APPENDIXES

Appendix 1A

Preparation of a 1% Agarose Gel for Gel Electrophoresis

2.

AN

8.
9.

For a 1% agarose gel, weigh out 1 gram of agarose (powder) on a weighing scale.
Note: percentage of the gel reflects the amount of agarose in gram in 100 mL of
1X TAE buffer, depending on the final percentage of agarose in the gel.
Example: If you want to make a 0.7% agarose gel (0.7 g/100 mL, w/v), weigh out
0.7 g of agarose for 100 mL of agarose solution
Carefully, put the agarose in a 250-mL Erlenmeyer flask.
Measure out 100 mL of 1X TAE buffer using a plastic or glass graduated cylinder.
Add 100 mL of 1X TAE buffer into the flask in step 2.
Cover the flask with a piece of plastic wrap. Poke 3-4 holes on the plastic wrap using
a pointed end of a pencil or pen (Note: the holes allow the steam to escape during
microwaving in step 6 below). Swirl the solution to break up any lumps of agarose
granules.
Microwave the solution for about 2 minutes or until the agarose granules have
completely melted.
» Be careful with the flask. The solution gets very hot.
» Constantly watch over the solution because when it starts boiling, it might
overflow.
»  Swirl gently the solution several times while microwaving to help melt
agarose evenly.
» Once the agarose has melted completely, the solution is clear.
Cool down the agarose solution for at least 30 min in a 55°C water bath.
While the agarose solution is cooling, prepare the gel cast with the appropriate comb.
» The comb depends on the number of samples to be loaded on the gel. For
example, if there are less than 18 samples, then use a 20-tooth comb; but, if

there are 21 samples, then use a 30-tooth comb.
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» Remember to add two more wells to the number of wells needed for the
samples. These two wells will be for loading 1kb DNA ladder in the first and
the last wells (or left and right sides of loaded samples).

10. After the agarose solution has been cooled down, add 5 uL of Ethidium Bromide
(EtBr) into the solution and swirl the flask GENTLY to mix. Note: Do NOT swirl
vigorously to generate many bubbles.

11. Pour the agarose/EtBr solution into the gel cast. Wait for 30 min for the agarose
solution to solidify.

Note: IMMEDIATELY after pouring the agarose solution, inspect the agarose

solution’s surface for the present of bubbles. If there are many bubbles floating on

the surface of the gel solution, use a pipette tip to pop them before the gel is
completely solidified.

12. Pour ~600 mL of 1X TAE buffer into the gel box.

After the agarose has solidified into a gel, take out the comb gently by pulling it straight

up out of the gel and put the gel in the gel box containing the 1XTAE running buffer.
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Appendix 1B

What is a spectrophotometer?

It is an instrument that measures the amount of molecules absorbing at a given

wavelength of energy. In this exercise, we measure the amount of DNA molecules

in a given volume in the ultraviolet wavelengths of 200 — 280 nm (nm stands for

nanometer, which is 1 billionth of a meter). The bases of DNA have the

absorbance at the wavelength of 254 nm. The absorbance of DNA molecules over

the wavelength range of 220 - 350 nm is represented as a spectrum with a peak at

near 260 nm as illustrated by the Nanodrop spectrophotometer readout below:
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OPERATION OF NANODROP SPECTROPHOTOMETER ND-1000

Note: The Nanodrop is powered by the computer via the USB port.

=

Turn ON the Computer (laptop) that connects to the Nanodrop.

Turn ON the Nanodrop by clicking an "ND-1000 v3.1.0" icon on the computer
desktop. Wait for a few seconds for the Nanodrop to be up. You see the
Nanodrop 3.1.0 Diagnose panel with User field as Default.

Click on “Nucleic Acid” button on the top left column for reading concentration
of DNA and RNA solutions.

** You see a following message:

“Ensure Sample Pedestals are clean and then load a water sample. After
loading water sample, click OK to initialize instrument”

a. Clean the sample pedestals as followings:

i. Raise the Sample Arm up by holding at its end as shown on the picture below.
Caution: NEVER hold the Optical Cord when lifting and lowering the Sample
Arm because the cord is fragile; and it is very expensive to replace it.

ii. Wipe both the Measurement Pedestal and the Sample Arm with a piece of

Kimwipes slightly wetted with distilled water.

¢ —— Sample Arm
s (Handle HERE)

Magnet Pole

Measurement Pedestal
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b. Pipet 1.5 - 2 pL of water on the Measurement pedestal.
Note: Even though the Nanodrop Inc. claims that the Nanodrop can read as low as
1 pL, the concentration reading is NOT consistent at this volume. Therefore, the

minimal volume for the concentration reading is 1.5 pOd

c. Slowly Lower the SAMPLE Arm to its horizontal position.
Caution: NEVER let the arm fall freely.
d. Click the OK button. The Nanodrop is INITIALIZED.

You see a Dialog panel as shown below

Make new i - I ‘
BLANK 7 372872005 1:29 PM | E

Measurement
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What do you need to do, NEXT?
a. Change SAMPLE TYPE (if necessary) from DNA-50 (by Default) to RNA-40 or

Other (for Oligonucleotides), depending on your sample.

b. Type in the SAMPLE ID field the Information of your sample.

c. Make a NEW BLANK measurement

d. (Option) Change the OVERLAY CONTROL field from the Default setting of
“CLEAR GRAPH EACH SAMPLE” to “CLEAR GRAPH ON NEW REPORT” or
“ACCUMULATE UNTIL CLEAR” or “CLEAR GRAPH NOW”

10.
1.
12.

Wipe off the liquid on BOTH the ARM and Measurement pedestals with a
piece of Kimwipes.

Make a Blank measurement by pipetting 1.5 - 2.0 OL of either double-distilled
water or TE (depending on whether your sample solution is in double-distilled
water or TE) on the Measurement Pedestal. Then lower the Sample Arm to its
horizontal position.

Click the BLANK button. The blank was made.

After the reading is done, bring the Sample Arm up to the vertical position and
Wipe off the liquid on BOTH the ARM and Measurement pedestals with a
piece of Kimwipes.

Pipet 1.5 - 2.0 OL of SAMPLE on the Measurement Pedestal and lower the
Sample Arm.

Type in the SAMPLE ID field Information of a sample solution.

Click the MEASURE button to determine concentration of your sample.

After the reading is done, a sample concentration (in ng/JL) and a spectrum of
the sample along other information are shown. You can either

a. Save the window of measured sample by

clicking on FILE - choose SAVE WINDOW => Select an existing folder or
Create a NEW folder (give a name for the NEW folder) = Type in a Name

file in the FILE NAME field - Click the SAVE button to save the file or

b. Print the window by clicking the PRINT SCREEN button.
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13.
14.

15.
16.

Note: To print the current spectrum of the sample, you MUST print it before
reading the next sample. Otherwise, you need to repeat reading the sample.
Repeat steps 8-12 for other samples.

After reading the last sample, click the PRINT BATCH button to print
concentrations of all read samples.

If done with the Nanodrop, click the EXIT buttons.

