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Classifications

The Applied Science area went through a period-of-time when there were many, many new
products. It was difficult for the sale people to learn about the products as well as have the
salient information at their fingertips.

| created a unique blend of training and reference tool for each major new product. The
reference information was product basics such as:

e catalog number e storage conditions e marketing manager
e price e shipping conditions e availability date
e pack size(s) e priority

Additionally, it helped people with a limited science background as well the people with a
lot of science experience. By the same token, it provided objectives, features, benefits and
questions to ask customers. Other information that was included, when available were:
e pack insert e newsletter article e associated techniques for extra sales
e marketing data e target customers e competitors and their pricing
o illustrations of technique

The salespeople were able to sell the new products and compile a body of knowledge for
future use.

See the 2 examples on the next 21 pages:

e High Pure PCR Template Preparation Kit

e DNA Isolation Kit for Mammalian Blood.

The table below lists three classifications for this work sample.

Learning Styles Intelligences? Example of 2
Visual Intrapersonal Distance learning
Solitary Visual-Spatial

Lntelligences refers to Gardner’s Multiple Intelligences.

2 Reason(s) it was provided as a work sample
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CONFIDENTIAL Nucleic Acid Purification
‘High Pure PCR Template Preparation Kit

1796 828 : 100 rxns . $140.00 | A 18
Key focus product/Me-Too Columns
product i

What Does It Do and How Does It Work?

The latest addition to our High Pure line, the High Pure PCR
Template Preparation Kit does exactly what it says-purifies DNA
to be used as a template for PCR. Similar to the other products in
the High Pure family, this kit is based on the binding and eluting of
nucleic acids to glass fiber fleece in spin filter tubes. In the
presence of a chaotropic salt (in the tissue lysis buffer), DNA will
be bound to the glass fibers [Steps 1 & 2]. The immobilized DNA
can then be washed [Step 3] to remove impurities and then eluted Step 2
with a Tris buffer [Step 4]. This product differs from the other

High Pure Kits in that it is designed for the isolation [Step 1] as

well as purification of genomic DNA. This kit includes

components for isolation of DNA from a variety of starting

materials such as whole blood, cultured cells, tissue specimens,

bacteria and yeast. Isolation of genomic DNA from yeast or

bacteria requires pretreatment with lysozyme or lyticase prior to Step 3
using the kit. The procedure yields highly pure DNA suitable for

PCR or digestion with restriction enzymes followed by Southern

blot analysis. The total time required for the procedure is <35

minutes when whole blood or cultured cells are used as starting

material, <95 minutes for tissue, <80 minutes for yeast and < 65

minutes for bacteria samples. The yields vary from 3-10 pg,

depending on the type of sample used in the procedure. Flow Step 4
diagrams of the procedures for each sample type can be found
under Extra Information.

Companion products would be: Expand™ Hi-Fi, Expand™ LT,

Taq, Random Primed Labeling Kit, Genius System, and cloning
products such as restriction enzymes and Rapid DNA Ligation Kit.

Step 1

Summary

m Purification principle based on binding of DNA to glass fiber
fleece in the presence of a chaotropic salt (guanidine

5 min.

thiocyanate)
m Used to isolate analytical quantities of genomic DNA from

whole blood, cultured cells, tissue specimens, bacteria and Step 1-Mix sample with Binding Buffer, add

. . . proteinase K, and incubate. Step 2-Mix with
yeast (for bacteria and yeast, pretreatment with lyticase or isopropanol, and transfer to filter tube. Step 3-
lysozyme is necessary). Discard flowthrough, and add Washing Buffer.
. . . . Step 4-Repeat washing step. Spin 10s high speed.

m  Yields genomic DNA suitable for PCR or Southern blotting Step 5-Elute nucleic acid.

TOTAL TIME: <35 min.
(Hands-on time: <20 min.)

High Pure PCR Template Preparation Kit



Nucleic Acid Purification

Who Should | Talk To?

CONFIDENTIAL

Researchers isolating DNA from whole blood, cultured cells, tissue specimens, bacteria and yeast.

Some buzzwords would be isolating DNA, human blood, bacteria, isolating DNA from tissue,
midi prep, maxi prep, QlAamp or Wizard (competitor’s kits), PCR, Southern blot, cloning.

i DNA Extraction Methods
Phenol /Chloroform
CsCl
Protease/Column techniques
Downstream applications:
PCR
Cloning
Southern Blot
Sequencing
Mutation analysis-CFLP, RFLP,
SSCP, DGGE

Tissue lysis buffer, white cap (20 ml)
Binding buffer, green cap (20 ml)

Proteinase K, lyophilizate (90 mg)- Dissolve in 4.5 ml Di H;O, aliquot and store at -
20°C.

Washing buffer, blue cap (20 ml)
NOTE: Customer must add 80 ml of ethanol before using this reagent!

Elution buffer, colorless cap (40 ml)
NOTE: Elution buffer must be pre-warmed to 70°C in order to work effectively

High Pure filter tubes-2 bags, each with 50 tubes-Polypropylene tubes with two layers
of glass fiber fleece. Capacity is 700ul max.

Collection tubes-2 bags, each with 50 2 ml polypropylene tubes

. * Details about buffer composition can be found under Extra Information below or in the

pack insert

All Sample Types: For blood and cultured cells: For tissue
Biological sample (i.e. blood, bacteria, yeast, cultured cells or PBS (catalog # 100961) Scalpel (optional)
tissue) For yeast: For bacteria:
Ethanol (80 ml to be added to Washing buffer prior to use) Low speed centrifuge Low speed centrifuge
Gloves (3000 x g) and tubes (3000 x g) and tubes
Isopropanol (100 ul per reaction) PBS (catalog #100961) PBS (catalog #100961)
Standard table top centrifuge (8000 & 13,000 rpm) Lyticase (catalog #1372467) Lysozyme (catalog #107255)

- Room Temperature

. Room Temperature | Sharon Spitz x7430

- April 15, 1996

Competition

Our main competitor is Qiagen. When comparing the High Pure PCR Template Prep Kit to the

Qiagen kits, the results are:

¢ Same or better quality of DNA after isolation

o This kit can be used for all of the following samples (whole blood, cultured cells, tissue
specimens, bacteria and yeast) whereas Qiagen has sample-specific kits

o Similar or reduced hands-on time requirements (depending on the sample)

BMB’s major advantage over Qiagen is that we offer complete solutions (product packages) for

premium PCR from start to finish. We offer products used before and after the isolation or

purification of nucleic acids (i.e. pre-PCR, PCR, post-PCR products).

Qiagen’s strengths lie in their diverse product line for nucleic acid isolation and purification and

that they are the current market leader.

Qiagen’s weaknesses are that their product line is limited to one piece of the PCR puzzle, they are

generally high priced, and they rarely discount.

Promega has one kit that is similar to our kit although Promega is not our main target. See

Extra Information below for details on Promega’s kit.

1 Pure PCR Template Preparation Kit



CONFIDENTIAL Nucleic Acid Purification

BMB High Pure PCR Template 100 rxns $140.00 1.40 Blood, tissue,
Preparation Kit cultured cells,
bacteria & yeast
Qiagen* QIAamp Blood Kit 50 rxns $75.00 $1.50 Blood, cultured cells
250 rxns 325.00 1.30
QIAamp Tissue Kit 50 rxns 82.00 1.64 Blood, tissue,
250 rxns 35500 142  cultured cells,
bacteria & yeast
Promega* Wizard™ Genomic DNA 100 rxns $130.00 $1.30 Blood, mouse tails,
Purification Kit liver, brain, cultured
Wizard™ Genomic DNA 50 rxns 300.00 600  cells bacteria, yeast
Purification Kit (large scale)
Stratagene DNA Extraction Kit 30-35rxnf $163.00 $4.66-5.43 Blood, cultured
cells, tissue

* Details about the Qiagen kits can be found under Extra Information
I 35 rxns for blood (10 mL), 35 rxns for cultured cells (1 x 10%), 30 rxns for tissue (250 mg)

OBF's
“Objectives Benefits - .. " 'Featares - - - ]
Obtain pure and ready- = High purity for reliable and . Combmatlon of pre _treatment and
to-use nucleic acids in reproducible results highly specific glass fiber fleece
minutes from a variety = One kit for all purposes adsorption

of samples * Function-tested procedure with

minimal hands-on time

= Technology allows variety of
starting materials to be isolated
with one product

You can get pure DNA suitable for either PCR or RE digest from your samplequickly and
reproducibly due to our combination of sample pre-treatment and our highly specific glass fiber
fleece.

Convenient design = Easy-to- perform protocol with high = One kit for a large variety of

You can achieve rapzd (~35 10 95 mznutes) and safe Dz‘v%—emmzsﬁmn'a varzety of sample sources
with a single kit. The procedure is safe because there are no organics and you can extract you DNA

from human blood, cultured cells, tissue, yeast and bacteria.

