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Important Information

Shipping/Storage ~ The Easy-DNA™ Kit is shipped at room temperature and should be stored at room
temperature. For long-term storage (> 6 months), store the mussel glycogen, RNase, and
Protein Degrader at -20°C.

Kit Contents The following components are included in the Easy-DNA™ Kit. Store each component at
room temperature.
Item Volume Composition
Solution A 55 ml Lysis Solution
Solution B 25ml Precipitation Solution
TE Buffer 100 ml 10 mM Tris-HCI, pH 7.5, 1 mM EDTA,
pH 8.0
Mussel Glycogen 750 pl 2mg/ml in sterile water
RNase 750 pl 2 mg/ml in sterile water
Protein Degrader 750 pl 5 mg/ml in sterile water
Precipitates The table below describes what to do if precipitates form in solutionsin this kit.
IF thereisa precipitatein.... THEN....
Solution A, warm the solution to 45°C and swirl to dissolve
precipitate.
Be sure to cool to room temperature before use.
Solution B, stir the solution before use and let the precipitate

settle to the bottom.
When pipetting be sure not to draw up precipitate.

the Protein Degrader solution after | warm the solution at 37°C for 5 minutes.
thawing (only if stored at -20°C),

Product Each kit component is sterile, free of nuclease contamination, and has been lot qualified
Qualification for optimum performance in the Easy DNA  Kit. With thiskit, more than 10 g of high
molecular weight DNA was isolated from 10° Sf9 insect cells.




Overview

Easy-DNA™ Kit

Experimental
Overview

Expected Yields

Introduction

The Easy-DNA™ Kit isasimple, quick, and inexpensive method for the isolation of DNA
from avariety of sources. DNA from the sources listed below has been successfully
isolated and used to produce PCR products or for Southern blot experiments.

« fresh, dried, frozen, or heparinized blood

* tissue culture cells, both suspended and trypsinized

» mammalian tissue

» E. coli

 yeast cells

* plant leaves

* hair follicles

* mouse tails

* baculovirus (viral particles)

Cedllsare lysed by the addition of Solution A and subsequent incubation at 65°C. Proteins
and lipids are precipitated and extracted by the addition of Solution B and chloroform. The
solution is then centrifuged to separate the solution into two phases with a solid interface
separating the two phases. The DNA isin the upper, clear aqueous phase, the proteins and
lipids arein the solid interface, and the chloroform forms the lower phase. The DNA is
then removed, precipitated with ethanol, and resuspended in TE buffer. Purified DNA may
be used for PCR or restriction digestion, or may be stored at +4°C.

The following table gives the approximate yield of DNA from a variety of samples.

Sample Yield of DNA
1 pl of blood 5-10 ng
10 pl of blood 20-30 ng
10" Sf9 cells ~170-180 pg
10° E. coli cells ~30-40 pg
50 mg leaf tissue ~4 ug
50 mg of human liver tissue ~150 ug
87 mg of human brain tissue ~170 ug
500 mg of human brain tissue ~700 ug
500 mg of rat heart tissue ~100 pg
2 ml of blood ~40 g
4 x 10° Pichia pastoris cells ~850 ug
Mouse tail (1 cm) 125 ug
1 hair follicle 5-10 ng
750 pl of abaculovirus-infected cell culture N.D.*

*  Not determined, but the DNA solution yields a discrete PCR product using primers specific for the
polyhedrin gene.

continued on next page



Overview, continued

Flow Chart The figure below describes the experimental process.
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Overview, continued

Materials Supplied The following materials need to be made or supplied by the user. Some reagents apply

by User only to specific protocols, so review the protocol in question before you decide which
reagentsto prepare.
Reagents Equipment
« chloroform « sterile 1.5 ml microcentrifuge tubes
* 100% ethanol * shaking water bath
* 80% ethanol  water bath or heat block

Y PD medium (see Recipes, page 15)
SCED solution (see Recipes, page 15)

20% polyethylene glycol in 1 M NaCl
(see Recipes, page 16)

Phosphate Buffered Saline (PBS) (see
Recipes, page 16)

Zymolyase

1 M Sorbitol, 100 MM EDTA, 14 mM
[3-mercaptoethanol

| sopropanol

centrifuge, low-speed
microcentrifuge

sterile 15 ml snap-cap polypropylene
tubes (Falcon 2059 or equivalent)

vortex
ice bucket with ice




Methods

General Information

General Handling
Techniques

Before Starting

Selection of
Protocols

T ==

NOTE

When handling DNA, make sure you use sterile solutions. The solutions provided in the
kit are sterile and care must be taken to ensure that no DNases are introduced. Make sure
all equipment that comesin contact with DNA is sterile. Thisincludes pipette tips,
microcentrifuge tubes, 15 ml snap-cap polypropylene tubes, and pipettes. Be sure pipettor
barrels are clean and treated with ethanol.