Clean the Measurement Pedestal and the Sample Arm with a piece of

Kimwipes slightly wetted with distilled water.
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Appendix 1C

1-kb DNA Ladder (Taken from Invitrogen website)

-
E Immil-

1 Kb DNA Ladder

Cat. No. 15615-016 Size: 250 pg
Conc.: LOpgiul Store at -20°C,
Dlescrplion;

The 1 Kb DMA Ladder (US. Patemt Moo 4403 (36) 15 smilable [or sizing
linear double-stranded DNA fragments Trom 5000 bp to 12 kb, The bands of

the ladder each contaun from 1 to 12 repeats of a 1018-bp DNA [ragment. In
addition to these 12 bands, the ladder contans vector DNA [ragments that
range [rom 75 o 1636 bp. The 1636-bp band contains 105 of the mass
apphed w the gel. The ladder may be radioactively labeled by one of the
lollowing methods: (1) Partial exonucleolviie degradation and resvathesis with
T4 DNA polymerase.  This method is preferred because higher specilic
activity is achieved with less P input; (ii) Labeling the 5" ends with T4
polynuclectide kinase, (i) Filling in the 37 recessed ends with E. coli DNA
polvmerase [ or the large Iragment of DNA polymemse 1.

Storage Buller
10 mM Trs-HCl (pH 7.5)
S0 mbl MaCl

(L1 mM EDTA

Fecommended Procedure: _

Invitrogen recommends the wse of 10X BlueJwcee  Gel Loading Bulles
(10816-015) at a concentration of 2X [lor electrophoresis of this ladder on
agarose gels]. Alternatively, the DNA ladder can be diluted in a butter such
that the linal concentration of NaCl s 20 mM. Applv approsimately 0.1 pg of
standard per mm lane width. DO MNOT HEAT!

Chuality Control:
Aparose  pel analysis shows that all bands larger than 300 bp  are

distinguishable.

Do vz 01 1602

This product is destributed for laboratony research onby, CALTION ot for dizgnostic use, The
safety and effiacy of this product in diagnostic or other clinlcal wses has ot been established.,

Far technical questsant abaun this produet, call the Irvitreg en Tech-LinaSh LS. A BD0 955 G288
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[ Tronm

Hinf | fragments
of the wvactor

1 Kb DNA Ladder
ILE gl ame

9% agmrase gel
slaimed with ethidinm bromide

Page 2 of 4

SUTOGGG——C
CEAGCC-T

114 bp

During 2% agarose el
electrophoresis with Tris-acetate
(pH 7.6) as the munning buller,
bromophenol  blue  migrates
topether with  the 306/517 bp
doublet band.

The 1636 bp band and all bands
less than 1000 bp are generated
frown pBR3ZT

Il the ionic sirength of the sample

is oo low, blurmng of the bands
Gl OCC

Tl Mo, 1536150106
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Appendix 1D

iProof High-Fidelity DNA Polymerase (Taken from Bio-Rad Website)

iProof™ High-Fidelity DNA Polymerase

2 unitsSpl, 10 pl 200 172-6200
2 unitsSpl, 50 pl 1001 172-6201
2 units/pl, 250 pl A00L 172-6202
Far research purposas only

Store at -2070

iProof is a high-fidelity DNA polymerass that offers extreme peformances for all PCR
applcations. Incorporating an exciting new and patented technology, iProof DA
polymerass brings together a novel Pyracoccus-like ensyme with a processvity enhancing
domain. This allowes for the generation of lkong templates with an accuracy and speead
prexviously unattainable with a single eneyme. The extreme fidelity of iProof makes it a
supericr choice for cloning. The emor rate of iProof polymerass s detemined to be 4.4 x
107 in iProof HFE buffer, which iz approsdmately S0-fold loeser than that of Thermus
aguaticus, and G-fold lower than that of Pyrococous fumosus,

Storage and Stability

Store iProof™ High-Fidelity OMA FPolymerase at -20°C ina constant temperature freszer,
When stored under thess conditions, the polymerass is stable for one year after the ship
date.

Kit Contents

Reagent 20U 100U S00U Description

iProot Polymerass 10 pl S0l 250 pl iProof™ High Fidelity DA
Folymearase, 2 unitspl

iFroot HE Bufer 1.5 ml 1.5ml 4x1.5ml 5¥ HF Buffar, 7.5 mb MgCla

iFroot G Buffer 1.5ml 1.5ml 4x1.5ml 5X G Boffer, 7.5 mik MaClz

Mg Cly 1.56ml 1.5ml 2x1.5ml S0 mid MgCl; solution

Or=0 SO0l SO0l 500 pl 100% DMS0 solution

iPreof DMA polymerase is unlike cther enzymes. Please read the QuickGuide to
medify your protocol for optimal results.

Quick Guide (See Notes About Cycling Conditions for details)

U=z 985G for denaturation.

Anreal at T, +27C (=200t aligo).

U=z 15-30 sec/kb for extension times. Do not excesd 1 min'kl.
Uszse iProcf at 0.5~1.0 U per 50 pl reaction. Do not exceed 2 LD I,
Uss 200 ph dMTPs. Do not uss dUTR

iProof produces blunt end DMA products.

10002208 Rewv A
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Reaction Setup

Important Mote - Pleasa Head Before Starting

S all tubes before opening to improve eoovery. Reactions should ba sst up on ice. Pipet all
components n the order given beloes. Always add iProof DMA Polymerass last to the reaction as
primer degradation may occur inthe absence of dMTPs. It is eoormmended that you prepare a
miaster mip for the appropriate number of samples to be amplifisd,

Volume for Volume for
Component 50 pl reaction 20 pl reaction Final Conec.
5 iProaf HF Buffar® 10 pl 4l 1%
10 Mk dMTP mix id 0.4 pl 200 pM each
Primer 1* Xl * Ul 0.5pM
Primer 2** xl x 0.5 pM
CHA templata xl x
Sterile HaD xl x
iProof DA Fokrmerase O5ul 0.2 p™ 002 Ll
Total volume sl A pl

* Far difficuk or GG-nich templates, 5XiProof GG Buffer can ke ussed.
* Hecommended firal primer concentration iz 0.5 ph; can renge betiwean 0.2-1.0 phd.
** Erzyme should be diluted to awvoid pipsting ermors,

Motes About Reaction Components

1.

iProof DNA Polymerase

The optimal amount of enzyme depends on the amount of template and the length of
the PCR product. Usually 1 unit of iProct D& polymerase per 60 pl reaction will give
oocd results, but optimal amounts could range from 0.5-2 units per 50 pl reaction
depending cn amplicon length and difficulty. Do not excead 2 WSO pl (0,04 Wial),
aspeacially for amplicons that are > 5kh.

Buffers

Two buffers are provided: &y iProof HE buffer and &x iProof GO buffer. The emor rate of
iProof polymerase in HF buffer (4.4 x 10-7) is kower than that in GG buffer (2.5 x 10-7).
Therefare, the HF buffer should be used as the default buffer for high fidelity
amplification. However, the GG bufler can improve iProof performance on certain
difficult or long templates, e, GO rich templates or those with complex secondary
structuras. Only use GG buffer when amplification with HF buffer does not provide
satisfactory results.

Mg2+ and dNTP

Mg+ concentration is critical since iProof & a Mg2+-dependent ereyme. Excessive
Mg+ stakilizes dsDNA, preventing complete denaturation, and can also promote
inaccurate priming. Conversely, insufficient amourts of Mg+ can lead to low product
yield, The optimal Mg+ concentration also depends on dNTP concentration, the
specific DMNA template and the sample buller compasition. The optimal Mg+
concentration is 0.6 to 1 mM over the total dMTP concentration for standard PCR. For
optimization, increase or deceass Mg2+ concentration in 0.2 mM increments.