High Pure PCR Template Preparation Kit



Nucleic Acid Purification CONFIDENTIAL

Extra Information
Probing Questions :

m  What is the source of your DNA (cells, blood etc.) and how are you currently extracting your DNA?
m  How would it affect the efficiency of your lab if you needed to purchase just one product for all your
DNA extractions and consequently used just one procedure?

Anticipated Customer Questions and Answers:

Q What is the maximum size sample that can be loaded onto the column?

A The size of the sample depends on the tissue used . The recommended tissue amounts are 200 pl
whole blood , 1.0 x 10° cultured cells or 50 mg of tissue. Volume-wise, the maximum amount that can
be loaded on the column is 700 pl

Can this kit be used for viral RNA isolation?
RNA is co-eluted from your sample, yes, but we have better kits for RNA isolation (nRNA Isolation
Kit-general RNA isolation or mRNA Capture Kit-mRNA isolation prior to RT-PCR)

Does the DNA purified with your kit have any RNA in it?
Yes, some RNA will co-purify but you can use some RNase, DNase-free if this is a concern for you.

>0

What kind of yield can I expect from my sample?
Typically your sample would yield

O PO

: Whole human blood | 200 ul 3-6

Cultured K562 cells | 1x 10° 10
Calf thymus 25 mg 5-10
Bacteria 1x10° 1-3

Details of Product Contents:

1. Tissue lysis buffer, white cap (20 ml)-4 M urea, 200 mM Tris, 100 mM NaCl, 200 mM EDTA, pH
7.4

2. Binding buffer, green cap (20 ml)-6 M Guanadine-HCI, 10 mM urea, 10 mM Tris-HCI, 20% Triton®
X-100 (v/v), pH 4.4

3. Proteinase K, lyophilizate (90 mg)-90 mg lyophilized. Dissolve in 4.5 ml Di H,O, aliquot and store at
-20°C.

4. Washing buffer, blue cap (20 ml)-20 mM NaCl and 2 mM Tris-HCI, pH 7.5 (concentration after
adding the required 80 ml ethanol)
NOTE: Customer must add 80 ml of ethanol before using this reagent!

5. Elution buffer, colorless cap (40 ml)-10 mM Tris, pH 8.5 (at 25°C)
NOTE: Elution buffer must be pre-warmed to 70°C in order to work effectively

6. High Pure filter tubes-2 bags, each with 50 tubes-Polypropylene tubes with two layers of glass fiber
fleece. Capacity is 700ul max.

7. Collection tubes-2 bags, each with 50 2 ml polypropylene tubes

n Pure PCR Template Preparation Kit



CONFIDENTIAL Nucleic Acid Purification
Qiagen Product Details:

QIAamp Blood Kit

The purification can be done from up to 200 pl sample volume in about the same hands-on time as for
our kit. Larger volume can be processed by loading the QIAamp spin column in multiple steps. The
purified DNA is eluted in Tris buffer or water. Depending on sample type, yields of up to 50 pg of
DNA can be obtained. The DNA can be isolated from cultured cells, fresh, frozen or dried whole blood
(with any anticoagulant), buffy coat, bone marrow, mucus, other body fluids or cell suspension. Viral
DNA and RNA can be prepared from plasma or serum. According to their literature, a whole blood
sample of 200 pl yields up to 8ug genomic DNA. The isolated DNA ranges up to 50 kb.

QIAamp Tissue Kit

DNA from most human and animal tissue, such as muscle, liver, heart, brain, tumors, rodent tails , blood
and body fluids can be purified as well as from cultured cells. Tissue samples require an additional 1-2
hours for lysis; up to 25 mg can be processed in under 3 hours (hands-on time 20 min.). Special
protocols for paraffin-embedded tissue, yeast and some bacterial species are available upon request.

Promega Product Details:

Wizard™ Genomic DNA Purification Kit

DNA can be isolated from whole blood, cultured cells, yeast, bacteria, mouse tails, liver and brain tissue
using Promega’s Wizard™ Genomic DNA Purification Kit. Promega has two pack sizes The 100 rxn
size uses sample sizes comparable to BMB’s kit (i.e. 300 ul whole blood) whereas the 50 rxn size is for
larger scale preps (i.e. 3 mL of whole blood). The procedure for the Wizard™ kit is very similar to
ours, including the need to pre-treat yeast and bacteria with a protease. Yields for the Wizard™ kit are
comparable to High Pure yields (taking sample size into consideration).

Projected First-Year Sales Impact: $56,000 Total US

Specific Sales Force Instructions: Leverage your customer’s satisfaction with our thermostable
polymeases to gain business from Qiagen.

Pricing Rational: Penetration pricing strategy-our product will cost considerably less than Qiagen at large
institutions and SOS programs where discounts are in place.

Other: Does not appear in 1996 Catalog

High Pure PCR Template Preparation Kit



Nucleic Acid Purification CONFIDENTIAL

Biochemica New Product Entry: April 1996, Number 2, page 4

High Pure PCR Template Preparation Kit
Try our new product for the isolation of nucleic acids for PCR and Southern blotting
Available during Quarter 2, 1996

One crucial factor for the success of a PCR or a Southern blot is the purity of the nucleic acid to be
investigated. There are several methods to obtain high purity nucleic acids (e.g., self-made, commercial kits).
In all cases the sample (blood, tissue, bacteria, etc.) needs to be checked before an appropriate method is
chosen.

Boehringer Mannheim’s new High Pure PCR Template Preparation Kit can be used for the isolation and
purification of nucleic acids from different sample materials, including whole blood, cultured cells, tissue,
bacteria, and yeast. Bacteria and yeast require a specific pre-lysis treatment with lysozyme or lyticase. The
DNA can then be used for PCR and/or Southern blots. ’

Benefits:

m Pure and PCR-ready nucleic acid obtained in minutes

® High purity for reliable and reproducible results

B Reduction of health hazards, no organic compounds are used
m Easy-to-perform protocol with high degree of flexibility.

The principle of the test is simple: after lysis of the tissue sample in lysis buffer, the lysate is applied to a
filter tube. The sample is then passaged through a glass filter fleece by centrifugation. Residual impurities are
removed by a washing step and, subsequently, nucleic acids are eluted in elution buffer. The nucleic acids
purified by the kit can be applied in PCR or restriction endonuclease digestion directly after collection.

* This product is sold under licensing arrangements with Roche Molecular Systems and The Perkin-Elmer Corporation. Purchase of this product is accompanied by a license to use it in
the Polymerase Chain Reaction (PCR) process in conjunction with an Authorized Thermat Cycler,

Flow diagram on next page was created without header and footer (does not
say “CONFIDENTIAL” etc.) This will allow you to copy it for customers if you
wish.

Copy of Sell Sheet and Pack Insert-attached

1 Pure PCR Template Preparation Kit



Flow Diagrams by Sample Type:

Procedure Procedure Procedure

Hands-on time <20 minutes

n time <25 minute

Hands-on time <35 minutes




High Pure PCR Tempiate Preparation Kit

FOR THE ISOLATION

ofF DNA FROM Human
Whole Blood, Cultured

Cells, Tissues, Bacteria,

and Yeast

PROGEDURE

(using human whols blood a3 an example}

with Binding
Buffer, add
proteinase K,
and
Incubate,

Mix with
isapropanol,
and transfer
to filter
tube.

Discard
flowthrough,
and add
Washing
Buffer.

Repeat
washing

Use Isolated nucle-
ic acld directly or
store al +4°C for

TOTAL TIME:

<35 min.
{hands-on time:
<20min) i

ADVANTAGES:

» Obtain highly puriied DNA in minutes...

= Completely remove contaminants and inhibitors so
that DNA templates perfonn reliably and repmduciblvy‘
= Purify DNA from a wnde variety ol‘ stamng materials

with ]ustone klt.

~ PRINCIPLE?

DNA is purified from a wide variety of biological
materials by specific binding to and elution from a
glass filter fleece contained in convenlent spin filter
tube. Sample lysis procedures vary depending upon
the blological material used; blooq, cultun‘e(‘f cells,
and tisses réquire incubation in a specla;l Iysis
bufter, while bacteria and yeast are treatad Wiﬂl

. enher tysozyme or Iytiwse Followmgtreannent ofall

sample types with lsnpropanol me samplas are
pipetted into a filter tube and centrifuged through the
glass filter fleece. Residual impurities are removed
with Washing Buffer, and the purified DNA Is obtained
using the Elution Buffer. The highly purified DNA can
be used directly for PCR, Southem blots, or restriction

enzyme digests.

200p 100p) _ Control

MM m( At (au) 1500 @5p0 [ S0ug |

Sph| | 200t (1) | |20 (O-1p1) 1Dnn
sop 10pi w

Isolation and amplification of a 15 kb tissus
plasminogen activator (tPA) tragment from human
whole blood.

DNA was isolated from whole human blood
according to the peotocol glven in the High Pure
PCR Template Preparation Kit packags insact. 8lood
sample volumes used in the experiment ranged
from 1-300 pl. DNA sample volumes {sluate) used
after purification ranged from 3-20 j. Ths figurax in-
parentheses indicate the sample volume wsed after
taking Into consideration the diluticn factos,

PCR was performed with the Expand™ Long
Template PCR Sysiem and human tPR primers
specific for a 15 kb fragment..