Repeat pipettors can be used for multiple samples because the exact volumes of solutions
A, B, chloroform, and ethanol are not critical.

Y ou should have a heat block or water bath set to 65°C, an ice bucket with ice, and have
access to either a +4°C microcentrifuge or a +4°C centrifuge depending on the
application.

There are eight different protocols depending on the type of sample you have. Below isa
table to help you find the right method to use with your sample.

Sample Eruor;c:f:rl Page
Fresh, frozen, or dried blood (1 pl-100 pul) 1 5
1-5 hair follicle(s)
30-minute protocol for 350 ul blood 2
Suspension or trypsinized cells (10°-107 cells) 3 7

E. coli cells (0.5-1.0 ml overnight culture, ~10° cell/ml)
Mammalian tissues (3.5 mg-100 mg)
Fresh plant leaves (50 mg)

Mammalian tissues (100 mg-1 g) 4 8
Tissue culture cells (10”-10° cells)
Fresh blood samples (100 pl-2 ml)

Y east cells, small scaleisolation (1.5 ml stationary culture) 5 9
Yeast cells, large scaleisolation (10 ml stationary culture) 6 10
Baculovirus (750 pl from occlusion-negative infections) 7 11
Mouse tail (1 cm) 8 12

If your sampleis not represented above, please see the section Guidelinesfor Protocol
Development, page 13.




Protocol #1-Small Blood Samples and Hair Follicles

Before Starting Place 1 pl to 100 pl of fresh, frozen, or dried blood or 1-5 hair follicle(s) in microcentrifuge
tubes. Blood samples should be mixed to form a homogeneous solution.

Chill 100% and 80% ethanol in a-20°C freezer.
Thaw mussel glycogen (if stored at -20°C) and keep oniice.
Equilibrate heat block or water bath to 65°C.

| solation of DNA 1.

Add 50 pl Solution A to blood or hair follicle(s) and vortex in 1 second intervals
until evenly dispersed.

Incubate at 65°C for 10 minutes.

Add 20 pl Solution B, and vortex vigorously until the precipitate moves freely in the
tube and the sample is uniformly viscous (10 sec-1 min).

Add 70 plI chloroform and vortex until viscosity decreases and the mixtureis
homogeneous (10 sec-1 min).

Centrifuge at maximum speed in a microcentrifuge for 10 minutes at +4°C to
separate the phases and form the interface. Transfer the upper agueous phaseto a
fresh microcentrifuge tube. Proceed to DNA Precipitation.

DNA Precipitation 1.

Add 445 pl TE buffer and 5 ul mussel glycogen to DNA solution. Add 1 ml of 100%
ethanol (-20°C) and mix by inversion.

Incubate tube on ice for 30 minutes.

Centrifuge at maximum speed in a microcentrifuge for 10-15 minutes at +4°C.
Remove ethanol very carefully with a drawn-out pasteur pipette.

Add 500 pl of 80% ethanol (-20°C) and mix by inverting the tube 3-5 times.

Centrifuge at maximum speed in a microcentrifuge for 3-5 minutes at +4°C. Remove
the 80% ethanol with a drawn-out pasteur pipette.

Centrifuge at maximum speed in a microcentrifuge for 2-3 minutes at +4°C. Remove
residual ethanol with a pipettor. Let air dry for 5 minutes.

Resuspend the pellet in 10 pl TE buffer. DNA isready for further experiments. Store
at +4°C. See page 1 for expected yields.

5 No RNaseis needed for this preparation as these are small samples of terminally

NOTE differentiated cells. Thereisvery little RNA transcription occurring.




Protocol #2—-30 Minute DNA Extraction from Blood Samples

I ntroduction

Before Starting

| solation of DNA

Precipitation of
Genomic DNA

The Easy-DNA™ Kit allows you to quickly and easily isolate high molecular weight
genomic DNA from avariety of sample types and sizes. The procedure below allows you
to isolate genomic DNA from blood samplesin less than 30 minutes. The isolated DNA is
ready for PCR or RFLP analysis.

Y ou will need 2.0 ml microcentrifuge tubes for this protocol
Equilibrate heat block or water bath to 65°C

o~ WD
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Pipette 350 pl of blood into each microcentrifuge tube. Blood samples should be mixed
to form a homogenous solution.

Add 500 pl of Solution A to the tube. Mix by inversion several times.
Incubate at 65°C for 6 minutes.
Remove sample from heat block or water bath and mix by inversion.

Add 900 pl of chloroform and vortex vigorously. Be sure the sample is mixed
completely. The mixing is complete when the liquid portion of the sample flows freely
and the hemoglobin looks like small chocolate-covered particles.