Only high quality dNTPs should be used. Use of dUTP or other dUTP-dervatives or

analogs is not recommended. Due to the increased processivity of iProof, there is no
advantage to increasing dMTF amounts. For optimal results, uss 200 ph dWTPs.

DNA Template

Gereral guidelines are 1 pg—10 ng of ONA template ina 60 pl reaction for low
complexity OMNA (e.0. plasmid, lambda, or BACS OMA). For high complexity OMA (e.qg.
genomic DOMA), 60-600 ng of template DNA should b2 used ina 50 pl reaction.
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5. PCR Additives
The recommended reaction conditions for GC-rich templates include the addition of
2% DME0 which aids in template denaturation. Further optimization of OME20 should
be made in 2% increments. In some cases, OMS0 may be used to help relax
supercoiled plasmid DNA. High DME0 concentrations (10%) will require kesering the
annealing temperature by 5.6-6,0°C, Other PCR additives such as formamide,
ghyoerol, and betaine ae also compatible with iProof.

Cycling Conditions
Important Note - Pleasa Read

Cue to the novel nature of Proof DNA polymerass, optimal eaction conditions may differ from
standard PCR protocols, Proof worlks better at ekvated deraturation and amealng tempemtues
due to higher salt concentration in the maction buffer.

Typical Thermal Cycling Protocol

Cycle Step Temp. Time Number of Cycles
Initial Cenaturaticn a8 c 30 = 1

Canaturation 28°C E10s

Annesaling 457200 10305 2535

Extension 7200 1530 s/ kb

Final Extension 7200 E-10 min 1

Motes About Cycling Conditions

1. Denaturation
Template denaturation should be performed at 8855, Due to the high thermostakility of
iProct, denaturation temparatures greater than 958"C can be usad. A 30 = initial
denaturation time iz recommended, but this can be extended to 3 min for difficult DRA
templates. Subsequent denaturation should be performed for 6-10 s at 8890,

2. Annealing
When using iProof, a general nule is to anneal primers (=20 nt) for 10-30 s at 4395
above the primer with the losest T Prirmer T, should be calculated using the nearest-
reighbor method as results can vary significantly depending on the method used. For
primers < 20 nt, use an annealing temperature equal to the primer with the lowest T

3. Extension
Template extension should be perdfomed at 72°C and exdension time depends on
amplicon kength and complexity. For low complexity OMA (e.g. plasmid, lambda, or
BAC DMNA) use 15 s per kb, For high complesdty DNA (2.0, genomic DNA) us= 30 s per
kb. Do not excead 1 min per kb for amplicons that are =5 kb.

Component Specifications

Storage buffer
20 mh Tris-HCI pH 7.4 at 25%C), 0.1 mk ECTA, 1 mbd OTT, 100 mib KCL, 0.5% Taean 20, 05%
Meridet P 40, 200 pgiml BEA and 0% Glyoarcl

Unit Definition

One unit i& defined az the amount of ereyme required to inconporate 10 nmoles of dWNTFs into acid-
insciuble form at 7452 in 30 minutes under the stated assay condifions.

Enzyme Stability

Each lot of OMA polymerasa is tested for stability undar normal storage conditions (-20°C), Breyme
stability is monitored at regular intervals for a two year period after the original assay date.
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Appendix 1E

PCR-Blunt II-TOPO Cloning Instruction Manual (Taken from
Invitrogen Website)

¢é) Invitrogen-
life technologies

Instruction Manual

Zero Blunt® TOPO?® PCR Cloning Kit

Five-minute cloning of blunt-end PCR
products

Catalog nos. K2800-20, K2800-40, K2820-20, K2820-40, K2830-20,
K2860-20, and K2860-40

Verzsion M
B April 2004
1

A Limdted Use Label License covers this product (see Purchaser Notification). By

wse of this product;, you accept the terms and conditions of the Limited Use Label
License.

—
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Kit Contents and Storage, continued

Fero Blumt® Fero Bl TOPC® PCE Cloning, reagenits (Box 1) are listed below. Mote that the
TOPO® PCR user must supply the prochieading pol ymerase, Store Box | at -20FC,
Cloning FReagenis
Item Concentration Amount
pCR-Blunt I-TOPC 10 rg ] plasmid DRA in: 0l
SFE glycercl
S0 rnd] Tris-HCL pH 7.4 iak 25505
| mil ECTA
Z2mM OTT
1% Trikan X100
100 g mil BSA
A |.'l|'-.ll'l1l.'1.'||1|.'l'll.'l||.'l|IJ|.'
dAMTE Mix 12.5 mM dATT 10l
12.5 mM ACTF
2.5 mM dCTP
I25mM ATTP
neutratized at pH &0 in water
Sali =alu ticr 1.2 B BaiCl 50wl
006 M MeCh
M12 Beverse rimer 0.1 ug/ulin TE Buffer 20l
W12 Forward -20) Primer 0.1 wgswlin TE Buffer Ml
Comtral Templake 0.1 pg il in TE Buffer 10wl
Sterike Waner -- 1 ml
Sequence ol The table below lisis the sequence of the K13 Sequencing, primers inclided in
Prirmiess the kit.
Primer Sequence pMaoles Supplied
M1 Eeverse FCACCAMMCACCTATCAC Y 555
M1 Forward 200 | 5 CTAAAMCCACCCOCAG S 07

ot on Rent Jailiy
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Kit Contents and Storage, Continued

One Shot®
Reagents

Genolypes of
E. coli Sirains

Infarmation for
Mon-L.5,
Customers Using
Machi ™ -T1" Cells

The table beloar describiss e liems included n the CneSho competent cell kit
Store at -B01PC.

[tem ComposiHon Amount
500 Medium 2% Tryphone Al
imay be stomed af +4"Cor | 0.5% Yeast Extract
TEETM, b= i) 10 mid MaCl
2.5mM ECI
10 mid MpCk:
10 mbd MpSty
A mM pglucess
TOPL0, Mach1™T1°, OR | Chernically Competent 7% Byl
[He-T1E
OR
TOPL0 Ekectrocamp™
pLC19 Conral DN A 10 gl Sl

DH5a™-T1% Use this strain for general daning and blue, white screening
withaut IFTG. Shain & reskan t o T1 backeriophage

F At aM 15 s facZV A -angb U6 rocAl e Sad®17 00, my) plhed
skl sl AT A derd (oonfers resistance ophage T1)

Mach 17-T1% Usa this strain for general cloming and blue/ white screming
withautIFTC. Shain & reskan t o T1 backeriophage

F A0l Zinh 15 ddackTd Wiy, o) drecd] 298 medfd] dond fconfers
resistnie b phage T1)

TP 0: Use this shain for gereral cloming and Blue/white screening s thoot
IFTC.

FmorA Almrebed RS e @80 e ML S A8 AT el am 159 Alam-
SeTRT gl gl el (5 aedAl mapc

Theparental sirain of Mach1™-T1E E oaft i thenon-K-12, wild-type W shain
CATIOC #9837, 5 AL Waksman). Alihough the parenial stain is gererally

classd fied as Biosafety Level 1(BL-13, we recommend that you corsult the sifety
department of your insHiton o verify the Biceafety Level,
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Overview

Introduction

Haovw
Tiowpein] SwmIETASE |
Works

TOPO™ Cloning

Introduction

Zero Blune® TOPCE TR Clening provides a highly efficient, 5 mimute, one-step
cloming strategy CTOPC® Cloning ) for the dinect irsertion of blunt-end PCE
products inme a plasmid vector. Mo hgase, past-'CR precedures, or PCRE primers
combainirg specific sequences are requined.

