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The National Molecutor Subtyping Metwork
_for Foadbome Disease Surveilforce
\

LABORATORY DIRECTIONS FOR MOLECULAR SUBTYPING Of Salmonella
(E. coli O157:H7 and Shigella) By PULSED-FIELD GEL ELECTROPHORESIS (PFGE)

Monday morning, March 15, 2004
Laboratory Module IA
Preparation of PFGE Agarose Plugs from Salimonella Cell Suspensions

BIOSAFETY WARNING: These organisms may have low infectious doses and most have caused
human illness. Please handle with caution.

Please read laboratory instructions on pages 1 and 2 before continuing. Treat all plasticware,
glassware, pipets, spatulas, etc. that come in contact with the cell suspensions or plugs as contaminated
materials and dispose of, or disinfect, according to instructions.

Please put your group initial (A, B, C or D) on all tubes, flasks, etc. that you use. You will be
given g)lates of seven different Salmonella strains. Cell suspensions will be made in Cell Suspension
Buffer' (CSB) from 14-16 h blood agar plates. Handle them carefully and with gloves.

1. Label seven Falcon 2054 tubes at the top with the culture numbers and your initial. Label
one Falcon 2054 tube with “Blank.” Add ~2 ml of Cell Suspension Buffer (CSB) to each tube.

2. Label seven 1.5-ml microcentrifuge tubes with the culture numbers and your initial (1-A).

3. Label one well of disposable and one well of reusable PFGE plug molds with culture
numbers.

4. Adjust concentration of the cell suspensions with the Dade MicroScan Turbidity Meter as
described in the following steps:

a. Check the digital output on the instrument by inserting the CSB “blank™ tube in the
left position of the turbidity meter and one of the other tubes of CSB in SAMPLE
position (right) of the turbidity meter. The reading should be 0.00+0.01. Hold the tubes
at the top.

b. Moisten a sterile disposable loop with sterile CSB and remove growth from the agar
plates into the appropriate Falcon tube that contains 2 ml of CSB. Suspend the cells by
rubbing against the wall of the tube gently so the cell§ are evenly dispersed and
formation of aerosols is minimized.

! Formulas for Teagents are on page 10.
Laboratory Directions - PFGE Page 1 of 10



c. Insert the tube of the cell suspension into the SAMPLE position to check the reading
(destired range is 0 48 - 0.52)

d. If the reading 1s greater than 0.52, add additional CSB, mix well and check reading
again until it is within the desired range of 0.48 - 0.52.

e. If the reading 1s less than 0.48, add additional growth from the plate to the cell
suspension until the desired range is obtained.

5. Transfer 400 pl (0.4 ml) of each cell suspensions to labeled microcentrifuge tubes using the
1000 pl (1 ml) pipet and tip. Place microcentrifuge tubes in plastic holders (float) and incubate
in the 37°C water bath for 5 minutes. Keep tubes containing rest of the cell suspensions on ice
bath until plugs are made and they are in the shaking water bath.

6. Remove cell suspensions in 1.5 ml tubes from water bath; add 20 ul proteinase K (20 mg/ml
stock solution) to each 0.4 mi cell suspension using the 100 pl pipet; mix by closing tube§ and
tapping side of tube. (The final concentration of Proteinase K [Invitrogen 25530-049] in the

cell suspension is 0.5 mg/ml.)

7. Remove 1% SeaKem Gold: 1% Sodium Dodecyl Sulfate (SDS) agarose from 56°C water
bath; keep agarose in beaker of water so that it will stay warm while making plugs.

Note: Do not remove melted agarose from water bath until you are ready to make the plugs; mix the
agarose with the cell suspensions immediately before the agarose can cool too much.

8. Add 400 pl (0.4 ml) melted 1% SeaKem Gold:1% SDS agarose to one of the 0.4 ml cell
suspensions; mix by gently pipetting mixture up and down a few times. The 1000 ul pipetman
can be used without changing the setting.