Add 200 pl of Solution B and vortex briefly until the sampleis uniformly viscous.
Centrifuge at maximum speed in a microcentrifuge for 10 minutes at room temperature.
Pipette the clear, aqueous phase into a new 1.5 ml microcentrifuge tube.

o~ D
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Add 1 ml of room temperature 100% ethanol and mix by inversion until a precipitate
forms. A precipitate is usually seen within 30-60 seconds. If a precipitate is not seen,
allow the tubes to incubate at room temperature for 10 minutes.

Centrifuge at maximum speed in a microcentrifuge for 5 minutes at room temperature.
Decant the supernatant and add 1 ml of room temperature 70% ethanol.
Centrifuge at maximum speed in a microcentrifuge for 2 minutes at room temperature.

Decant the supernatant. Centrifuge at maximum speed in a microcentrifuge for
1 minute at room temperature.

Remove residual ethanol with a pipette and invert tubes to dry.
Add 100-150 pl of autoclaved nuclease-free water to each tube.
Incubate at 65°C for 5 minutes.

Run genomic DNA on an agarose gel to check for size and yield. Bufferless, precast
agarose E-Gels™ (Catalog no. G5000-01) are available from Invitrogen for fast and
easy electrophoresis. Please see our Web site (http://www.invitrogen.com) or call
Technical Service (see page 17) for more information. Store purified DNA at +4°C.




Protocol #3—-Small Amounts of Cells, Tissues, or Plant Leaves

Samples

Preparation

Before Starting

| solation of DNA

DNA Precipitation

« Suspension or trypsinized cells (10% to 10° cells)

E. coli cells (0.5 to 1.0 ml of an overnight culture, ~1 x 10° cells/ml)
e Mammalian tissues (3.5 mg to 100 mg)

Fresh plant leaves (50 mg)

Cells must be pelleted and the medium decanted. Resuspend cell pellet in 200 pl 1X
PBS (see page 16 for arecipe). Thiswill eliminate the formation of a salt pellet when
precipitating DNA.

Freeze tissue and plant leavesin liquid N, and pulverize with a mortar and pestle. Place
samples in microcentrifuge tubes for processing.

Note: Fresh, minced leaves will yield DNA, but not as much and not as high quality as
when the fresh leaves are frozen in liquid N, and pulverized.

«  Chill 100% and 80% ethanol in a-20°C freezer.
+  Thaw RNase (if stored at -20°C) and keep oniice.
«  Equilibrate two heat blocks or water baths, one to 37°C and the other to 65°C.

1. Add 350 pl Solution A to cell suspension, tissue, or plant parts and vortex in 1 second
intervals until evenly dispersed.

2. Incubate at 65°C for 10 minutes.

3. Add 150 pl Solution B and vortex vigorously until the precipitate moves freely in the
tube, and the sample is uniformly viscous (10 sec-1 min).

4. Add 500 pl chloroform and vortex until viscosity decreases and the mixture is
homogeneous (10 sec-1 min).

5. Centrifuge at maximum speed for 10-20 minutes at +4°C to separate phases. Transfer
the upper phase into a fresh microcentrifuge tube. Proceed to DNA Precipitation.

1. Tothe DNA solution, add 1 ml of 100% ethanol (-20°C) and vortex briefly.
2. Incubate tube on ice for 30 minutes.

3. Centrifuge at maximum speed for 10-15 minutes at +4°C. Remove ethanol from the
pellet with a drawn-out pasteur pipette.

4. Add 500 pl of 80% ethanol (-20°C) and mix by inverting the tube 3-5 times.

5. Centrifuge at maximum speed for 3-5 minutes at +4°C. Save the pellet and remove the
80% ethanol with drawn-out pasteur pipette.

6. Centrifuge at maximum speed for 2-3 minutes at +4°C. Remove residual ethanol with
apipettor. Let air dry 5 minutes.

7. Resuspend the pellet in 100 pl TE buffer. Add 2 pl of a2 mg/ml RNase to bring the
concentration to 40 pg/ml.

8. Incubate at 37°C for 30 minutes. DNA isready for further experiments. Store at +4°C.




Protocol #4—-Large Samples of Tissue, Cells, or Blood

Samples

Preparation

Before Starting

| solation of DNA

DNA Precipitation

Mammalian tissues (100 mgto 1 g)
Tissue culture cells (10" to 10° cells)
Blood (100 pl to 2 ml)

Pellet cells and decant medium. There is no need to resuspend in 1X PBS.
Freeze mammalian tissuesin liquid N, and pulverize.

Place all samplesinto sterile, snap-cap, 15 ml polypropylene tube.

Chill 100% and 80% ethanol in a-20°C freezer.

Thaw RNase (if stored at -20°C) and keep on ice.

Equilibrate two heat blocks or water baths, one to 37°C and the other to 65°C.
Prepare phenol:chloroform.