Topaisomerase | from Facoimia vines binds o duples DN & atspecific sikes and
cloaves the phosphadiester backbone after 5-CO0CTT in ane stand (Shurman,
1991}, The energy fram the braken phosphod fesker backbone 1= conserved by
fermiaton af a covalent bond betivean the 3 phosphate of the deaved srand and
a tyresyl residue (Tyr-2d) of polsamerase 1. The phaspho-tyrosy] bond

ket an the DA and enzymie can subsequanthe be attacked by the 5 bydrayl
af the original ckaved shand, reversing the reaction ard releasing
topokomerase Shuman, 1584), TOPCE Cloning explois dhis reaction o
afficienily clone PCR products (oo diagram baeloa).

The plhizmid vectar (pCE"-Blunt [FTOPCY) i= supplied linearteed with Facoria
wirus DA fopoisomerame | oovalently bound ta the 37 end of cadh DA shand
(referred toas "TOPOactvated” vector). The TOPC® Cloning Eeaction can be
transfarmed inta chemically competent calls or dectroporated directhe inmo
dectrocompetent cells.

In addition, pCRE-Elunt - TOPO allosws direct seection of recombinan s via
disrupion of the lothal £ cofgene, cod® (Bernand atad, 199400 The vectar
containg the e gene ised to the C-erminus of the Lacfa fragment. Liga ion
af @ bluniterd BC R praduct disrupts xprosion of the (e -oodd gene fusion
permiting growth of only pesitive recombinants upon trarsformation. Cells that
contain novkrecombirant vectar are kilked upan planirg. Therefore, blue Svhite
SCTRETTiNg 15 nat requined.

Tapizan am =

corxirend o e
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Owverview, Continued

Experimental The flkmw chart below ouHires the experimental stops necessary to clone your
Dutline bhunt-erd PCR product

(:::_l“r-:ﬂu:\-:'ﬂum PCR pmu.-l_::::)

TOPOCloming Reacton:
Wi together hlunt PCR product and pCRE®-Blunt I-TORO®

l Ineubabe S minwle

at roun bemperature

@lm imo competent £ ;'rJE_E___h:D

ﬂbﬂ aml analyze colan E
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Methods

Producing Blunt-End PCR Products

Inbroduction

St L

Materials Supplied
by the Wser

Praducing PCR
Products

Checking the PCR
Product

This kit i specifically designied to clore blunt-end PCR produocis genera ted by
thermostable proofreading polymerases sudh as Platinom® S DNA
Pelymerase. Folkme the guiddines bekme to produce your blunt-end BCR
product.

Lo mat add 57 phesphates b your primers far PCR The PCE product
synthesized will not gate inka pCR-Blunt 11-TOFO®

Wou will need the falloawing reageni= and equipmen t for PCE.
Mot ANTPs (adjimed 10 pH %) are provided In the kit

s Thermesmble proofread ing polymerase

s 10X PCR buffer appropriake for your pobrmerse

s Thermocycler

s DNA emplate and primers for your FCR product

St up a 25 plor 30l PCE reaction using, the guidelines bel o

s Follow the irstructions and recommencdh iors provided by the manufacturer
of your thermestable, proofread ing, palymemase o produce blunt-od FCE
products.

s Lse the cycling parameters sui@ble for your primers and emplate. Make sure
tocpbimize PCKE conditions b produce a tngle, discrete FOR product.

s Usoa 7 oS30 ming ke final extension ta ensure that all PCR praduc ks are
completeh exterded.

s After cycling, place the ube on dce ar store ak - 200 forup o 2 weelks. Procesd
to Checking the PCR Product, beleas.

After vou have produced vour Hun tend PCE product, use agamse gzl
electrapharesis o verify the quality and quantity of your PCR praduct. Check
for the fallonwing cuboomes bel o,

B sure vou have a single, discrete band of the correct size. IF yoo do not bave a
single, discrete band, follow the manm facturer's recommandations for optimizing
vour PCR with the polymerase of your chioloe. Alematively, vou may gelpurify
the desired product fsee page 1)
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Performing the TOPO® Cloning Reaction

Inmbrduedion

=

Using Salt
Solution in the
TOPO®™ Cloning
Reaclion

Orice you have praduced the disired PCE praduct, yon are ready ba TORCE
Clone it inta the pCR*-Blunt 1L-TOPC ver o and nansform the recombinant
vector info competent £ ool [His imporant o have everything vou reed set up
ard ready o nse o ensune that you chtan the best presible resules. 1We suggest
that yvou read this section and the section entitled Trarsforming One Shot
Competent Cells ipages &5) before beginring, IF this is the First time you have
TOPCE Cloved, perform the conibrol reactions on pages 13215 in parallel with
your samples.

Reven texperiments at Invitrogen demonstrate that inclusion of salt (300 b
RaCl; 10 mb MeCh)in the TOPC® Claning reaction incresses the number of
mransfarmarnits 2- ta A fald. We have also observed that in the presence of salt,
incubation times of greater than 5 minobes can also increase the number of
transformanit= This is in conast o eadier experimen = wl thou t sal b wheoe the
number of trarsformants decregses as the incubation time increases borand

S minutes.

Inclusian of salt allmws for longer incubation times because it prevenis
topakomerase | from rebinding and poten fally mickng the DMNA afier Ligating
the PCE product and dissociating from the DAL The resnlt & more intct
molerules leading o higher hansformation efficiencies.

Y will perform TOPOE Claning in a reaction buffer continng sl (e nsng the
stock salt sohation pravided in the kit). Motethat the amount of salt add &d o the
TOAD Cloning reacHon vad es depending on whether you plan o ransfarm
chemically cornpetent cells or electrocompetent cells.

s [Fyouane pansforming chemically competent £ o, use the shock Salt
Solutan as supplied and =et up the TOPO* Cloning reaction as directed belos,

s [Fyouane pansforming dectrocompeent £ oz, the amount of salk in the
TOPOE Clanirg reaction must be reduced o 50 mbd NallL 2.5 mb BMgCh o
prevent atcing durinig elechoparaton. Clute the stock SalrSeluton 4-fald
wil th water to propare & 300 mbd NaCl 15 mbd MpCl Dilate SalkSolutan, Use
the Dilute Salt Solution to set up the TOPOE Cloning reaction as dissched on
the rest page

oot R Revt page
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Performing the TOPO® Cloning Reaction, continued

P erhormimg Hhe Lae the procedure below b perform the TOPCE Cloning reachion. Setop the
ToOPO® Cloning TOD Clening reaction using the reagenis inthe order shown, and depending
Reaclion on whether you plan o bmnsformn chemically competant £ o or

elechocompe it £ oaf

hdoio: The bluecokorof te O - Bhine-TOPRO* vacior solion 1= normal and i vend b
visuallae the soludon.