APPLIL‘A TIONS:
a Isolation nf hlgh punty DNA sunahle for

reliable PCR

= Isolation of DNA from human whole biood,

cultured cells, tissues, bacteria, and yeast
= Praparation of DNA for applications

requiring larger ﬁmounis of tlemplate

DNA, such as Southem biots and restriction

. enzyme digests

TypicaL REsuLrs:

Starting Sample .
Material Size Yield
Whole blood, human 200 ur 3-6 g (ONA)
Cultured cells, (.4, K582) 1 x 108 cells  15-20 g DNA)
Calf thymus 5mg 5-10 pg (DNA)
Bacterla Tx10celis . 1-3 pg (total

; Rucelc acids)

" Yeast Tx 106 cells - 10-13 pg (ONA)

'Typ'dvdwmlszouu:mﬂmmvolmmbwm

Comparison of High Pars PCR Template -

Purification Kit and & beacing uppllnr‘lpmdnc‘l ‘

for trotatioa of genomic DNA. ;/

DNAm MMMixtDMuﬂswm

o each product’s package insert and evaloated

daing 8% Agarosa MP.

Thres separate isolations of genomic DNA from

human K562 cells were performad with sach kit

tanas 1 - % Boshringer Mannheim High Purs PCR
Template Preparation Kit :

Lanes 4 - 6: Leading supplier's product

Lans 7; ONA MWM [t g

E
el Biochemicals
E

© Boshriniger Maonhaim (@ Printed on scycied paper /96 » 1674 889 11

ORDERING INFORMATION:
Product Cat. No. Size

High Pure PCR * 1796 828 100 reactions
Template Preparation Kit




High Pure PCR Template Preparation Kit

For research purposes only. Not for use in diagnostic procedures for
clinical purposes. FOR IN VITRO USE ONLY.

For isolation of nucleic acids for PCR and Southern blotting

Cat. No. 1796 828
100 reactions

Product description

Principle: As a prerequisite for the analysis of nucleic acids by the poly-
merase chain reaction (PCR) or Southern blotting the isolation of the ana-
lyte from different sample materials is required. Blood. cell or tissue lysis
is accomplished by incubation of the sample in a special buffer in the pre-
sence of proteinase K. Subsequently nucleic acids bind specifically to
the surface of glass fibers in the presence of a chaotropic salt {1}). The
binding reaction occurs within seconds due to the disruption of the orga-
nized structure of water molecules and the interaction with nucleic acids.
Thus, adsorption to the glass fiber fleece is favored. Since the binding
process (s spectfic for nuclelc acids, the bound nucleic acids are punfied
trom salts. proteins and other celiular impurtties by a washing step and
are eluted tn Trrs buffer.

After lysis of the tissue sample in tissue lysts butfer, or for blood or cultur-
ed cells directly in binding butffer. the lysate 1s applied to the filter tube
and passaged through the glass tiber fleece by centrifugation. Residual
impurities are removed by a wash step and subsequently nucleic acids
are eluted in elution butfer.

Application

The High Pure PCR Template Preparation K1t s designed for the purifica-
tion of nucleic acids from different sample matertal bke whote blood, cul-
tured cefls and tissue samples. Bacteria and yeast require a specific pre-
lysis treatment with lysozyme or lyticase. Nucleic acids can be applied in
PCR or restriction endonuclease digestion directly atter elution in Tris
butfer, Thus the punfication procedure is less time consuming compared
with alternative methods which require extraction with organic solutions
or DNA precipitation.

The kit contains:

1. Tissue lysis buffer, white cap
One wiat (1) with 20 ml tissue lysis butfer consisung ot 4 M urea,
200 mM Tris. 100 mM NaCl, 200 mM EDTA. pH 7 4 (25°C).

2. Binding buffer, green cap
One wial (2) with 20 ml nucleic acid binding buffer consisting of 6 M
guanidine-HCI, 10 mM wrea, 10 mM Tris-HCI. 20% Triton™ X-100
(v/v}, pH 4.4 25°C).

3. Proteinase K, lyophilisate
One vial (3) with 90 mg lyophilized proteinase K. Dissolve 1n 4.5 m!
bidest. H O, aliquot and store at-20°C.

4, Washing butfer, btue cap, [add B0 ml ethanol p.a. before first
use!]
One wial (4) with 20 mi washing bufter consisting of 20 mM NaCl
and 2 mM Tris-HCI, pH 7.5 (25°C) (final concentration after addi-
tion of ethanol).

5. Elution butfer, colorless cap
One vial {5) with 40 mi elution butter consisting of 10 mM Tris,
pH8.5(25°C).

6. 2 bags each with 50 High Pure filter tubes
Polypropyiene tubes have two layers of glass fiber tleece and can
hold up to 700 I sample volume.

7. 2 bags each with 50 collection tubes
2 mi polypropylene tubes.

Stability and storage:
The kit components are stable and shouid be stored at room tempera-

ture. After dissolunon of proteinase K in bidest. H.O. the solution should
be aliquoted and stared at - 20'C; the sotution Is stable for 12 month.

Standard protocol
Please read before using the kit:
1. Dissolve proteinase K (vial 3) in 4.5 mi redist. H,O, aliquot and store

at-20°C.
2. Add B0 mi ethanol p.a. to washing butfer (vial 4).
3. Before starling a punfication reaction warm the elution butfer

(vial 5) to 70°C.

The binding butfer (vial 2} contains guanidine-HCI which is an
Irmitant. Wear gioves and follow usual safety precautions when
handling.

isolation of nucleic acids from whole blood or cultured cells

1. Add PBS to the sampie material and fifl up to 200 ui. For the stan-
dard reaction use 200 yl e.g. whole blood. Add 200 pt binding
butfer {green cap) and subsequently 40 pl proteinase K. After

i K addition mix i diately and incubate for 10 min at
72°C. I larger sample volumes will be used - up to 300 ul of whole
blood can be used ~ increase ail volumes accordingly.

2. Atter the incubation mix samples with 100 ul isopropanol.
Combine the High Fure titer tube and the collection tube and
pipette the sample in the upper reservoir.

4. Centrifuge for 1 min at BOOQ rpm in a standard tabie top centrifuge.

5. Discard the flowthrough and again combine the filter tube and the
used collection tube,

6. Add 500 ! wash butfer (blue cap) to the upper reservoir and cen-
trifuge as in step 4.

7. Discard the Howthrough and again combine the filter tube and the
used collection tube. Add 500 pl washing butfer (blue cap) ta the
upper reservorr and centrifuge as In step 4. Finally centrifuge for
10 's at max, soeed (13 000 rpm) to remove residual wash butfer.

8. Discard the cotlection tube and insert the filter tube in a clean
1.5 ml reaction tube.

9. For the efution of the nucleic acids use 200 ul of prewarmed (70°C)
elution butfer tvial 5). A higher elution volume can be used to
increase the elution efficiency {e.q. 2x 200 pl}. Add elution butfer to
the filter tube and centrifuge for 1 mn at 8 000 rpm.

10. The nucleic acids are stable and can be used directly or stored at
4+C for later analysis.

Isolation of nucteic acids from tissue

1. To the tissue sample, e.g. 25 -50 mg, add 200 I tissue lysis butfer
{white cap) and 40 p proteinase K, mix and incubate for 1 h at
55°C. The yield ot nucleic acids can be increased by cutting the
sample with a scalpel in smali pieces before incubation.

2. Add 200 pl binding butfer igreen cap), mix and incubate for 10 min
- at72°C.

3. Mix with 100 ui isopropanol. Use a 1 ml pipette tip and a pipette to
draw in par of the sample volume. This treatment blocks the
pipertte tip witn Inscluble tissue parts which can be removed easi-
ly. Pipette the butk of the iquid sample in the combined filter tube
and follow the above protocol from step 4 on.

Isotation of nucieic acbds from bacterla and yeast

1. Collect the sampie by low speed centnfugation {3000 x g) for 5 min
and resuspend in 200 Wl PBS. Add 15 pi lysozyme tfor bactena
{10 mg/mi in Tris-HCI. pH 8.0) or 10 pl iyticase® for yeast cells
10.5 mg/mi). incubate for 15 mun at 37 C {30 min at 3G C for yeast).

2. Subsequently add 200 pl binding butfer (green caci. Add 40 pi
proteinase K. mix immediately and incubate tor 10 min at 72°C.

3. Foliow protocol as descrbed for blood and cell cuiture trom
step 2.

Experimental resuits

Whole bleod | Yield Cultured | Yield Calt thymus | Yield
human (ul} | {pg} cells K 562 | (ug) © | {mg) (ug)
200 3-6 1x10° 10 1 [2s 5-10

Quality control

25 mg calf thymus are treated as described in the protocol for tissue
samples. Atter RNase treatment the ONA concentration is determtned, At
least 5 pg of DNA is isolated. 100 ng of the nucleic acid is used with spe-
cific primer tor ampiification of a 1.1 kb DNA fragment from 1he gene for
terminal transterase and the expected amplihication product 1s obtained.
The quality of the nucteic acid 1s controlled in an Expand*** Long Tem-
plate PCR with a 1.1 kb amplification product.