Add 3.5 ml Solution A to your cell pellet, tissue, or blood, and vortex in 1 second
intervals until evenly dispersed.

Incubate at 65°C for 10 minutes.

Add 1.5 ml Solution B and vortex vigorously until the precipitate moves freely in the
tube, and the sample is uniformly viscous (10 sec to 1 min).

Add 5 ml chloroform and vortex until the viscosity decreases and the mixtureis
homogeneous (10 sec to 1 min).

Centrifuge at 8,000 x g for 20 minutes at +4°C to separate the phases and form an
interface. Carefully decant the upper, aqueous phase into afresh 15 ml tube.

Add 5 ml phenol:chloroform to the aqueous phase, vortex, and centrifuge at
8,000 x g for 5 minutes at +4°C to separate phases.

Transfer upper, agueous phase to a new 15 ml tube. Proceed to DNA Precipitation.

=

Add 10 ml 100% ethanol (-20°C) to the DNA solution and vortex briefly.
Incubate tube on ice for 30 minutes.

Centrifuge at 8,000 x g for 10-15 minutes at +4°C. Keep the pellet and carefully
decant ethanol.

Add 5 ml 80% ethanol (-20°C) and invert the tube 3-5 times.
Centrifuge at 8,000 x g for 3-5 minutes at +4°C. Carefully decant 80% ethanol.

Centrifuge the pellet at 8,000 x g for 2-3 minutes at +4°C. Remove excess ethanol
with a pipettor. Let air dry 5 minutes.

Resuspend the pellet in 1 ml TE buffer. Add 20 pl 2 mg/ml RNase to afinal
concentration of 40 pug/mil.

Incubate at 37°C for 30 minutes. DNA isready for further experiments. Store at
+4°C. See page 1 for the expected yield of DNA




Protocol #5—-Small Scale Isolation of DNA from Yeast Cells

I ntroduction

Solutions

Preparation of
Cells

DNA Isolation

The method below was developed at Invitrogen to conveniently isolate DNA from yeast.

You will need to prepare the following solutions.

Minimal Medium (See Recipes, page 15)

TE buffer, pH 7.4 (10 mM Tris-HCI, pH 7.4, 1 mM EDTA, pH 8.0)
1M Sorbitol, 100 MM EDTA, 14 mM [-mercaptoethanol (make fresh)
Zymolyase, 3 mg/ml stock solution in water (Seikagaku America, Inc.)
SCED (See Recipes, page 15)

Chloroform and | sopropanol

70% or 80% ethanol

RNase A (not supplied with the kit)

Grow the yeast strain at 30°C to an ODg, of 5-10in 2-5 ml of minima medium.

Harvest 1.5 ml of the culture by centrifuging at maximum speed in a microcentrifuge
for 1-2 minutes at room temperature.

Resuspend cellsin 1.5 ml TE and centrifuge asin Step 2.

Resuspend cellsin 1 ml fresh 1 M Sorbitol, 100 mM EDTA, 14 mM (3-mercapto-
ethanol. Vortex to resuspend.

Add 1.5 pl of 3 mg/ml Zymolyase to each tube of cells and incubate at 30°C for
1 hour.

Centrifuge at 4000 rpm in a microcentrifuge for 8 minutes at room temperature.
Note: Centrifuge with lessforce asthe cells are fragile due to digestion with
Zymolyase.

Gently resuspend cellsin 200 ul fresh SCED and incubate at 37°C for 1 hour.

o g~ wbdpRE
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Add 350 ul Solution A to the cell suspension from Step 7, above and vortex.
Incubate at 65°C for 10 minutes.

Add 150 pl of Solution B and vortex.

Add 600 pl chloroform and vortex.

Centrifuge at maximum speed for 20 minutes at room temperature.

Transfer the aqueous layer to afresh tube, add 600 ul isopropanol, and mix by
inversion. Incubate at room temperature for 10 minutes.

Centrifuge sample at maximum speed for 20 minutes at +4°C.

Wash pellet with cold 70 or 80% ethanol, centrifuge at maximum speed for 2 minutes
at +4°C, remove ethanol, and air-dry.

Resuspend the pellet in 50 pl TE with 50 pg/ml RNase A and incubate over-night at
room temperature. Quantitate the amount of DNA. Use 5 pl of this DNA solutionin a
50 pl PCR reaction.




Protocol #6—Large Scale Isolation of DNA from Yeast Cells

Sample
Preparation

Before Starting

Washing the Y east
Cdls

| solation of DNA

DNA Precipitation

10

Prepare YPD medium (see Recipes, page 15).

Inoculate 10 ml of YPD medium with a single yeast colony and grow overnight. This will
be your source of cells.

Prepare SCED solution (see Recipes, page 15).

Chill 100% and 80% ethanol in a-20°C freezer.

Thaw RNase (if stored at -20°C) and keep on ice.