Reagent® Chernically Compe lent E. ooli Elechrocompelent £ cofi
Fresh I'CR product 05 mad ul 0.5 tod wl
SaliSolution 1l -
Ciluie SaliSolution gl 4 | - 1wl
Sterile Waker add o a final volume of 5 add o a Final valurme of 5 1
PCRESH-Blumnt- TOPC 1l 1 ul
Final ¥olume bl bl

oo all rasgnis at -2 when fiaishad Sak soliions and waier can be sioed ai reom enpaaiora or 7T

1. Blix reacion geitly ard incuba e for 5 minokes ab room emperanme (G2-257C).

Mote: For mos: applicadons, 5 minutes will yield plerey of colonies for analyss.
Cepencing on your needs, the kngth of the TOPC* Cloning reacion ran be varid From
2 moonds 10 30 mines. For roveine subcloning of PCR produces, 30 seronds may be
sufldere. For large PCRE producisd > 1 Hj or IFyou ane TORO® Cloning a pool of FCE
prochns, increasing He reaciom Hime will fidd mom colonkes.

2 Phce the reaction on ice and procesd o Transforming On e Shot® Competent
Cells, nexst page.

Pdoke: You may stom He TOPC® Cloning reaction at-20°C overnighi.
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Transforming One Shot® Competent Cells

Tiwvbir ool L i Cice you have pafarmad the TOPOD® Claning, reaction, yon will remsform your
pCRE-Blunt H-TOPO® corstruct inta competent £ ool provided weith your ki
Protocols o transform chemically competent and elec mooompetent £ colf are
provided below.

Materials Supplied In addition o general micrabiclogical supplies (e plates, spreaders), you will
Iy the Llser riged the fallowing reagents and equipment

s TOMO® Clonirg reacion from Performimg the TOPOE Clonirg, Beaction,
Shep 2 (page 5

s S0C medium lircluded with the kit

s AFCwater bath ar electroporator weith 001 cm cuveties

s 15 ml srapacapphsic ubes (sherile) (elecroparna tion anly)

s LB plates confmining 50 ug/ml kanamyon or Lose Salt LB plites containing
25 pgdml Zeoon™ fuse two plabes per arsformation; see page 15 for
recipes|

s A7°C shaking and nion-shaking incuba or

Preparing for Far each immsformation, you will need one vial of competent cdls and Bvo
Transformation sclective plates.

s Equilibrate a waker bath o 2°C or set up elecoporator
s Ering the vial of $10.C medivm b room temperaiine.

«  Warm LB plates conkainirg 50 ug/ mil kanamwecin or 25 pgdmil Tecein™ at 37°C
far 40 mwinu hes.

s Thaw gp g 1 vial of e Shat® celks for each trarsfarmation.

is ex=meritial that selective plates are prevwanmmed ta 37 priar o spreading far

If you are transforming One Shot™ Yach 1™ T1F Chemically Competent £ cof, it
r——
aptimal growth of cells

corrtired o pevt page

PCR-Blunt II-TOPO Cloning Instruction - AIE.9



Transforming One Shot® Competent Cells, continuad

One Shot™
Chemical
Transfaermalion

One Shod”
Eleciroporation

Transforming

=

= ra

o

|

Bdd 2l of the TOPO® Claning reaction Fram Performing the TOPO®
Clanirg, Feaichon, Step 2 page 5 inia a vial af Ore Shat® Chemiza lhy
Competenit £ coff and mix gently. Donot mix by plpetting up and down.
Incubate on ioe far 5 o 30 minuhes.

Maoie: Longer (rrubarionson ioe do notsaem 10 beave any it on rarsformaHon
cfficiancy. The kangih of the Incubadon & & vhe 1eer's diecmion

Huatzhik the cells for 30 seoanids at42°C seithout shakirg.

Immediately trarsfor the fubses to e,

Bdd 250 pl af room emperatue 500 mediom

Cap the abe fghtly and shake the tube hodzonally GO0 mpmy at 3570 for
1 howr.

Spread 10-50 ol from each trarsformation on a prewarmmed sekectve pline
and incubate cvemight at 2770 Ta ersure even spreading of small vohimes,
add 20l af 5000 mediom. We recommend that wou plate feo different
volumes B ersure that at least ore pl e will have well-spaced colomies.
Incubate plates cver night at 27°C

An efficient TOPO® Clanirg reaction will prod e several bundred

calonies. Fick ~ 10 colonies for analysis (see Analyzing Transformants,
page 91

b

Bdd 7 sl of the TOPCO® Clanirg reaction toa vial (30 ) of One Shot*
Ekciocamp™ £ oa¥ and mis genitly. Do not mix by pipetting up and down.
Avald fomnat on of bubbles,

Carefully trarsfer cells and DN & 1o a chilled 0.1 em cuvette.

Eleciropara e your samples using your own promooe] and your

itk o for-.

Pcie: IF you fave probkems with arcing, sac ihe nas paga.

Immediately add 250 pl of reom empera e 5000, medium o the cuvethe
Trarsfer the solution o a 15 ml snapocap tube (e Faleon) and shake for at
least 1 hour at 375 1o allow expression of the anibiobc resk@noe genes.

Sprened 10250 wl from each trarsformation on o prevwamed selecive plane
and incubate cvernight at 27°C Ta arsure even sproadivg of small sohimes,
add 30 pl af 505 madivm. We recammend that you plate two different
volumes to ersure hat at least ore ple will have wellspaced colories.
Incubates plates over might at 35750,

A efficien t TOPO® Claning, reaction will produce several hunded codaniis,
Pick - 10 calonies for ana besis (see Analyzing Transformants, page 5.

corvirad o pavt poge

One Shot® Competent Cells, Continued

Additen of the Dilute Salt Salution in the TOPO® Cloning Reaction brings the
firal concentration of NaCland MgCL in the TOPO* Cloning reaction to 50 mM
and 2.5 mM, respectively. To prevent arcing, of your samples during
dlectroperation, the valume of cells sheud be betwean 50 and 80l (0.1 cm
cuvettes) or 100 to 200 ul(02 cm cuvettes).

If you experience arcing during trarsformation, try one of the following

sugges Hons:

Reduce the veltage normally used tocharge your dectroparator by 100,
Reduce the pulse length by reducing the load reststance to 100 ohms

Prectpttate TOPO® Cloaing reaction and resuspend in water price to
ehctroparaticn
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Analyzing Transformants

Analyzing Positive

Clones

SBequencing

Allernative Method
of Analysis

1. Take the 10 colonies and culhune them avernight in LB med ium containing
50 g ml karamyein or 25 pg s/ ml Zeocin™. Be sure o save the ariginal calony
by patching toa fresh ploe, (fneseded.

Maoie: [F you trasfomed Ore Shoe* Mach 1™ T1* compeent £ ood, youmay inooulas
ovemight-growm coloniesand culiura tham for 4 hosre in prewa mesd LB medm
conalning 50 g Al Anaryn or 25 pg Aml Zeocin™ before Eoaing plasmid. For
optimal resule, wa remommend inoculaing 2% much ofa singlecolony as possiiie.

Izalate plasmid DA using vour method of chosce 1F you need oliapure

plismid D& for au toma ked or manual sequencing, we recommend the
PureLink™ HQ Wint Plesmid Purd fication Kb 0 atalogy ro, K2100L0 ).