Notice to purchaser

This product is optimized for use in the Polymerase Chatn Reaction
(“PCR") covered by patents owned by Hoffmann-La Roche inc. and
F. Hoffmann-La Roche Ltd. {“Rache"). No license under these patents to
use the PCR process is conveyed expressiy or by implication to the
purchaser by the purchase of this product. A license to use the PCR pro-
cess for certan research and develcpment activities accompanies the
purchase of certain reagents from licensed suppliers such as Boehninger
Mannheim when used In conjunction with an authorized thermal cycler,
or Is available from the Perkin-Elmer Corporation, Further information on
purchasing licenses to practice the PCR process may be obtained by
contacting the Director of Licensing at the Perkin-Elmer Corporation,
850 Lincoln Center Drive. Foster City, Caforria 94404 or at Roche Mole-
cular Systems, Inc., 1145 Atlantic Avenue, Alameda, California 94501.

Reference
1 Vogeisten. B.. & Gillespie, O {1979) Proc. Nat. Acad. Sci. USA 76,

“avarlable from Boehringer Mannheun GmbH

Taton i a registored tradematk ot Rohm & Hads Company. Pluladelpma, PA. USA.



\. CONFIDENTIAL Nucleic Acid Purification

DNA Isolation Kit for Mammalian Blood

1667 327 25 rxms (10 mL $99.00 | B 18

SampleS) 1 Add-on or opportunistic Separation Technology
; i product/Me-Too product |

What Does It Do and How Does It Work?

Add Red Blood Cell Lysis Buffer to 10

A variety of methods have been developed to prepare template mL blooﬁ sample

DNA from human whole blood for amplification. The most T —

. . cubate min. on e
frequently used methods employ Ficoll®/hypaque gradients aqd then centrifuge 198’ r;ic:y shaker
phenol/chloroform extractions. However, these methods require U
extensive hanc.is-on time and pose health risks associated with Remove supernatant, Vortex pellet in
exposure to biohazardous materials. The number of human blood | residual buffer then resuspend pellet in

samples prepared for the polymerase chain reaction (PCR) and White Blood Cell Lysis Buffer.
genomic Southern blots is growing rapidly. Consequently, the U

need for a faster, easier, and safer method increases. U

DNA Isolation Kit for Mammalian Blood rapidly prepares - — -
mammalian whole blood, lymphocytes and buffy coat DNA for Add P\::rttee;:.‘ %r:;nr%ggg?:jgl:mﬁ n and
direct use in all applications, including PCR (standard and long U

PCR) and Southern blotting. Also, the extractions are performed [ Ethanol precipitate DNA (13 min) |
without the use of hazardous organic solvents or chaotropic U

agents. | Resuspend DNA in TE |
Protocol Synopsis U

After mixing the blood sample with Red Blood Cell Lysis
Buffer, incubating and centrifuging, White Blood Cell Lysis Southern blot

Buffer is added to break open the white blood cells. Protein Total Time <1.5 hourt
Precipitation Solution is added followed by centrifugation to Hands-On Time <15 min.

pellet proteins. The last step is ethanol precipitation of the DNA. :

The now pure genomic DNA is ready for PCR, restriction digestion prior to Southern blotting, DNA
sequencing et cetera. The total time is ~90 minutes (not including 30-60 min. final resuspension of
DNA) with only about 15 minutes hands-on time (for 4 samples). The progressive layout of the
package insert indicates actual time and hands-on time for every step of the procedure (as well as
important notes for each step-See attached pack insert). Customers can use fresh blood or blood
stored for <3 days and expect optimal yields. Blood stored for 7 days at +4°C or <1 month at -20°C
can also be used but yield will be reduced ~10-15%. See Extra Information below for chart of
average yields, details of blood storage options, QC using Expand™ LT and schematic of procedure.

Some companion products would be: Expand™ High Fidelity, Expand™ Long Template, Expand™
20kb™™ Taq DNA polymerase, Pwo DNA polymerase, Restriction Enzymes, Genius Starter Kit II,
Genius System, High Prime DNA Labeling Mix, PCR Nucleotide Mix, PCR Core Kit, dNTP's, Repli-
pack Reagent Set, PCR Optimization Kit, Agarose MP, DNA Molecular Weight Markers

{ Time estimates do not include final resuspension of DNA. Resuspension time varies but can be expected to take 30-60 min.

DNA Isolation Kit for Mammalian Blood
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Summary

CONFIDENTIAL

®  DNA is extracted from mammalian whole blood, lymphocytes or buffy coat quickly and
easily without using hazardous reagents in <90 minutes total time and <15 minutes hands-on

time..

®  The DNA is ready for direct use in standard and long template PCR, sequencing, Southern

blots, etc.

Who Should ]| Talk To?

Clinical and research labs that use mammalian blood as a source of genomic DNA for PCR, sequencing
and Southern blotting. This would include customers doing CFLP, RFLP, SSCP, etc. To analyze

genetic mutations.

Some buzzwords to tip you off: human genomic DNA, Southern, RFLP, CFLP, SSCP,
sequencing, Human Genome Project, PCR, amplification, blood, lymphocytes, buffy coat,

template prep.

Replaces i Precedes

Mammalian Blood Sample
Ethanol

70% Ethanol
TE Buffer, pH 8.0 (Tris 10 mM, EDTA 1 mM)-Optional
RNase-Optional

50 mL Centrifuge Tubes, sterile-must withstand a minimum of 900 x g,
. preferably 12,000 x g)-2 to 3 per sample

Ficoll®/hypaque gradients ¢ PCR White Blood Cell Lysis Buffer, 125 mL
Phenol/chloroform extractions Southern blotting (including CFLP, Protein Precipitation Solution, 65 mL
Column-based purification (j.e. RFLP, SSCP, DGGE)

Red Blood Cell Lysis Bufer, 750 ml.

17 x 100 mm tube, sterile-as necessary, see note for Step 9
(pack insert on page 2).

Rocking platform or Gyratory shaker-highly recommended

Vortexer

Centrifuge(s)-capable of spinning 50 mL tubes at 875 x g

and 12,000 x g* (e.g. Sorvall RT6000B and Sorvall
RCS5B, respectively)

*See pack insert for details.

 Room Temperature | Room Temperature

DNA lIsolation Kit for Mammalian Blood
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CONFIDENTIAL Nucleic Acid Purification
OBF's

Pure DNA for  « DNA is pure enough to provide » Produces purifie
multiple excellent PCR, Southern blotting typically 1.7-1.9
downstream and cloning results » QC tested for function-4.8 kb fragment is
applications amplified using Expand™ LT.
= High yield of pure DNA potentially ~« DNA can be used for PCR. Southern blots,
reduces amount of precious sample sequencing, cloning, etc.

required and/or experimental repeats « DNA yield for human whole blood is avg.

Azs/Azso ratio of 1.7-1.9. You will be able to use this purified DNA in a number of applications
including PCR, sequencing, cloning and Southern blotting which allows you to use one kit for all your
blood DNA isolation. You will conserve precious biological samples and have fewer experimental
repeats due to “dirty” DNA because our kit gives you high yield and high purity DNA.

Fast and easy » Faster than “home brew” methods » Procedure takes <15 minutes hands-on (4
DNA isolation and most other commercial products  samples) and <1.5 hours total (plus 30-60
minutes to resuspend DNA).
= Kit is easy to use, fewer unanswered a Progressive layout of pack insert is easy-to-

questions and fewer mistakes by follow and has notes, actual time and hands-

user which means first-time success on time for every step

and consistency
The simple DNA extraction procedure takes 1.5 hours with just 15 minutes hands-on time which makes
multiple sample processing fast and easy. The straight-forward protocol is outlined in a unique way in
the package insert where each step has informative notes, actual time and hands-on time. The layout is
such that, despite the addition of the bonus information, the procedure is concise and easy to follow.

Flexible « DNA can be isolated from a variety =« Can use whole blood, buffy coats or
of sources and forms with a single lymphocytes from a variety of mammals.
kit. » Blood used fresh or stored for < 3 days
= Flexible storage options, starting provides 100% of expected yield. Samples
volumes and pre-treatment options stored at 4°C for 7 days or < 1 month at -

ensures a high yield of purified DNA  20°C lose just 10-15% yield.

from a myriad of mammalian blood  « Pack insert provides protocol for using

samples. samples from 1 ml up to the standard 10 ml

volumes.
» Blood can be treated with sodium heparin,
_ ' sodium citrate or EDTA prior to procedure

This kit is very flexible. You will be able to get your blood samples from a variety of mammals and
from whole blood, lymphocytes or buffy coats. In addition, you have flexibility in the storage, volume,
and the chemical treatment of your blood samples during collection. '

Other OB¥’s: Safety- You can feel safer while using this kit because you are not using any chaotropic
agents or organics. Save Money-Not only is our kit less expensive than most kits on the market, it also
provides procedures for smaller samples. This will reduce the use of reagents stretching your grant
dollars further.