9. Immediately, dispense part of mixture into appropriate well in both plug molds. Do not allow
bubbles to form. Repeat for remaining samples. Allow plugs to solidify for 10-15 min at room
temperature.

Note: When reusable plug molds (2-cm x 1-cm x 1.5-mm) are used, 2 plugs can be made from these
amounts of cell suspension and agarose; when disposable plug molds (1.5 mm x 10-mm x 5-mm) are

used, 4-5 plugs can be made.

10. Continue with Step 1 of Laboratory Module IB.

Laboratory Directions - PFGE Page 2 of 10



Laboratory Module IB
Lysis of Cells in Agarose Plugs

Read instructions in this section before continuing.

1. Label seven 50 ml polypropylene screw-cap tubes with culture numbers and group initial.
(One of the tubes contains -35 ml Cell Lysis Buffer [5 mi x 7 tubes = 35 ml].)

2. Add 175 ul Proteinase K stock solution (25 pl x 7 tubes = 175 ul) to the tube that contains
the 35 ml Cell Lysis Buffer using 200 pl pipet; recap tube and invert or swirl gently to mix.
(The concentration of Proteinase K stock solution is 20 mg/ml. The final concentration in the

Cell Lysis Buffer is 0.1 mg/ml)

3. Dispense 5 ml of Proteinase K/cell lysis buffer to each of the other six labeled 50 ml tubes.
(5+ ml will be left in the original tube.)

4. If a flat edge is wanted on the plugs, trim excess agarose from top of plug with scalpel.
Dispose of scalpel in red SHARPS container.

a. Reusable Plug Molds: Open mold by partially unscrewing the back and removing 1t.
Put back of mold into plastic container that contains chlorox (5,000 ppm). Transfer
plugs from mold with wide end of spatula to appropriately labeled tube. Remove tape
from reusable mold and put front section of plug mold and the spatula in container with
75% Isopropyl alcohol.

b. Disposable Plug Molds: Remove white tape from bottom of molds and use tab from
strip to push plugs into appropriate tube. Discard disposable mold, tab and tape in
discard pan.

Note: Lyse both the large and small plugs of each strain in the same tube.
5. Confirm that plugs are under buffer and not on side of tube.
6. Place tubes in rack in 54°C shaking water bath incubate for 2 hours with constant agitation.
Confirm that the water level is above level of lysis buffer in tubes and tubes are moving freely

in the rack. Note the time the tubes went into the incubator or water bath.

7. Put bottle containing ~250 ml of sterile Ultrapure (Reagent Grade, Type 1) water into 50°C
water bath.

Laboratory Directions - PFGE Page 3 of 10



Monday afternoon, March 15, 2004

Laboratory Module IC
Washing of Agarose Plugs After Cell Lysis
Read instructions in this section before continuing.

1. Remove tubes with plugs from incubator or water bath; remove caps and replace with green
screened caps. Carefully pour off lysis buffer into discard pan. Gently tap bottom of“tube
against lab bench to force plug to bottom of tube.

Note: Touch top of green cap onto an absorbent paper towel so that most of the liquid during this and
subsequent washing steps is removed.

2. Add 15 sterile Reagent Grade water that has been pre-heated to 50°C to each tube and screw
original cap on top of green screened cap.

3. Confirm that plugs are under water and not on side of tube; return to shaking incubator or
water bath (50°C). Shake tubes for 10 minutes.

4. Pour off water into sink and repeat wash steps with pre-heated water (Steps 2 and 3) one
additional time.

5. Put one liter bottle of Tris-EDTA Buffer, pH 8.0 (TE) fitted with a dispenser into the 50°C
water bath.

6. Pour off water from plugs, add 15 ml pre-warmed (50°C) sterile TE, mix, and shake
moderately in shaking incubator or water bath (50°C) for 15 minutes.