Equilibrate two heat blocks or water baths, one at 37°C and the other at 65°C.

Transfer 10 ml of the overnight culture of yeast cellsto a 15 ml snap-cap poly-
propylene tube (Falcon 2059 or equivalent). Centrifuge cells at 4,000 x g for 5-10
minutes at +4°C. Save the pellet and decant the medium.

Add 10 ml of sterile, deionized water and tap tube to resuspend cells. Centrifuge cells
at 4,000 x g for 5-10 minutes at +4°C. Keep the pellet and decant the water.

Resuspend the pellet in 2 ml SCED and incubate at 37°C for 1 hour.

Add 3.5 ml of Solution A to yeast cells and vortex in 1 second intervals until evenly
dispersed.

Incubate at 65°C for 10 minutes.

Add 1.5 ml of Solution B and vortex vigoroudly until the precipitate moves freely in
the tube, and the sample is uniformly viscous (10 sec to 1 min).

Add 5 ml of chloroform and vortex until the viscosity decreases and the mixtureis
homogeneous (10 sec to 1 min).

Centrifuge at 1000 x g for 20 minutes at +4°C to separate phases and form the
interface. Carefully decant the upper, agueous phase into afresh 15 ml tube. Proceed
to DNA Precipitation.

=

Add 10 ml 100% ethanol (-20°C) to the DNA solution, vortex briefly, and incubate
the tube on ice for 30 minutes.

Centrifuge at 4,000 x g for 10-15 minutes at +4°C. Decant the ethanol.

Add 5 ml 80% ethanol (-20°C) to the pellet and invert the tube several times to wash
the pellet. Centrifuge at 4,000 x g for 3to 5 minutes at +4°C.

Decant 80% ethanol and centrifuge at 4,000 x g for 2-3 minutes at +4°C. Remove
residual ethanol with a pipettor. Let air dry 5 minutes.

Resuspend the pellet in 100 ul TE buffer. Add 2 pl of 2 mg/ml RNase for afina
concentration of 40 pg/ml. Incubate at 37°C for 30 minutes.

Centrifuge tube at 4,000 x g for 1 minute at +4°C to remove insoluble particles.

Transfer supernatant to afresh microcentrifuge tube. DNA is ready for further
experiments. Store at +4°C. See page 1 for the expected yield of DNA.




Protocol #7—-Isolation of DNA from Baculovirus

Before Starting s Prepare 20% PEG in 1 M NaCl and chill at +4°C (see Recipes, page 16).
»  Chill 200% and 70% ethanol in a-20°C freezer.
e Equilibrate a heat block at 65°C.

Sample From a 6- or 12-well microtiter plate choose an occlusion-negative well and disrupt the
Preparation cell monolayer with a sterile pipettetip on a1l ml pipettor.

| solation of Viral 1. Transfer 750 pl of an occlusion-negative cell suspension to a microcentrifuge tube.
Particles Centrifuge at 5,000 rpm in afor 3 minutes at room temperature to pellet cells.
Transfer the supernatant to a fresh microcentrifuge tube.

2. Add 750 pl cold (+4°C) 20% PEG in 1 M NaCl to the tube. Mix three times by
inversion, and incubate on ice for 30 minutes.

3. Centrifuge at maximum speed for 10 minutes at +4°C to pellet the viral particles.
Keep the pellet and discard the supernatant.

4. Re-centrifuge the tube at maximum speed for 2 minutes at +4°C. Remove residual
supernatant with a pipettor.

5. Resuspend viral particlesin 100 pl TE buffer or sterile water. Proceed to | solation of
DNA.

Add 143 ul Solution A to resuspended viral particles and vortex 1 second to mix.
Incubate at 65°C for 6 minutes.

3. Add 58 ul Solution B and vortex vigorously for 5 seconds until mixture is uniform
and there is no white plug in the bottom of the tube.

4. Add 258 pl chloroform and vortex until evenly mixed.

| solation of DNA

NP

5. Centrifuge at maximum speed for 10 minutes at +4°C to separate phases and create
the interface. Pipette upper, agueous phase to fresh microcentrifuge tube and proceed
to DNA Precipitation.

DNA Precipitation 1. Add 500 pl 100% ethanol (-20°C) to the DNA solution. Invert tube eight times to
precipitate DNA.
2. Centrifuge at maximum speed for 5 minutes at +4°C. Keep the pellet and decant the
ethanol.

3. Add 500 ul 70% ethanol (-20°C) and centrifuge at maximum speed for 5 minutes at
+4°C. Remove 70% ethanol with a drawn-out pipette.

4. Centrifuge at maximum speed for 2 to 3 minutes at +4°C. Remove residua ethanol
with a pipettor and air dry 5 minutes.

5. Resuspend the pellet in 20 pl sterile water. DNA is ready for further experiments.
Store at +4°C or -20°C until ready for use.