% Analyre the plhsmids by restriction analysis o confirm the presece and
correct arimitation of the insert. Use a restriction enzyme or a combinahen af
oy that cut once in the vector and oncedn the insert

bd

You may sequince your canstruct t con firm that your gene is cloned in the
aorreck oien b ion. The B3 Foneard 200 and 3113 Reverse primers are inchided
tohelp you sequence your irsert. Befer o the map on page 12 for sequence
surroumnding the TOPD Cloning® site. For the full sequenceaf pCREElunt [1-
TOPCE, refer ta our Web sie (wine invirogen.com) ar confact Techmical Service

(page 19

Yo may wish o use PCE o directl anabvee positive iamsformants For BCR
primers, use ether the M13 Farward 200 or the M13 Beverse primer and a
prirmer that byboid toes within your insert. IF yoo arte using this echmque for the
first tirne, we recommend perfarming restriction aralysis in parallel. Artifacts
may be obmined hecnse of mispriming o contarminating keanplte. The prooocel
is provided below for your convemmce. Other proocok ate anable

Materlals Needed
PCR Superbdix High Fidelity (lrvitrogen, Caalog ro. 1079 130
Appropriate forward and reverse PCR primers (20 M eachi

Procedue

1. Foreach sample aliquat 45 k] of FCOR Supectiz High Fidehty oo a 0.5 ml
mikcreeatimifuge be Add 1 il each of the fameard and reverss PCE primer.

L Pick 10 colomes and resuspend thern individualbe in 50 ul of the PCE
cockbail from Step 1, above. Dlon't forget to make a pach plate o preseryve
the calonies for further analysis.

3 Incubate the reaction for 10 mirutes at 2°C o hese the cells and inactivate
nuclemses.

4. Amplify for 20 o 30 cyckes.
% For thie firal extension, incabate at 72°C for 10 prinoies. Store at &5
v, Visnalize by aganose gel electrophornesis.

Cortie G o et page
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Analyzing Transformants, Contnued

Long-Term Onece you have idmtified the comect chone, be sure to prepare a ghyceral stock for
Storage bong-term stocage.
1. Streak the caginal cokomy cat on LB plates containing 50 ug /ml kanamycin
for 25 pg/ml Zeocin™).
2. Isolate a single cobmy and moculike into 1.2 ml of LB comtatning 50 g /ml
kanamydn (oe 25 g/ ml Zecen™).
3. Crow with shaking to log phase (ODvo = -0.5)

4. Mix 055 ml of culture with 0.15 ml of sterile ghycerol and transfer toa
aryonial.

5 Stare at S0°C.

Performing the Control Reactions, Continued

Factors Affecting  Note that lower cloning ef ickencies will resnlt from the fallowing vanables.
Cloning Efficiency Weost of these are msily corres iible, but U you ate doning birge irserts, you may
rat ohitain the expected 95%, [or mare) doning, effickncy.

Vardahle Solubon

pH»= Check the pH of the PFCR amplification
reachon and adjust swith 1 M Tris-HCI,
PHE

Ineamplite extersion during PCH P sure ta inchide a Anal extersion step
af 7 ba 30 minu bes during, PR Langer
PCR procucts sl nesd a langer
extermion fme.

Cloving large inserts (=1 kb) Coal-purify vour irsert os described on
pape 16 For claning long PCE praducks
(3-110 kb garerated with auyme
michires designed to produce long PCR
produces (eg. Platmum® Fag Dkl
Pokmarwse High Fidelite), we
recommand the TOPO XL CR
Cloring™ Kit (Catlogno, KATDL 1)

Exenss (ar averhe dilu k) PCR Eeduce tar coremibrate) the amount of
product ICE preduct.

Cloving fragments gererated using | Bemove 37 S-overbangs by incubatng
Dy pohrmerm with sither a procfeading polymerase

ar Td D& polrmerse n the presenoe
of d¥TPe Altematively, you may use
thie TOPO TA Cloning™ Kit (Catalog ro.

KARNLOT).
PCE cloning artifacts {false TP Claning i very efficient for
o e ) small fragmeenits (= 1 by present in

certain PCR reacions Cel-purify your
PCR product (page 1ei
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Appendix 1F

QIAprep Miniprep Handbook (Taken from Qiagen Website)

Second Edition November 2005

QlAprep® Miniprep Handbook
For purification of molecular biology grade DINA

Plasmid

Large plasmids (>10 kb)

Low-copy plasmids and cosmids

Plasmid DNA prepared by other methods

o000
QIAGEN
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Kit Contents

QlAprep Spin Miniprep Kit (50) (250
Catalog no. 27104 27106
QlAprep Spin Columns 50 250

Buffer P1 20 ml 70 ml
BuHer P2 20 ml 70 ml
BuHer N3* 30 ml 140 ml
Bufter PB* 30 ml 150 ml
Buffer PE [concentrate) 2xéml 55 ml
Buffer EB 15 ml 55 ml
LyseBlue 20 ml 70 ml
RMNase Al 200 pl 700 pl
Collection Tubes (2 ml) 50 250

Handbeook
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Storage

QlAprep Miniprep Kits should be stored dry at room temperature [15-257C). Kits can
be stored for up to 12 months without showing any reduction in performance and quality.
For longer storage these kits can be keptat 2-8°C. If any precipitate forms in the buffers
after storage at 2-8°C it should be redissolved by warming the buffers to 37°C before use.

Ater addition of RNase A and optional LyseBlue reagent, Buffer P1 is stable for
& months when stored at 2-8°C. RNase A stock solution can be stored for two years at
room tfemperature.

Quality Control

In accordance with QIAGEN's 15C<ertified Total Quality Management System, each
lot of QlAprep Miniprep Kit is tested against predetermined specifications to ensure con-
sistent product quality.

Product Use Limitations

GQlAprep Miniprep Kits are developed, designed, and sold for research purposes only.
They are not to be used for human diagnostic or drug purposes or to be administered
to humans unless expressly cleared for that purpose by the Food and Drug Administration
in the USA or the appropriate regulatory authorifies in the country of use. All due care
and attention should be exercised in the handling of many of the materials described
in this text.

Product Warranty and Satisfaction Guarantee

QIAGEN guarantess the performance of all preducts in the manner described in our
product literature. The purchaser must defermine the suitability of the product for its
particular use. Should any preduct fail to perform satisfactorily due to any reason other
than misuse, QIAGEN will replace it free of charge or refund the purchase price. We
reserve the righ’r =] chﬂnge, alter, or med iﬁ.r any pmducf to enhance its per{crmﬂnce
and design. f o QIAGEN product does not meet your expectations, simply call your
local Technical Service Department. We will credit your account or exchange the product
— as you wish.

A copy of QIAGEN terms and conditions can ke cbtained on request, and is also
provided on the back of cur invoices. If you have questions about product specifica-
tions or performance, please call QIAGEN Technical Services or your local distributor
(see back cover).
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Safety Information

When working with chemicals, always wear a svitable lab coat, disposable gloves,
and protective goggles. For more information, please consult the appropriate material
safety data sheets (MSD3s). These are available online in convenient and compact PDF

format at www.qiogen.com//ts/msds.asp where you can find, view, and print the M5DS
for each QIAGEN kit and kit component.

CAUTION: DO NOT add bleach or acidic solutions directly to the sample-preparation
wiaste,

BuHers N3 and PB contain guanidine hydrochloride, which can form highly reactive
compounds when combined with bleach.

If liquid containing these bufters is spilt, clean with suitable laboratery detergent and
water. If the spilt liquid contains potentially infectious agents, clean the affected area
first with laboratory detergent and water, and then with 1% [v/v) sodium hypechlorite.