7. Pour off TE and repeat wash step three more times (10-15 minutes each).
8. Pour off TE from last (fourth) wash step, add 10 ml TE, and place in rack (provided by

instructor) for overnight refrigeration at 4°C. Confirm that plugs are in the TE and not on the
side of the tube.
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Laboratory Module ITA
Restriction Digestion of DNA in Agarose Plugs with Xba 1

Tuesday morning (08:45— 09:45am), March 16, 2004
Read instructions in this section before continuing.

1. Label seven 1.5-m! microcentrifuge tubes with culture numbers and group initial; label three
1.5-ml microcentrifuge tubes with H9812 (PulseNet Universal standard strain of Salmonella
ser. Braenderup) and group wntial. Label one Falcon 2057 (17-mm x 100-mm) tube with "H"

and group initial.

2. Measure sterile Type 1 water and 10X H Buffer (Roche Molecular Biochemicals) into
labeled Falcon 2057 tube according to the following table ta make a 1:10 dilution of the buffer.
Measure reagents carefully; prepare enough for 11 plug slices. Mix well.

Note: Wear gloves when handling 10X buffer. Keep buffer on ice.

Reagent pl/Plug Slice pl/11 Plug Slices
Sterile Type 1 Water 180 pl 1980 ul
H Buffer 20 pl 220 pl
Total Volume 200 ul 2200 pl

3. Add 200 pl diluted H Buffer to labeled 1.5-ml microcentrifuge tubes.

4. Carefully remove plug from tube containing TE with wide end of spatula and place in a
sterile disposable petni dish or on the “plug cutter”.

5. Cut a 2-mm-wide slice from test samples with a razor blade and transfer to the labeled 1.5-
ml microcentrifuge tube containing 200 pl diluted H Buffer. Be sure plug slice is under buffer.
The same spatula, razor blade or scalpel, and petri dish can be used for all samples. Replace
rest of plug in original tube that contains TE Buffer.

Notes: The shape and size of the plug slice that is cut will depend on the size of the comb teeth that is
used for casting the gel. PulseNet recommends that the combs with larger teeth (10-mm-wide teeth) be
used to cast the gels because computer analysis of the gel lanes is more accurate and less tedious than
analysis of gel lanes cast with combs with the smaller teeth (5.5-mm). The number of slices that can be
cut from the plugs will depend on the skill of the operator, condition of the plug, and whether the slices
are-cut vertically or horizontally (5-mum x 10-mm plug).

6. Cut three 2-mm-wide slices of H9812 Salmonella ser. Braenderup standard plug and transfer
to tubes of diluted H buffer. Be sure plug slices are under buffer.

Laboratory Directions - PFGE Page 5 of 10



7. Place tubes containing sample and control plug slices in float and incubate in a 37°C water

bath for 10-15 min.

8. While plug slices are incubating in the buffer, dilute 10X H Buffer 1:10 with sterile Type 1
water according to the following table. Mix in the same Falcon 2057 tube that was used for H

Buffer.

Reagent pl/Plug Slice pl/11 Plug Slices
Sterile Type 1 Water 175 pl 1925 pl
H Buffer 20 pl 220 ul
Enzyme (10 U/ul) 5ul 55 ul
Total Volume 200 pl 2200 pl

9. After incubation of plug slices, remove H buffer by inserting pipet fitted with 200-250 pl tip
all the way to bottom of tube and aspirating buffer. Be careful not to cut plug slice with pipet
tip and that plug slice is not discarded with the tip.

10. Add® 55 pl of Xbal enzyme (Roche Molecular Biochemicals) to the diluted buffer; mix

well.

Note: Keep vial of restriction enzyme on ice or in insulated storage box (-20°C) at all times. Wear

gloves.

11. Add 200ul restriction enzyme mixture to each tube. Close tube and mix by tapping gently
on bench top; confirm that plug slice is under enzyme mixture.