11



Protocol #8—Isolation of DNA from Mouse Tails

Before Starting:
Day 1

| solation of DNA:
Day 1

Before Starting:
Day 2

| solation of DNA:
Day 2

DNA Precipitation

12

Thaw Protein Degrader (if stored at -20°C) and keep on ice. If cloudy, warm at 37°C
for 5 minutes until clear.

Equilibrate a shaking water bath to 60°C.

To afresh microcentrifuge tube, mix

TE 320 ul
Solution A 20l
Solution B 10 pl
Protein Degrader (5 mg/ml) 5ul

Add 1 cm of freshly cut mouse tail to the microcentrifuge tube and shake (225 rpm)
the tube on its side at 60°C overnight (12-20 hours). Be sure to cap the tube tightly.

Note: After incubation, the mouse tail should be totally digested with only tiny pieces
of bone in the bottom of the tube. The solution will be cloudy and may be dlightly
colored depending on the color of the mouse tail.

Chill 100% and 80% ethanol in a-20°C freezer.
Thaw RNase (if stored at -20°C) and keep on ice.
Equilibrate a37°C heat block or water bath.

Add 300 pl Solution A and 120 pl Solution B to sample and vortex vigorously until
solution is uniformly viscous (10 sec to 1 min).

Add 750 pl chloroform and vortex until the viscosity decreases and the mixture is
homogeneous (10 sec to 1 min).

Centrifuge at maximum speed for 10 minutes at +4°C and transfer upper aqueous
phase to a fresh microcentrifuge tube.

If the upper phaseis not clear, a second chloroform extraction is needed. Repeat
steps 2 and 3. When upper phaseis clear, proceed to DNA Precipitation.

Add 1.0 ml of 100% ethanol (-20°C) to the now clear upper phase, vortex, and
incubate on ice for 30 minutes.

Centrifuge at maximum speed for 10 to 15 minutes at +4°C. Remove ethanol with a
drawn-out pasteur pipette.

Add 500 pl 80% ethanol (-20°C) and mix by inverting the tube 3-5 times.

Centrifuge at maximum speed for 3 to 5 minutes at +4°C. Remove 80% ethanol with a
drawn-out pasteur pipette.

Centrifuge the tube at maximum speed for 1-3 minutes at +4°C. Remove residual
ethanol with a pipettor. Let air dry 5 minutes.

Resuspend the pellet in 49 pl TE and add 1 pl 2 mg/ml RNaseto afinal concentration
of 40 pg/ml. Incubate at 37°C for 30 minutes. DNA isready for use. Store at +4°C.




Guidelines for Protocol Development

I ntroduction

Choosing a
Starting Protocol

Dol Need RNase?

Dol Need Protein
Degrader?

Dol Need Mussel
Glycogen?

If none of the protocols given in this manual match the type or size of your sample, then
use the following guidelines to develop your own protocol.

The following table gives suggestions for a protocol based on size and sample type.

IF samplesizeis...

THEN, asa guide, use...

(0.1 g-1 g tissue or 10”-10° mammalian cells)

small or valuable Protocol #1
(1-100 pl or < 1 mg)

moderate Protocol #3
(3-100 mg tissue, 10>-10” mammalian cells, or

10° bacterial cells)

large Protocol #4

other yeast cells

Protocol #5 or 6

viral particles

Protocol #7

The following table describes conditions where you might want to use RNase.

IF samplesizeis... | AND consistsof... THEN use...
small terminally differentiated cells no RNase.
moderate viral particles no RNase.

moderate or large

terminally differentiated cells or

tissue, bacterial cells, yeast cells,

or tissue culture cells

40 pg/ml RNase. Dilute
stock solution of RNase with
TE buffer if necessary.

The following table will help you decide if you need to treat your sample with Protein
Degrader. When using the Protein Degrader, remember to add the balance of Solutions A
and B after the overnight treatment to properly extract the DNA (see Protocol #8).

IF sample sizeis...

AND consists of ...

THEN use...

small

terminaly differentiated cells

no Protein Degrader.

moderate tissue with high amounts of 100 pg of Protein Degrader and
protein, i.e. connectivetissue | Protocol #3 to treat your sample.
large tissue with high amounts of 1.0 mg of Protein Degrader and

protein, i.e. connective tissue

scale-up Protocol #8 to treat
your sample.

If the sample issmall (1 to 100 pl or <1 mg) or if DNA isvery dilute, then use mussel
glycogen at afina concentration of 20 pug/ml to precipitate DNA.

13



Troubleshooting

Guiddlines
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Consult the following table for guidelines to solve problems which may occur.

IF thereis (are)...