The following risk and safety phrases apply to QlAprep Miniprep Kits.
Buffer N3

Contains guanidine hydrochloride, acetic acid: harmful, irritant. Risk and safety phrases: *
R22-36,/38, 513-23-26-36/37 /39-44.

Buffer P2
Contains sodium hydroxide: irritant. Risk and safety phrases: * R34,/38, $13-26-36-44.
Buffer PB

Contains guanidine hydrochloride, isopropancl: harmful, lammable, irritant. Risk and
safety phrases:* R10-22-34/38, 513-23-26-34/37 /39-44

RNase A

Contains ribonuclease: sensitizer. Risk and safety phrases:* R42/43, 523-24-26-
36/37.

24-hour emergency information

Emergency medical information in English, French, and German can be obtained
24 hours a day from:

Poison Information Center Mainz, Germany

Tel: +49-6131-19240

* R10: Hammable; R22: Harmful if swallowsed; R34/38: Iritaling fo eyes and skin; R42/43: May cause
sensifization by inhalafion and skin contack; 513: Keep away from focod, drink, and animal feedingstuffs;
523; Do not breathe spray; 524: Avoid cantact with skin; 524 In case of contoct with eyes, rinss immeadiately
with plenty of water and sesk medical odvice; 53&: Wear suitable protective clething; 534/37: Waar suitable
protecting clothing and gloves; 536/37 /39 Wear suitable protective clathing, gloves and eye//face protection;
544: IF swallowed seek medical advice immediately and show the container or label,

QlAprep Miniprep Handbook 11/2005 9
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Introduction

The QlAprep Miniprep system provides a fast, simple, and costeffective plasmid
miniprep method for routine molecular biclogy loboratory applications. QlAprep
Miniprep Kits use silica membrane fechnology to eliminate the cumbersome steps asso-
ciated with loose resins or slurries. Plasmid DNA purified with QlAprep Miniprep Kits
is immediately ready for use. Phencl extraction and ethanol precipitation are not
required, and highquality plasmid DNA is eluted in a small velume of Tris buffer (included
in each ki) or water. The QlAprep system consists of four products with different
handling options fo suit every throughput need.

Low throughput
The QlAprep Spin Miniprep Kit is designed for quick and convenient processing of
1-24 samples simultaneously in less than 30 minutes. GlAprep spin columns can be

used in a microcentrifuge or on any vacuum manifold with luer connectors [e.q., GlAvac

24 Plus, or QlAvac &5 with QlAvac Luer Adapters).

Medium throughput

For medium throughput requirements the GlAprep 8 Miniprep Kit and QlAprep 8 Turbo
Miniprep Kit utilize 8-well strips on QlAvac 65 allowing up to 48 minipreps to be per-

formed simultaneously in approximately 40 and 30 minutes respectively. In addition,
the QlAprep 8 Turbo BioRobot® Kit enables automated purification of up to 48

minipreps in 50 minutes on BioRobot systerns.

High throughput

The QlAprep 96 Turbo Miniprep Kit enables up to 94 minipreps fo be performed simul-
taneously in less than 45 minutes on the QlAvac 94. For automated highthroughput
plasmid purification the QIAprep 96 Turbo BioRobot Kit enables up to 946 minipreps to

be processed in 70 minutes.
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Applications using QlAprep purified DNA
Plasmid DNA prepared using the QlAprep system is suitable for a variety of routine
applications including:

B Restriction enzyme digesfion B Sequencing

B library screening B ligotion and transformation
B In vitro translation B Transfection of robust cells
Principle

The QlAprep miniprep procedure is based on alkaline lysis of bacterial cells followed
by adsorption of DNA onfo silica in the presence of high salt [1). The unigue silica
membrane used in QlAprep Miniprep Kits completely replaces glass or silica slurries
for plasmid minipreps.

The prccedure consists of three basic steps:

B Preparation and clearing of a bacterial lysate

B Adsorption of DNA onfo the QlAprep membrane
B Woashing and elution of plasmid DNA

All steps are performed without the use of phenal, chlorofarm, CsCl, ethidium bromide,
and without alcohol precipitation.

Preparation and clearing of bacterial lysate

The QlAprep miniprep procedure uses the modified alkaline lysis method of Birnboim
and Daly [2). Bacteria are lysed under alkaline conditions, and the lysate is subse-
quently neutralized and adjusted to high=alt binding conditions in one step. After lysate
clearing, the sample is ready for purification on the QlAprep silica membrane. For more
details on growth of bacterial cultures and alkaline lysis, please refer to Appendix A on
pages 39-42. In the QlAprep Spin and QlAprep B miniprep procedures, lysates are
cleared by centrifugation, while the QlAprep B and 94 Turbo Miniprep kits provide
TurboFilter strips or plates for lysate clearing by filtration.

LyseBlue reagent®
Use of LyseBlue is optional and is not required to successtully perform plasmid prepo-
rations. See “Using LyseBlue reagent” on page 14 for more information.

* lyseBlue reagent is anly supplied with Ql&prep Spin Miniprep Kils since multiwell or autemaled formats do

niot allaw visual contral of individual 5|:|I'I'|FI|EI-5.
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lyseBlue is a color indicator which provides visual identification of optimum buffer mix-
ing. This prevents common handling errors that lead to inefficient cell lysis and incom-
plete precipitation of SDS, genomic DNA, and cell debris. This makes LyseBlue ideal
for use by researchers who have not had much experience with plasmid preparations
as well as experienced scientists who want to be assured of maximum product yield.

DNA adsorption to the QlAprep membrane

QlAprep columns, strips, and plates use a silica membrane for selective adsorption of
plasmid DNA in highsalt buHer and elufion in low-salt butfer. The optimized buffers in
the lysis procedure, combined with the unique silica membrane, ensure that only DNA
will be adsorbed, while RNA, cellular proteins, and metabolites are not retained on the
membrane but are found in the Hnw’rhruugh.

Woashing and elution of plasmid DNA

Endonucleases are efficiently removed by a brief wash step with Bubfer PB. This step is
essential when working with endA* strains such as the JM series, HRB101 and ifs
derivatives, or any wild-type strain, to ensure that plasmid DNA is not degraded. The
Buffer PB wash step is also necessary when purifying low-copy plasmids, where large
culture volumes are used.

Salts are efficiently removed by a brief wash step with BuHer PE. High-quality plasmid
DMA is then eluted from the QlAprep column with 50-100 pl of BuHer EB or water. The
purified DNA is ready for immediate use in o range of applications — no need to
precipitate, concentrate, or desalt.

Mote: Elution efficiency is dependent on pH. The maximum elution efficiency is achieved
between pH 7.0 and 8.5. When using water for elution, make sure that the pH value
is within this range. Store DNA ot —20°C when eluted with water since DNA may
degrade in the absence of a buffering agent.

DNA yield

Plasmid yield with the GlAprep miniprep system varies depending on plasmid copy
number per cell [see poge 39), the individual insert in o plasmid, factors that affect
growth of the bacterial culture [see pages 39-42), the elution volume [Figure 1), and
the elution incubation time (Figure 2). A 1.5 ml overnight culture can yield from 5 to
15 pg of plasmid DNA [Table 1, page 14). To obtain the optimum combination of DNA
quality, yield, and concentration, we recommend using luria-Bertani (LB] medium for
growth of cultures [for composition see page 41), eluting plasmid DNA in a volume of
50 pl, and performing a short incubation after addition of the elution buffer.