DNA isolation Kit for Mammalian Blood
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Competition

The majority of researchers purify DNA from blood using “home brew” methods. Most of these home
brew methods use organics like phenol and take several hours to several days to produce purified
DNA.

Qiagen uses a column-based method for isolating DNA from blood. The techniques relies on gravity
flow of DNA and cellular debris through the column. The instructions for the Qiagen kit stipulate a
specific range of white cell density. If the cell number is too high, the column will be overloaded with
DNA and will clog; if the white cell number is to low, special steps must be taken during precipitation
(just as with our kit). It is inconvenient for the customer to have both a minimum and maximum
number of white cells in a sample for a technique to work. This makes our kit more convenient than
Qiagen’s. It would be not only inconvenient but also potentially destructive to have a clogged column
that may loose precious sample.

DNA Isolation Kit for 25 rxns 99.00 $3.96 10 mL samples
Mammalian Blood :
Qiagen Qiagen Blood & Cell Culture 25 rxns 188.00 $7.52 1-5 mL samples
DNA Kit 10rxns  175.00  $17.50 5-20 mL samples
Gentra Puregene™ DNA Isolation Kits 3 rxns $60.00  $20.00 10 mL samples

12rxns  $150.00 $12.50
100 rxns ~ $895.00  $9.00

Oncor Non-Organic DNA Extraction 20 rxns  $200.00  $10.00 5-10 mL samples

Kit for Mammalian DNA

For more information on these and other competitors, see “Detailed Competitor Comparison” below.

Extra Information

Probing Questions :
How do you currently extract your DNA from blood?

Anticipated Customer Questions and Answers:

Q
A

Q

What yield of DNA does the kit provide?

The amount of DNA recovered will vary, depending on the number of white cells present in the donor
blood. The average yield for healthy human whole blood is 350 pg for a 10 mL sample. The range of
yields for a 10 mL sample is from 200 pg up to 700 pg. [See chart below or pack insert for other
species]

My blood samples have a lower than normal number of white cells. Will this kit still work?

Yes. Follow the procedure as for normal blood but use higher centrifugation and a glycogen carrier in
the ethanol precipitation step. The details are outlined in the pack insert.

[NOTE: healthy human blood has an average of 5 x 10° white cells per mL, 5 x 10 whzte cells for a
10 mL sample. The pack insert suggests using a glycogen carrier and higher centrifugation speeds [
when a sample contains less than a total of 1.5 x 10" white cells (i.e. about 1/5 the normal amount) |

My DNA samples are from leukemia patients so they have an elevated white cell count. Will this be a
problem? :

DNA Isolation Kit for Mammalian Blood



CONFIDENTIAL Nucleic Acid Purification
A No. Unlike some column-based methods, there is no upper limit on white cell count.

Q Idon’t have 10 mL of blood. Can I use less?
A Yes. The pack insert provides instructions for samples as small as 1 mL.

Q How long can my samples be stored and at what temperature?

A For fresh samples or samples stored up to 3 days, you can expect 100% of your expected yield. If you
choose to store your samples for as long as 1 month at -20°C or a week in the refrigerator you will still
get 85% to 90% of the expected yield.

Q I get my samples from a clinical lab. What type of tubes (anti-coagulants) can they use to collect my
blood?

A Samples can be treated with heparin, sodium citrate or EDTA which will allow you to use clinical
samples without disrupting the clinical labs’ standard procedures. [See Pack Insert or Details of Blood
Storage Options below for details]

Q Can the kit be stored in the freezer, or at room temperature?
A The kit is stable for 2 years when stored at room temperature.

Q The kit prepares DNA in less than 90 minutes. How much of that time is hands-on time?
A ~15 minutes for 4 samples.

Q Are any additional reagents required?
A Yes. Ethanol & 70% Ethanol. TE Buffer and RNase are optional.

Q What equipment will I need to use the kit?

A For each sample
1. Vortexer
2. Centrifuge that can accommodate 50 mL tubes and spins at least 900 x g
3. Rocking platform or Gyratory shaker (highly recommended)

4. 2 each: 50 mL Centrifuge Tubes, sterile | 4. 2 each: 50 mL Centrifuge Tubes, sterile capable of

capable of withstanding af least withstanding af least 900 x g
12,000x g |

5. Centrifuge that can accommodate 50 5. 1each: 17 x 100 mm sterile centrifuge tube capable
mL tubes and spins at least 12,000 x g of withstanding at least 12,000 x g

(can be same instrument as 2. above)
” 6. Centrifuge that can accommodate the 17 x 100 mm
tubes and spins at least 12,000 x g (can be same

instrument as 2. above)

Q With this method, how many samples can be processed at the same time?
A The only limit is in the number of samples your centrifuge can handle at one time.

DNA Isolation Kit for Mammalian Blood
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Average Yields (whole blood):

Chart below appears in the package insert on page 3.

Species Average yields Yield range
Mouse 570 ug/10 ml blood 430-670 pg
Rat 580 pg/10 ml blood 350-680 ug
Dog . 450 ug/10 ml blood 350-600 pg
Porcine 670 pg/10 ml blood 520-780 pg

Guinea Pi 10 ml blood

55-295

but is stated in the paragraph just above the chart.

Oth

CONFIDENTIAL

* The average yield and yield range for healthy human blood is not shown in the package insert chart

: Lymphocytes isolated from whole blood prior to | 75-300 pg 1.1-42x 10’
procedure (i.e. using Ficoll®-Hypaque):
. Buffy Coat 35-105 ug 1.1-2.3 x 10

Details of Blood Storage Options:

Customers should use sodium heparin, sodium citrate, or EDTA as anti-coagulants. NOTE: when
heparin is used, the white cell pellet in Step 7 must be heated for 10 min. at 65° in the White Blood Cell
Lysis Buffer. This is clearly noted in the pack insert on page 1, column 2 under “Starting material:”

and as a note for Step 7 on page 2.
Quality Control:

Each lot of kits is function tested for the ability to purify DNA from human whole blood, followed by
specific amplification of a 4.8 kb tPA fragment via PCR with the Expand™ Long Template PCR
System. The 4.8 kb tPA product is visualized by electrophoresis on an agarose gel, and two samples
are compared with a positive control of human genomic DNA to determine if the same size
amplification product is obtained. An intense, single 4.8 kb tPA band is visible. All kit components are
tested for the absence of DNases (see pack insert for details).

Projected First-Year Sales Impact:
$99,585 for entire US

Pricing Rational: Competitive with home-brew methods and Qiagen.

New Product News: Issue Number 4 (blue-

Biochemica:

DNA Isolation Kit for Mammalian Blood

)-See attached copy of article.
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CONFIDENTIAL

Detailed Schematic of Procedure

1. Lyse red blood hole blood (contains red
and white blood cells,

proteins, metabolites, etc.)

®

2. Separate white

blood cells lear red supernatant

)/ White blood cell pellet

3. Lyse white blood
cells

Supernatant contains the

4. Precipitate proteins DNA

’Q‘;———Protein

5. Ethanol precipitate
the purified DNA

Purified DNA

Nucleic Acid Purification
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Detailed Competitor Comparison

Company

Product Name

DNA Isolation
Kit for
Mammalian
Blood

Hazardous
Materials/ | Ren'd ’
' Proteases = 0

No
organics;
requires
Pro K

EtOH |

ppt

Total

I
Time
<1.5h+

rehydration

(30-60 min.
@ 65°C)

Procedure

+ Starting
| Material

Mammalian
whole blood,
buffy coat,
lymphocytes

| Downstream

| Application
Southerns,
RFLP, PCR,
Sequencing

DNA
Yield

!

: Sample | Pack Size
Volume |

Cost

Cost
per
Assay

Cost/
ml of
blood

Invitrogen Turbogen Organic Yes | <1h Tissue, PCR, RE 20-80 yg 2ml 25 rxns $195.00 $7.80 $3.90
Phase-Sep Cultured mapping, per 10
column cells, Blood Southerns, cells
RFLP,
cloning
Pharmacia RapidPrep™ No Yes [ 1.5h Mammalian PCR, RFLP, | 30-40 1-5ml | 10 rxns $145.00 | $14.50 $2.90-
Macro Genomic | organics or Blood etc. ug/ mi blood $14.50
DNA Isolation proteases; (Human) blood
Kit for Blood uses
chaotrope
Scotlab Inc. Nucleon il Chioroform, | Yes | <2h Whole Biood, | PCR, RFLP | 22.6 ug/ | 5-10 ml | <50 rxns $155.00 $3.10 $0.31-
RNase A Cultured mI blood (5-10 mi $0.62
Cells blood)
AGTC SuperQUIK- No Yes | <2 h Wholie Biood | RFLP, PCR | 25-30 <8.5 ml | 100 rxn $150.00 $1.50 $0.18-
GENE pg/ ml canscale | 10 rxn $20.00 $2.00 $0.23
blood

: = Top competitor

DNA Isolation Kit tv. .+sammalian Blood



| Product Name |
(

Cost J Cost/
per

Hazardous
Materials/

| Proteases !