12. Place sample and control tubes in float and incubate in 37°C water bath for at least 2 hr.

? The instructor will dispense the Xbal enzyme

Laboratory Directions - PFGE
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Laboratory Module IIB
Casting Agarose Gel and Loading Restricted Plug Slices on the Comb

Tuesday morning (11:30am — 01:00pm), March 16, 2004
Read instructions in Steps 1-9 before continuing.

1. Place 10-well comb in 14-cm-wide gel form; use leveling platform to confirm gel is level.
Confirm that front of comb holder and teeth face bottom of gel, and that the teeth of the comb
touch the gel platform.

2. Remove restricted plug slices from 37°C water bath; allow to equilibrate to room
temperature.

3. Remove enzyme/buffer mixture from plug slices with pipet and tip. Insert pipet fitted with
200-250 pl tip all the way to bottomn of tube and aspirate buffer. Be careful not to cut plug slice
with pipet tip and that plug slice is not discarded with the tip.
4. Add 200 pl 0.5X TBE to each plug slice.
5. Put comb on bench top or on top of gel form and load the plug slices on the bottom of the
comb teeth; put the H9812 Salmonella ser. Braenderup standard plug slices on teeth 1, 5, and
10 and the sample plug slices on the remaining teeth.

Note: Load samples in order that is shown on the PFGE report form provided by instructors.
6. Remove excess buffer with edge of tissue; allow the plug slices to air dry for 3 minutes.
7. Position comb in gel form, confirm that plug slices are correctly aligned, and carefully pour
100 ml of melted 1% SKG agarose (55°C-60°C) into the gel form. Remove any bubbles that
form with clean pipet tip. Allow gel to solidify for 30 minutes before removing the comb.

8. As soon as gel is poured, continue with Laboratory Module IIC below.

Note: Instructor will provide melted 1% SeaKem Gold (SKG) Agarose.

Laboratory Directions - PFGE Page 7 of 10



Laboratory Module IIC
Preparation of Electrophoresis Unit for PEGE of Restriction Digests

Read instructions in Steps 1-4 before continuing.

1. Confirm that electrophoresis chamber is level; adjust the leveling screws on bottom of unit,
if the chamber is not level. Put black gel frame in electrophoresis chamber; avoid touchin¥ the

electrodes.

2. Add 2.2 L of 0 5X TBE; close cover of electrophoresis chamber.

3. Tum on power supply and pump; confirm that pump setting is —70 (the buffer flow at this
setting is approximately 1 liter/min) and that buffer is circulating through the tubing.

4. Tum on cooling module and confirm that temperature setting is 14°C. (It usually takes
approximately 20 minutes for the buffer to cool to 14°C).

Laboratory Module IID
Electrophoresis of Restriction Digests in PFGE Gel

Read instructions in Steps 1-3 before continuing.

1. Unscrew and remove end gates from gel form; remove excess agarose from sides and
bottom of casting platform with a tissue. Keep gel on black casting platform and carefully place
gel inside casting frame in electrophoresis chamber. Close cover of chamber.

2. Select the following conditions on the CHEF Mapper electrophoresis unit:
Auto Algorithm
Low MW = 30 kb, High MW = 700 kb
Select default values except where noted by pressing "Enter"
Change run time to 16h.

(Initial switch time = 2.16 s; final switch time = 63.8 s)

3. Record the milliamp (ma) value on PFGE Report form (normal values = 120-145 ma).
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Laboratory Module IIX
Staining and Documentation of PFGE Agarose Gel

‘Wednesday morning, March 17, 2004
Read instructions in this section before continuing.
1. Tum off chuller, pumnp, and CHEF Mapper (3 switches) when electrophoresis run is over.

2a. Remove gel and place 1t in covered plastic container that contains 40l ethidium bromlde in
400 ml Ultrapure water (Reagent or Type 1 water). The stock solution is 10 mg/ml; it is diluted
1:10,000 for staining.

