT LONLAE Calibration Factor [ 1.0 1, ENTER for NC S, cerevisiae
no change
Temperature 14°c 14°C 14°C 14°C S
S. Cerevisiae standard plug 200-2,200 kb
Voltage 6-9V/cm 4.5-6V/icm  2-3V/cm 1.5-2.5\/cm
, Condition : 1.0% PFGE,0.5x TBE,14C
Pulse parameters 0 05-10sec 10-200sec 200-1,800sec 10-60min
Voltage : 6 V/icm
Rum times 2-15hr 15-30hr 24-72hr 72.144hr Switch Time : Int. Sw. Tm = 26.31s
Fin. Sw.Tm = 3m48.48s,
Angle 0°+180°,120° 120° 120°,106° 106 Ramping factor: a = [ Linear ]

Run Time : 28:59 (hr)
]— - SHEDNASTRANHEREE IR E

Pulsed Field Standards and Markers <
Discover

. 9
e
. 170-3624 5 kb ladder standard.

. 170-3707 8-48 kb standard.

. 170-3635 Lambda ladder standard.
. 170-3605 S. cerevisiae marker.

. 170-3667 H. wingei marker.

. 170-3633 S. pombe marker.
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CHEF Genomic DNA Plug Kits oD

170-3591 CHEF Mammalian Genomic DNA Plug Kit
170-3592 CHEF Bacterial Genomic DNA Plug Kit

170-3593 CHEF Yeast Genomic DNA Plug Kit

Pulsed Field Other Accessories m@

161-0733 10x Tris / Boric Acid / EDTA (TBE), 1L
161-0770 10x Tris / Boric Acid / EDTA (TBE), 5L
161-0743 10x Tris / Acetic Acid / EDTA (TAE), 1L =
161-0773 10x Tris / Acetic Acid / EDTA (TAE), 5L

“ 161-3108~10 Certified Megabase Agarose, 25 g, 125g, 5009

[—
170-3713 50 Well Disposable Sample Plug Mold, £
170-3622 10 Well Reusable Sample Plug Mold, 1 | //

PFGE Application Workflow ,J
pp Dseover

Sample Sample Detection
—> Electrophoresis C—> | and Analysis

CHEF Genomic DNA CHEF Mapper XA system Gel Doc XR+ system

Plug Kit

Thank You |

EELFPHT AP