- Company EtOH . Total | Starting . Downstream | DNA | Sample | Pack Size
| Procedure . Material  Application ' Yield ' Volume |
Time ! ‘ ‘

Cost |
‘ i miof
Assay ! blood

Stratagene DNA Extraction | No Yes | 2hblood | Whole Blood, | RE digests, | >10pug/ | 5-10ml | 35 xns $163.00 | $4.66 $0.93
Kit organics, Cultured cloning, ml blood. $0.47
RNase, Cells, Southerns, '
Pronase Solid Tissue | PCR, etc.
Washington Genomix Scale- | Requires Yes | <1h Human RE digests, [ 30-60 10 ml 60 rxns $240.00 $4.00 $4.00
Biotechnology | Up Chloroform Blood, White | Southerns, pg/ mi
Inc Cell Nuclei PCR, etc. blood
Oncogene Quick Clean™ No Yes | 2-4h Blood, Re digests, -- 10 ml 35 rxns $140.00 $4.00 $0.40
Science DNA Extraction | organics, Cultured cloning,
System RNase, Cells, Solid Southerns,
Pronase Tissue PCR, etc.
Life Genomic DNA No Yes | 5.5h+ Blood, Re digests, - 5mi 30 xns $159.00 $5.30 $1.06
Technologies | Isoiation organics, ON DNA Cultured cloning,
System Pro K resuspension | Cells Southerns
Biotecx “DNA Single Phenol, Yes | >2h+1h | Blood, PCR, ~43 pyg/ | 7Tmi 25 xns $170.00 $6.80 $0.97
Laboratories | Tube” Chloroform to ON Cultured Southerns ml blood
resuspension | cells, Tissue '
Cruachem isolate 2 Kit - - - Whole Biood | - ~25 ug/ 10 mi 50 rxns $150.00 | $10.00 $3.00
Ltd ml blood |-
BIO 101 G/NOME DNA No Yes | -- Whole Blood | RE digests, 6.5-15 4 ml 10 rxns $40.00 $4.00 $1.00
Whole Blood Organics PCR 1 ug/ mi 25 rxns $85.00 $3.40
Isolation Kit blood 100 rxns $265.00 $2.65
“Home-Brew” | Single Organics Yes | >3h - PCR, 10 mi - - $1.95-; $0.20
Reagents Pro K used Southerns, average $3.85 $0.39
Expand ’
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DNA Isolation Kit for Mammalian Blood:
Economical, easy-to-use DNA purification method

Boehringer Mannheim is proud to introduce a new DNA purifica-
tion kit for the isolation of genomic DNA from mammalian whole
blood, lymphocytes, and buffy coat. The DNA Isolation Kit for
Mammalian Blood provides all the necessary reagents for the rapid
isolation of purified genomic DNA, free of contaminating heme and
proteins. The resulting DNA is pure, has a high molecular weight,
and is ready for use in all applications—including genomic
Southern blots (Figure 1) and standard and long template PCR.

The isolation method (Figure 2) involves the sequential lysis of
red blood cells followed by white blood cell lysis. Proteins are
removed using a protein precipitation step. Ethanol precipita-
tion and subsequent resuspension of the DNA results in purified
DNA that is ready to use in all applications.

With this kit you can

# Process multiple samples simultaneously — Because the
method is so simple—involving a minimal number of hands-
on steps and no column purification or organic extractions—
multiple samples can easily be processed simultaneously.

@ Easily prepare puré DNA in less than 90 minutes — No
waiting for columns to drip and no multiple wash steps or
tedious Ficoll® Hypaque so you can prepare pure DNA
(ODsg0n80 = 1.8-1.9) in only 90 minutes (additional time
necessary for resuspension).

& Purify DNA using the convenience of a kit, but for the cost
of most homemade methods — This kit’s price is comparable
to home-brew methods, yet it provides the convenience of
ready-to-use and function-tested solutions and detailed pro-
cedures.

& Enjoy consistent and reliable results — Not only is each com-
ponent of the kit tested to be DNase free, but DNA isolated
with the Kit is also tested using the Expand™ Long Template
PCR System to ensure the functionality of your isolated DNA.

3 4 5 6 7 8 § 10 11 12

Whole blood (contains red and
:{ ~white blood cells, proteins,

l #y  metabolites, etc.)

2. Separate white blood

|

3. Lyse white blood cells

|

4, Precipitate proteins

|

5. Ethano! precipitate
the purified DNA

1. Lyse red blood cells

] Clear red supernatant
Y — White blood cell pelfet
=
&

_Supernatant contains
the DNA

Purified DNA

Figure 1. N-ras genomic Southem blot using human DNA isolated with the DNA
Isolation Kit for Mammalian Blood. DNA was prepared from 10 mi of human whole
blood (stored in various anticoagulants), from buffy coat, and from lymphocytes using the
DNA Isolation Kit for Mammalian Blood. The isolated DNA samples, 10 yig per lane, were
digested with Eco Rl, electrophoresed, and transferred to nylon membranes.
The transferred DNA was then hybridized with a 1.5 kb DIG-labeled N-ras probe (15 ng/mi).
The membrane was subsequently washed, blocked, and immunodetected with
the DIG/Genius™ Nonradioactive System and CDP-Sta™ Chemiluminescent Substrate. The
Southem blot was exposed to Lumi-Fim Chemiluminescent Detection Fiim for one minute.

Lanes 1,12: DNA Molecutar Weight Marker VI, digoxigenin-labeled; Lanes 2,3: human
whole blood; sodium citrate anticoagulant; Lanes 4,5: human whole blood; sodium
heparin anticoagulant; Lanes 6,7: human whole blood; EDTA anticoagulant; Lanes 8,9:
buffy coat; Lanes 10,11: lymphocytes

Visit us on the Intersiet at http://biochem, boehringer-mannheim.com

Figure 2. Schematic of the DNA Isolation Kit for Mammalian Blood procedure.

CDP-Staris a trademark of Tropix, Inc.

Expand is a trademark of Boehringer Mannheim.

Ficoll is a registered trademark of Pharmacia Biotech AB.
Genius is a tradename used in the U.S.

Te place an order by phone: 800-262-1640 or Fax: 800-428-2883
For technical assislance by phone: 600-262-4911



For research use only. Not for use in diagnostic procedures.

Cat No. 1 667 327
Size: up to 10 m! mammalian blood

DNA Isolation Kit for Mammalian Blood

Product Description

Intended use: The DNA lsolation Kit for Mammalian Blood simplifies the
rapid isolation of DNA from 1-10 ml whole biood {e.g., from human,
mouse, rat). The isolated DNA is suitable for many appiications, including
gtandard PCR, long PCR, sequencing, and Southem blots. In addition
1o the atandard "DNA Isolation from 10 ml mammalian whole blood” pro-
cedure, this kit permits the isolation of DNA from bufty coat and lympho-
cyte samples.

isolation of DNA from whole blood can be ditficult bacause blood is a
complex mixture containing cells, proteins, metabalites, etc. Most of the
cells (>99%) are erythrocytes, or red blood cells, which lack nuclel, and
therefore, no DNA. Only feukocytes (0.3% of totai blood cells),
or white blood cells, contain nuclei and DNA. Therefore, DNA from biood
must be Isolated from one of three types of leukocytes: monocytes, lym-
phocytes (25% of the leukocyte population), or granulocytes (1).

The DNA lsolated from whole blood must be of free of contaminants
that may Interfere with such applications as PCR. For example, the
presence of contaminating heme in the final DNA preparation has been
shown to strongly inhibit Tag DNA potymerase during PCR {2).

The DNA [solation Kit for Mammallan Biood provides a aimpie, rapid,
and safe method for the effective isolation of pure DNA. The entire pro-
cedure can be completed in less than 1.5 h (pius the resuspension time),
and this easy-to-use Kit employs fewer steps than stendard methods
{e.g., Ficoll-Hypaque® density gradients). This simpiifles the simultaneous
proceasing of multipie samples. Safety is another key attribute of the kit,
which reduces handling of blood and eliminates the need for organic
extractions or chaotropic agents,

Princlple: The DNA Isolation Kit for Mammalian Blood procedure relies
on separation of the white blood cells from whole blood via a preferen-
tiel red blood cell lysis. In the presence of a strong anionic detergent,
the white blood cells are then lysed, and the proteins removed by dehy-
dretion and precipitation, The purified DNA s subsequently recovered
via ethanol precipitation (3.4).

Kit contents:
1. Red Blood Cell Lysis Buffer, 750 ml
2. White Blood Cell Lysis Buffer, 125 m!
3. Protein Precipitation Solution, 65 ml

Stabliity and storage: The kit components are stable through the con-
trol date printed on the box (24 months from date of manufacture} when
stored at room temperature.