THEN...

no interface check and make sure you are using Solutions A and
B correctly.
no phases check and make sure you added chloroform.

acolored interface

do not worry. The interface picks up the pigments
from your sample.

alow yield or no DNA

(1) usemussel glycogen at afinal concentration of
20 pg/ml to precipitate the DNA, or;

(2) add 100 pg Protein Degrader and follow
Protocol #8, or;

(3) freeze samplein liquid nitrogen and pulverize
with a mortar and pestle.

degraded DNA

(1) add 100 pg Protein Degrader and follow
Protocol #8, or;

(2) besureall solutions are sterile.

RNA inyour sample

add 40 pg/ml RNase and incubate for 30 minutes at
37°C.

alarge salt pellet after
precipitating your DNA

resuspend the pellet in 50 pl TE Buffer and add
50 pl 4 M ammonium acetate.

Add 200 pl 100% ethanol (-20°C) to re-precipitate
the DNA.

Centrifuge to pellet DNA and wash pellet with 80%
ethanol. Air dry pellet 5 minutes.

Resuspend pellet in the desired volume of TE
buffer.




Recipes

YPD Medium

Minima Medium

SCED Solution

Appendix

Y east Extract Peptone Dextrose Medium ( 1 liter)

1% Y east extract
2% Peptone
2% dextrose (D-glucose)

1. Dissolve 10 g of Yeast extract and 20 g Peptone in 960 ml of deionized water.
2. Autoclave at 15 Ibs/sg. in. for 20 minutes.

3. Make a50% dextrose solution by dissolving 50 g of dextrose in 100 ml of deionized
water. Filter-sterilize.

4. When autoclaved solution has cooled, add 40 ml of 50% glucose.

Note: YP Base Medium (Catalog no. Q300-01) is available from Invitrogen. Preparation
of YPD medium simply requires the addition of dextrose. Please call Technical Service
(see page 17) for more information.

1.34% Y east Nitrogen Base

4 x 10°% D-biotin

2% dextrose or 1% glycerol

plus any additional nutritional supplements

*  Prepare 13.4% YNB (Y east Nitrogen Base with Ammonium Sulfate, without amino
acids), 0.02% D-biotin, 20% dextrose, 10% glycerol, and any other supplements as
needed.

*  Combine aseptically 800 ml autoclaved water with 100 ml of 13.4% YNB, 2 ml of
0.02% D-biotin, and 100 ml of 20% dextrose or 100 ml of 10% glycerol, plus any
other supplements.

Note: YNB (Catalog no. Q300-07), D-Biotin (Catalog no. Q300-24), and dextrose
(Catalog no. Q100-36) are al available from Invitrogen. Please call Technical Service
(see page 17) for more information.

1M Sorbitol

1 mM (ethylenedinitrilo)tetraacetic acid dihydrate (EDTA)
10 mM Sodium Citrate, pH 5.8

10 mM Dithiothreitol (DTT)

1. For 1L, dissolve 182.2 g sorbitol, 0.372 g EDTA dihydrate, and 2.94 g sodium
citrate in 900 ml deionized water. Adjust the pH to 5.8 with HCI.

2. Bringthevolumeupto 1L and autoclave at 15 Ibs/sg. in. for 20 minutes. This
solution is called SCE and can be stored at room temperature.

3. Make1l0ml of al M DTT solution by dissolving 1.54 g DTT in 10 ml water.
Aliquot into 1 ml samples and store frozen at -20°C. DTT can be thawed and
refrozen. It is stable for at least 6 months.

4, For 10 ml SCED, thaw and add 100 pl of the 1 M DTT solution to 10 ml of SCE.
Use immediately.

continued on next page
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Recipes, continued

20% PEGin1M
NaCl

10X Phosphate
Buffered Saline
(PBS)

16

20% Polyethylene glycol 8000
1M NaCl

1. For 100 ml, mix 20 g PEG 8000 and 5.84 g NaCl in 100 ml water.
2. Autoclave 20 minutes at 15 lbs/sg. in.
3. Whilethe solution is still warm (~55°C), swirl carefully to mix thoroughly.

1.4 M NaCl

27 mM KCl

100 mM NaHPO,
18 mM KH,PO,

1. Dissolve80gNaCl, 2 gKCl, 14.4 g Nap,HPO,, and 2.4 g KH,PO, in 800 ml
deionized water.

2. Adjust pH to 7.4 with concentrated HCI.
3. BringvolumeuptolL. Storeat +4°C.




Technical Service

World Wide Web

S

Phone and E-mail

Addresses

Visit the Invitrogen Web Resource using your World Wide Web browser. At the site,

you can:

»  Get the scoop on our hot hew products and special product offers

«  Subscribe to InvitroWire™, our individually-tailored electronic news service

* View and download vector maps and sequences
«  Download manualsin Adobe® Acrobat® (PDF) format
» Explore our catalog with full color graphics

» Obtain citations for Invitrogen products

» Post aquestion at one of our many user forums

* Request catalog and product literature

Once connected to the Internet, launch your web browser (Netscape 3.0 or newer), then
enter the following location (or URL):

http://www.invitr ogen.com

...and the program will connect directly. Click on underlined text or outlined graphicsto
explore. Don't forget to put a bookmark at our site for easy reference!