Notes: Ethidium bromide is toxic and a mutagen. The diluted stain can be reused 3-5 times if it is kept
in a dark bottle; discard used ethidium bromide according to the hazardous waste guidelines of your
institution (See Section 10 of the PFGE Manual).

3. Place container with gel on rocker for 25-30 min.

4. Attach tubing to right port of electrophoresis chamber and drain buffer into large Erlenmeyer
flask.

5. Rinse electrophoresis chamber with 1-2 liters Reagent Grade water; drain into large flask.
6a. Ethidium bromide - After gel has stained for 25-30 minutes, carefully pour into ladeled
bottle. WEAR GLOVES! Add 400 - 500 ml Reagent Grade water to gel and place on rocker

to de-stain for 60-90 minutes; change water every 20-30 minutes, if possible.

7. Capture image on Gel Doc 2000 (*.1sc file extension) according to the instruction sheet
provided. Name the files according to the appropriate designation:

HKG04001-a
HKG04001-b
HKG04001-c
HKG04001-d

Note: If background interferes with resolution, de-stain for additional 30-60 min.

8. Convert the *.1sc file to a *.tif file and save on diskette provided by instructor.
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Formulas for Reagents Used for PFGE’

Cell Suspension Buffer (CSB; 100 mM Tris: 100 mM EDTA, pH 8.0)
10 ml of 1 M Tris, pH 8.0
20 ml of 0.5 M EDTA, pH 8.0
Dilute to 100 ml with sterile Type 1 water

Tris:EDTA Buffer (TE; 10 mM Tris:1 mM EDTA, pH 8.0)
10 ml of I M Tris, pH 8.0
2mlof 0.5 M EDTA, pH 8.0
Dilute to 1000 ml with sterile Type 1 water

1% SeaKem Gold:1% Sodium Dodecyl Sulfate Agarose (1% SKG:1% SDS) in TE Buffer
a. Weigh 0.50 (or 0.25) gram SKG into 250 ml screw-cap flask.
b. Add 47.0 (or 23.5) ml TE Buffer; swirl gently to disperse agarose.
c. Remove cap, cover loosely with clear film, and microwave for 30-sec; mix gently
and repeat for 10-sec intervals until agarose is completely dissolved.
d. Place flask in S6EC water bath for at least 5 minutes.
e. Add 2.5 (or 1.25) ml of 20% SDS that has equilibrated to 56°C and mix well.
f. Recap flask and return to 56°C water bath until ready to use.

Cell Lysis Buffer (50 mM Tris:50 mM EDTA, pH 8.0 + 1% Sarcosine)
25 ml of 1 M Tris, pH 8.0
50 ml of 0.5 M EDTA, pH 8.0
5 g of Sarcosyl (N-Lauryl-Sarcosine, Sodium salt)
or
50 ml of 10% Sarcosyl (N-Lauryl-Sarcosine, Sodium salt)
Dilute to 500 ml with sterile Type 1 water

Add 25 pl Proteinase K stock solution (20 mg/ml) per 5 ml of cell lysis buffer just before use.
The final concentration of Proteinase K is 0.1 mg/ml in the buffer.

1% SeaKem Gold Agarose (1% SKG) in 0.5X TBE Buffer
a. Weigh 1.0 gram SKG mto 500 ml screw-cap bottle.
b. Add 100.0 ml 0.5 X TBE Buffer; swirl gently to disperse agarose.
c. Remove cap, cover loosely with clear film, and microwave for 60-sec; mix gently
and repeat for 15-sec intervals until agarose is completely dissolved.
d. Place bottle in 54-58°C water bath for at least 15 minutes before pouring gel.

Use of trade names and commercial sources is for identification only and does not imply endorsement by the
CDC or the U.S. Department of Health and Human Services.

* See Section 5a of the PulseNet PFGE Manual for detailed mformation.
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