Applications

Safety p Employ unh | safety pi ys when working
with biohazardous materials. Wear lab coats, gloves, and safety glasses
at all times. Properly dispose of all contaminated materlals.
D i and use a fety cabinet whenever

ate
aerosols might be generated.

Additionally required materials: In addition to the kit components,
these additional materials will bs needed for DNA isolation from mam-
malian blood:

e Ethanol

= 70% Ethanol

« TE Buffer, pH 8.0 (optional)

* RNase (optional)
DNA Isolation from 10 ml mammalian whole blood:
Starting material:

Use 10 m| mammalian whole blood {e.g., from human, mouse, rat).
When using <10 m! blood, follow the altemate procedure titled,
“Optimal procedure for use with smaller quantities of biood™ for
modifications to this general procedure.

« If bicod was stored at 4°C or -20°C, warm the blood to room tem-
perature prior to use.

If using human blood components, such as lymphocytes or butfy
coat, foliow the altemative pi dure titled, “Procedural modifi
tions for use with butfy coat or lymphocyte samples.”

* Do not use blood that has been frozen and thawed more than 3
times, or yields will be significantly reduced.

For best results, use fresh blood or blood stored for <3 days.
Blood stored for 7 days at 4°C or 51 month at —20°C will resutt ina
10-15% reduction in yield.

Use sodium heparin-, sodium cltrate-, or EDTA-treated blood. For
heparin-treated bicod, heat the white cell peliet in White Blood Ceil
Lysis Butfer for 10 min at 65° to facilitate lysis (step 7).

Procedure: Perform ail steps at room temperature uniess otherwise
indicated,

{for 4 samples)
Step Isolation Procedure Notos Actualtime  Hands-on time
1 For sach blood sample to be processed, add Uss a centrifuge tube that will withstand a minimum of 30 sec 30 sec
30 mi Red Blood Cell Lysis Buffer to a sterile 900 x g (preferably 12,000 x g} and accommodate a
50 mi i tube. total volume of 40 mi,
2 To each tube, add 10 ml mammalian blood. Do not vortex! 30 sec 30 sec
Cap the tube, and mix gently by Inversion.
3 Place the centrifuge tube on arocking platform  Altematively, manually invert the sample periodically 10 min 30 sec
or gyratory shaker for 10 min. for 10 minutes.
4 Cantrifuge the tube at 875 x g for 10 min Do not exceed centrifugation speed limit, as this will 12 min 1 min
(e.g., 2,000 rpm in @ RT6000B Sorvail Increase the difficulty of resuspending the white cell
Centrifuge). pellet (step 6).
BOEHRINGER MANNHEIM

{for 4 samples)
Step Isolation Procedurs Notes Actusl time  Hands-on time
5 Carefully pour off and properly dispose of The Fed Blood Cell Lysis Buffer selectively lyses the 30 sec 30sec

compiste red cell lysis).Some residual liquid

should remain with the white cell pellet.

erythrocytes, leaving the leukocytes intact. Foliowing

centrifugation, If the sample appears as a cloudy upper

layer (containing plasmateukocytes) and a red lower layer

(comtaining erythrocytes), no red cell lysis has

occurred. If this happens, do one of the following:

» Repeat steps 1—4 with fresh blood, using a 15 minute
Incubation in step 3.

© Repeat stepa 1—4 with fresh blood, inverting the sample
more frequently if mixing by hand.

« Ensure that fresh blood hes been warmed to room
ternperature before repeating steps 1-4.

6 Thoroughly vortex the white peliet visibie « Vortax thoroughly, making sure that the white cell 1min 1 min
at the bottom of the tube in the residual pellet is fully resuspended In the residual supematant.
supematant. This step facilitates complete lysis of the white cell
pellet during step 7.
« Note that the white celi pellet will stili be slightly red
In color due 1o the presence of residual hemogiobin.
The hemoglobin will be d in sub nt stepe.
7 Add 5 ml White Cell Lysis Buffer, cap the = Vortex thoroughly 1o ensure that the white cells are 1 min 1min
tubs, and mix thoroughly by vortexing. compietely lysed. Foliowing successful lysis of the
leukocytes, the solution shoutd appear clear dark
red/brown with no particulate material present. To
ensure this, perform an optional incubation at 37°C
for 15-30 minutes, which may facilitate lysis.
« For heparin-treated blood, heat the white cell peilet
in White Blood Cell Lysis Buffer for 10 min at 65°C to
. facllitate lysls.
8 Optional:
Add RNase” to a final concentration of « ANase treatment completely removes RNA 155 min 30 sec
0.02 pg/pl. Mix by in lon, and incub i from the final DNA sample, yielding (optional)
at 37°C for 15 minutes, pure DNA with no RNA contamination. However,
If subsequent applications do not require a8 ANA-free
sample, this step can be eliminated. :
» The Incubation time can be extended up to 1 h at 37°C.
9 Transfer the sample to a sterile The sample can remain in the 50 mi centrifugation tube 30 sec 30 sec
17 x 100 mm tube. If the 50 ml tube is capable of withstanding 12,000 x g
centrifugal force,
10 Add 2.6 ml Protein Precipitation Solution « Vortex thoroughlyl (We recommend that you vortex 1min 1 min
to each sample. Vortex thoroughly. continuously for app! 25 ds) This ls .
necessary for effective removal of protein from the sample.
 Upon vortexing, a brownish protein precipitate wiil be
clearly visible,
1" the sample at 12,000 xg Samples must be centrifuged at 12,000 x g for & 12 min 1 min
(e.g., 10,000 rpm in a Sorvali RC5B minimum of 10 minutes. Lower-speed spins will
centrifuge) for 10 minutes. result In loose protein pellets, making it very difficult
1o vely sep the proteil il
from the supematant.
12 Carefully pour the supematant, which The new tube must d 30 sec 30 sec
contains the DNA, into a new sterile approximately 30 ml and withstand a minimum of
50 mi centrifuge tube. Property dispose 900 x g {or 12,000 x g for lsclation of <1.5 X 107
of the protein pellet. colls). .
13 Ethanol precipitate the DNA: « Add 2 volumes of room temperature ethanol to 13 min 1 min

Optional Method:

Instead of centrifugation, a sterile biunt-
ended glass rod may be used to carefully
remove the DNA strands from the 100%
ethanol before transferring them 1o a new
sterile tube containing coid 70% ethanol
(oee step 14). Swir until DNA strands are
released into 70% ethanol.

the supernatant from step 12. Gently mix by
inversion until DNA strands precipitate out of
solution and the remalning liquid Is no longer
cioudy.

« Centrifuge the sampie at 875 x g for 10 minutes
fe.g., 2,000 rpm in a Sorvall RT6000B centrifuge).
Discard the supematant. For <1.5 X 107 cells,
centrifuge at 12,000 x g for 10 minutes following
addition of glycogen carier.

« If the number of leukocytes in the sample is less
than 1.5 X 107 cells, the yield may be insutficient to
ses visible DNA strands falling out of solution. If this
occurs, add glycogen™ carmier prior to the ethanol
precipitation, and increase the centrifugal to
12,000 x g to facilitate effective precipitation.




{for 4 samples)
Step Isolation Procedure Notes Actualtime  Hands-on time
14 Add 3 mi cold 70% ethanol to the DNA pellet . Do not vortex during this wash st7p 8min 1min
in the tube, and carefully mix the sample For sampiles containing <1.5 X 107 celis,
several times by gentle i jon. Ci the DNA at 12,000 x g for

the sample at 875 x g for S minutes (eg.. &t
2,000 rpm in a Sorvall RTE000B centrifuge).
Discard the

5 minutes after the 709% ethanol wash.

15 Dry the DNA pellet by placing the sample Do not over-dry the DNA peliet, as this will make 5-15min 0-1min
under vacuum without heat for a few It much more ditficult to fully resuspend the DNA.
minutes or until the athanol is no longer visible.
OR
Allow the sample 1o air dry.
16 Ta resuspend the DNA pellet, add 1 ml » Vortex thoroughly to help resuspend the DNA pellet. 1min 1 min
TE Buffer, pH 8.0, or desired buffer, * For human blood a 30-minute +
Vortex thoroughly. Place samples at 65°C at 65°Cls to fully d DNA F i
for 30-60 min to aid in resuspension; For samples from other mammalian specles, placn {30 - 60 min)
periodically vortex the samples. the samples at 65°C for 60 minutes,

17 Store samples at 4°C until use.

If desired, samples can be accurately quantified

using spectrophotometry or flucrometry.

Total time: 1.5 h + Resuspension (for 4 samples)
Hands-on time: $15 min

Ad]ust the size of the cen(nfuge tube as necessary to accommodate the

Using the Isolated DNA: DNA prepared using the DNA Isolaluon IO! for
Mammaiian Blood can bs y used in

including Southems and PCR with either Taq DNA' polymerase or
Expand™ PCR Systern” products. Once quantified, use the same
amount of DNA per application as you would typically use of DNA pre-
pared with an atemative purification method.

being used.