If you need technical information or help, please e-mail, call, or fax us:

L ocation E-mail Telephone/Fax
Canada tech_service@invitrogen.com | Voice: 1-800-955-6288 (free)
United States Fax: 1-760-602-6500
Mexico tech_service@invitrogen.com | Voice: 01-760-603-7200
South America Fax: 01-760-602-6500
Africa tech_service@invitrogen.nl Voice: 00800 5345 5345 (free)
Europe Fax: 00800 7890 7890 (free)
Middle East Voice: +31 (0) 50 5299 299

Fax: +31 (0) 50 5299 281
Asia pacific_rim@invitrogen.com | Voice: 01-760-603-7200, x250
Australia Fax: 01-760-602-6500
India

U.S. Headquarters:
Invitrogen Corporation
1600 Faraday Avenue
Carlsbad, CA 92008

European Headquarters:
Invitrogen BV

PO Box 2312, 9704 CH Groningen
The Netherlands

continued on next page
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Technical Service, continued

Limited Warranty

18

Invitrogen is committed to providing our customers with high-quality goods and services. Our goal isto ensure
that every customer is 100% satisfied with our products and our service. If you should have any questions or
concerns about an Invitrogen product or service, please contact our Technical Service Representatives at:

1-800-955-6288, extension 2 (U.S. and Canada)
00800 5345 5345 (tall free) or +31 (0) 50 5299 299 (Europe, Middle East, and Africa)
1-760-603-7200 extension 2 (all others)

Invitrogen warrants that all of its products will perform according to the specifications stated on the certificate
of analysis. The company will replace, free of charge, any product that does not meet those specifications. This
warranty limits Invitrogen Corporation’s liability only to the cost of the product. No warranty is granted for
products beyond their listed expiration date. No warranty is applicable unless all product components are stored
in accordance with instructions. Invitrogen reserves the right to select the method(s) used to analyze a product
unless Invitrogen agrees to a specified method in writing prior to acceptance of the order.

Invitrogen makes every effort to ensure the accuracy of its publications, but realizes that the occasional
typographical or other error isinevitable. Therefore Invitrogen makes no warranty of any kind regarding the
contents of any publications or documentation. If you discover an error in any of our publications, please report
it to our Technical Service Representatives.

Invitrogen assumes no responsibility or liability for any special, incidental, indirect or consequential loss
or damage whatsoever. The above limited warranty is sole and exclusive. No other warranty is made,
whether expressed or implied, including any warranty of merchantability or fitnessfor a particular

pur pose.




Material Safety and Data Sheet (MSDS)

I ntroduction

MSDS
I nformation
On-line

MSDS
I nformation by
Phone

Emergency
I nfor mation

Toll-Free Numbers

In an effort to provide our customers with the best possible information any time they
need it, MSDSs are now available 24 hours aday, 7 days aweek from either our web site
or the 3E Company (see below). Please note that MSDSs will no longer be included with
product shipments.

Chemicals that require MSDS information are listed on our web site:
http://www.invitr ogen.com/tech/index.html

Select the “ Safety & MSDS’ link in the right-hand column. The table lists the
compound name, CAS number, product catalog number, and MSDS part number. Click
the compound name to view the MSDS information..

Customers of Invitrogen can call the 3E Company, 24 hours a day, 7 days a week for MSDS
information. This information can be obtained directly over the phone, faxed, or mailed to
the customer. Use the compound name, product catalog number, or compound part number
listed in the upper right-hand corner of the label to obtain MSDS information.

3E Company

1905 Aston Avenue

Carlsbad, CA 92008

Voice: 1-800-451-8346 (U.S., Canada, and Guam)

Voice: 1-760-602-8700 (See below for other toll-free numbers)
Fax: 1-760-602-8888

In the event of an emergency, the 3E Company can help with disposal or spill
information. They can aso connect the customer with poison control or the University
of Californiaat San Diego Medical Center doctors.

If you reside in one of the countries listed below, you can contact the 3E Company using
the toll-free number listed.

Country Toll-Free Number Country Toll-Free Number
Belgium 008071178 Mexico 958008342735
China 108001100017 958004518346
France 0800903046 958003603220
Germany 0130829154 958003466737
Indonesia 00180316570620 Netherlands 08000220091
Italy 167870990 Singapore 8001100987
Japan 006633800185 Spain 900931263
Korea 0308116570820 Turkey 00800136570900
Malaysia 1800808714 United Kingdom 0800967491
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