Procedural modifications for use with butfy coat or lymphocyte
samples: Freshly isolated buffy coat or lymphocyte samples can be
used as starting material for the purification of DNA by slightly adjusting

Yields can be determined via sp

Average yieids are approximately 350 pg/10 ml, rangmg from 200—700
g for heaithy human blood (average, 5 X 10° leukocytes/ml). Note that
the amount of DNA d will vary si g on the
number of white celts present in the donor blood, Avorage yields
obtained from other species:

Specles Average yllds Yield range
Mouse 570 pg/10 mi blood 430-670 pg
Rat 580 115/10 ml blood 350-680
Dog 450 pg/10 mi blood 350-600 pg
Porcine 670 p1g/10 ml blood 520-780 ug
Guinea Pig 160 pg/10 mi blood 552959

The Aggo/Ageg ratio for isolated DNA samples Is typically 1.7-1.8.

Optional procedurs for use with smaller quantities of blood: By
alightly adjusting the procedure detailed in the section titied “DNA isola-
tlon from 10 ml mammalian whole blood,” blood samples from 1-10 ml
can be processed. Follow the procedure described above with the fol-
lowing volume modifications:

the iled in the section titled “DNA isolation from 10 mi
mammalian whole blood.”
For lymphocytes:

a. Isolate the lymphocyte population from 10 mi human blood, fol
lowing the procedure outlined in the package insert provided with
the fymphocyte separation medium you choose (e.g., using stan-
dard Ficoll*-Hypaque density gradients).

. Wash the lymphocyte population twice with sterile 1X PBS prior to
use.

o

c. At this point, an aliquot may be removed to determine cell counts.

d. Once the lymphocyte cel pellet ks prsparsd pmceed directly to step7
of the section titied “DNA k
blood,” nwdnfyingheprooed:etomdzsmtheBloodCeﬂLyaa
Bufler per sample.
Adjust the subsequent steps accordingly (e.g., use 1.3 ml Protein

ion Solution In step 10). Resuspension of eDNAhSOOpI
TE, pH 8.0, Is recommended as a starting point.

Note: Average yields range from 75-300 pg/1.1-4.2 X 107 celis.
For buffy coat:

Red Blood  White Biood Protein
Celi Lysis Call Lysis Precipitation Racommended a. Prepare the buffy coat from 10-20 mi human blood by placing the
Blood Buffer Volume: Buffer Solution Resuspenalon sample at room e for 30 or at 4 ght to
Volume Blood Ratlo? Volume {m):  Volume (ml) Volume (u) aliow the phases to separate.
i) fsep 1) fstep 0 (step 10 fatep 19 y, the blood may be centrifuged at 1,300 x g for 15 min-
9-<10 31 5.0 26 1000 utes at room temperature. The buffy coat is the interface between
- the plasma-containing upper phase and erythrocyte-containing
8-<8 3 50 26 800 lower phase.
7-<8 31 50 26 800 b. Once phase separation has occurred, carefully remove and dis-
B8-<7 31 50 26 600 card th;l;lpper plasma phase with a sterile Pasteur pipette, expos-
ing the coat layer,
>5-8 31 5.0 26 600 "9 i ayer
a5 ” c. Trangfer the buffy coat to a sterile 17 x 100 mm tube capable of
- L 25 13 400 withstanding a centrifugal force of 12,000 x g.
3-d4 Ll - 15 0780 400 Be careful not to remove any of the erythrocyte layer with the buffy
2-Q N 1.0 0520 200 coat.
1-<2 3.1 1.0 0.520 200

TAdd 3 mi Red Blood Ceil Lysia Buffer for every 1 mi whole blood

At this polnt, an aliquot may be removed to determine celi count. If
the total number of leukocytes isclated is less than 1.0 X 107, the
procedure will not work eﬁoctlvsly Obtain more blood sample,
and start the procedure again.

d. To the Isolated buffy coat, add 5 mi sterile 1X PBS, mix gently by
inverslon, and centrifuge at B75 X g for 10 minutes at room tem-
perature. Discard the supematant.

. Once the white cell pellst Is obtained, proceed directly to step 7 of the
section titied “DNA [solation from 10 ml mammalian whole blood”,
modifying the procedure to add 1.5 mi White Blood Cell Lysis Buffer
por sampis. Aqwmowpsoquentstopaamﬁngry(eg use 780 pi
Protein Precipitation in step 10). Resusp of the isolated
DNA In 300 pi TE, pH 8.0, is rocommendod as a starting point.

Note: Average ylelds range from 35-105 pg/1.1-2.3X 107 cells.

Quallty Control

b ot DNase lon: Each ot of the DNA Isolation Kit for
Marnmalian Blood s tested to ensure the absence of DNase contamina-
tion. The Red Blood Cell Lysis Buffer, White Blood Cell Lysis Buffer, and

'

Troubleshooting Gulde

Protein Precipf luti e each i d with 1 pg pBR322
DNA for 6 hours at 37°C. The DNA is then visualized by electrophoresis
on an agarose gel and compared to a positive control to determine if
any linear or nicked plasmid DNA s visible.

DNA Isolation and amplification: Each lot of kits is function tested for
the ability to purify DNA from human whole blood, followed by specific
amplification of a 4.8 kb tPA fragment via PCR with the Expand™ Long
Template PCR System®. The 4.8 kb tPA product Is visualized by aleo
trophoresis on an agarose gel, and two samples are compared with
positive control of human genomic DNA to determine if the same s«ze
ampilification product is obtalned. An Intense, single 4.8 kb tPA band is
visible.
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Problem Remedy

No red blood cell lysls If the

sample appears as a cloudy upper layer (containing plasma/eukocytes) and a red lower layer (containing erythro-

cyles) following centrifugation, no red cell lysis has occurred:

* Repeat steps 1—4 with fresh biood, using a 15 minute incubation in step 3.

» Repeat stepe 1—4 with fresh blood, Inverting the sample more frequently if mixing by hand.
+ Be certain to warm the blood to room temperature, and repeat steps 14,

Incomplete white Evident by particulate material present in sampie following vortexing (see step 7):
blood cell lysis « Prior to addition of White Blood Celi Lysis Buffer, vortex the white ceil pellet thoroughly, making sure that the white
cell pellet Is fully resuspended in the residual volume. This step facilitates complete lysis of the white cell peliet in
step 7. If this Is not done, it will be very difficult to completely resuspend the white cell peilet in White Blood Cell
Lysis Buffer.
» Vortex the sample thoroughly following addition of the White Blood Cell Lysis Buffer to ensure that the white ceils are
completely lysed.
* Increase the vo!urne of White Blood Cell Lysis Buffer to accommodate larger number of white cells. if too many celis
are present, the solution will become very viscous, and theé celis wili ciump.
* To facilitate complete lysis, sampies may be incubated at 37°C for 15-30 minutes.
No protein polot ts * Mix the sample thoroughly by vortexing after addition of the Protein Precipi ! R ion: Vortex
observed folk lor ap) 25 seconds,
protein precipitation s |f the'leukocyte number Is small (<1 x 107 cells), the protein pellet may be visible 83 a smali, tan/brown or clear peliet.
When using lymphocytes or buffy coat starting material, the protein pellet will be ciear.
* To ensure effective pelieting of protein, the samples must be spun at 12,000 x g for a minimum of 10 minutes.
Lower-speed spins will result in loose protein pellets, which make it very difficult to effectively separate the protein
from the supematant.
DNA sl . ples were dried prior to Do not exceed 5 minutes of drying time under vacuum, and do not
samplos are slow use heat when drying. To avoid thess problams alr dry the samples, which helps to reduce overdrying. This method
to rehydrate requires a longer time to complete.
s Heat to 65°C to aid resuspension. Do not exceed 1 h incubation time at 65°C. Altematively, resuspend sampies
ovemight at 4°C.
Low DNA ylelds * There was an insufficient number of leukocytes in the starting sample; increase the volume of starting sample.
* Adjust the volume of lysis butfer to accommodate smaller numbers of leukocytes or smaller volumes of biood.
« Incomplste white biood ceil lysis: see recommendations above {under “Incomplete white blood cell lysis®).
* [f using biocod stored for 7 days at 4°C or <1 month at —20°C, the expaected yields will be 10-15% lower than those of
freshly isolated blood.
DNA s not functional ® AygofAznq <1.6: Protein contamination is present. Follow recommendations above {under “No protein precipitation®).
in subsequent applica- Check to make sure the DNA [s completely in solution.
tions (e.g., the Ayy/i * Ayeo/Agpg >2.0: ANA contamination Is present. Repeat RNase 1t, and re-precipitate the DNA. the
ratio Is too high or incubation time for RNasa freatment from 15-30 min at 37°C.
100 low) Quantity the DNA prior 1o initiating subsequent applications. Use the same amount of DNA per application as you
would typically use of DNA prepared with an altemative purification method.
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