12 QlAprep Miniprep Handbook 11,/2005
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Elution Volume versus DNA Concentration and Recovery

QlAprep Spin

5 250 - - 100

= 1

£ 200 - S [
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£ 150 - - 40 El
3

E 100 - - 40 2

| S0 - 20 2

50 100 150
Elution velume (pl)

Figure 1 10 pg pUC18 DA was purified using the GlAprep Spin pratoca] and eluted with the indicated wal

umes of Buffer EB. The standard projocel uses 50 pl Buffer EB for elution, since this combines high yield with
high cancaniration. Hewever the yield can be increased by increasing the elution velume.

Incubation Time versus DNA Recovery

100 4

—m 100l
-0 .SCI|.||

UIIIIIII
12z 3 4 5 10 130

Incubation time (min)

Figure 2 10 pg pBlusscript DMA was purified using the GlAprep Spin Miniprap protocol and eluted after the
indicated incubation times with either 50 pl or 100 pl Buffer EB. The graph shows that an incubaticn time of
1 minute and deoubling the elution buffer volume increases yield.

I I —
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Table 1. Effect of Different Compositions of Growth Medium LB on DNA Yield

Culture media Yield
LB (containing 10 g/liter NaCl) 11.5 pg
LB (containing 5 g/liter NaCl) 9.5 pg

Qlaprep Spin Miniprep Kit wos used to purify DMA frem 1.5 ml LB ovemnight cullures of XL1 8lue containing
pBluescript®. Elution was performed according fo the standard profocal (SO pl Buffer EB and 1 min incuba-

tion]. Use of the recommended LB compasition (with 10 g/liter NaZl, also see Appendix A, p. 43) pravides
optimal plasmid yield.

Using LyseBlue reagent

Using a simple visual identification system, LyseBlue reagent prevents common handling
errors that lead to inefficient cell lysis and incomplete precipitation of SDS, cell debris,
and genomic DMNA.

lyseBlue can be added to the resuspension buffer [Buffer P1) botlle before use. Alter-

natively, smaller amounts of LyseBlue can be added to aliquots of Buffer P1, enabling
single plasmid preparations incorporating visual lysis contral to be performed.

lyseBlue reagent should be added to Buffer P1 ot a ratio of 1:1000 to achieve the
required werking concentration (e.g., 10 pl LyseBlue into 10 ml Buffer P1). Make suffi-
cient LyseBlue/Buffer P1 working solution for the number of plasmid preps being per-

formed.

lyseBlue precipitates after addition into Buffer P1. This precipitate will completely dis-
solve after addition of Buffer P2. Shake BuMer P1 before use to resuspend LyseBlue par-

ticles.

The plasmid preparation procedure is performed as usual. After addition of Buffer P2
to Buffer P1, the color of the suspension changes to blue. Mixing should result in a heme-
geneously colored suspension. If the suspension contains localized regions of colorless
solution or if brownish cell clumps are sfill visible, confinue mixing the solution until a
homogenecusly colored suspension is achieved.

Upon addition of neutralization buffer (Buffer N3), LyseBlue turns colorless. The pres-
ence of o homogeneous sclution with no fraces of blue indicates that SDS from the lysis
buffer has been effectively precipitated.
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Important Notes
Please read the following notes before starting any of the QlAprep procedures.
Growth of bacterial cultures in tubes or flasks

1. Pika single colony from a freshly sireaked selective plate and inoculate a culture of
1-5 ml LB medium conkining the appropriate seleclive antibiofic. Incubalke for
12-16 h at 37°C with vigorous shaking.

Growth for more than 16 his not recommended since cells begin fo lyse and plas-
mid yields may be reduced. Use a tube or Hask with a volume of at least 4 times
the volume of the culture.

2. Harvest the backerial cells by centrifugation at > 8000 rpm (5800 x g) in a con-
ventional, table-top microcentrifuge for 3 min at room temperature (15-25°C).
The bacterial cells can also be harvested in 15 ml centrifuge tubes at 5400 x g for

10 min at 4°C. Remove all races of supernatant by inverfing the open centrifuge
tube until all medium has been drained.

Cell Cultivation in a 96-Well Block for QlAprep Turbo 96

1.  Fill each well of a 96-well flat-bottom blodk with 1.3 ml of growth medium conlain-
ing the appropriake selective agent. Inoculate each well from a single baclerial
colony. Incubate the cultures for 20-24 h at 37°C with vigorous shaking.

The wells in the block may be protected against spillover by covering the block
with a plastic lid or adhesive tape. AirPore microperous tape sheets promote gas
exchange during culturing (see ordering information, page 49). If non-porous tape
is used, pierce 2-3 holes in the fope with a needle above each well for ceration.

2. Harvest the bacterial cells in the block by cenirifugation for 5 min at 2100 x g ina
centrifuge with a rofor for microfiter plates (e.g., QIAGEN Cenirifuge 4K15C, or
Heroeus Minifuge® GL), preferably at 4-10°C. The blodk should be covered with
adhesive tape during cenfrifugation. Remove media by inverting the block.

To remove the media, peel off the tape and quickly invert the block over a waste
container. Tap the inverted block 1:irm|}-r on d pdper towel to remove any remain-
ing droplets of medium.

WARNING: Ensure that the buckets on the roter have sufficient clearance to accom-
modate the 2 ml Hat-bottom blocks before starting the centrifuge.
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Buffer notes

B Add the provided RNase A solution to Buffer P1, mix, and store at 2-8°C.

B Add ethanal [94—100%) to Buffer PE before use (see bottle lakel for volume).

B Check Buffers P2 and N3 before use for salt precipitotion. Redissolve any
precipitate by warming fo 37°C. Do not shake Buffer P2 vigorously.

B Close the bottle containing Buffer P2 immediately after use to avoid acidification
of Buffer P2 fram CO, in the air.

B Buffers P2, N3, and PB contain irritants. Wear gloves when handling these buffers.

B Optional: Add the provided LyseBlue reagent to Butfer P1 and mix kefore use. Use
one vial LyseBlue [spin down briefly before use) per botfle of Buffer P1 to achieve
a 1:1000 dilution. LyseBlue provides visual identification of opfimum buter mix-
ing thereby preventing the common handling errors that lead to inefficient cell lysis
and incomplete precipitation of SDS, genomic DNA, and cell debris. For more
details see “Using lyseBlue reagent” on page 14.

Centrifugation noles

B Al centrifugation steps are carried out at 13,000 rpm (17,900 x g) in a

conventional, tabletop microcentrifuge.

Vacuum notes

146

Switch off vacuum between steps fo ensure that a consistent, even vacuum is
applied during manipulations.

Wear safety glasses when working near a manifold under pressure.

For safety reasons, do not use 96-well plates that have been damaged in any way.

For QGlAprep B, QlAprep 8 Turbo, and QlAprep 96 Turbo miniprep procedures,
the negative pressure [vacuum) should be regulated before beginning the
prncedure by upphr'mg the vacuum to the appropricte numkber of empty QlAprep
modules [indicated in Takble 2] on the QlAvac manifold.

The vacuum pressure is the pressure differential between the inside of the manifold
and the atmosphere [standard atmospheric pressure: 1013 millibar or 740 mm Hg)
and can be measured using a vacuum regulator (see ordering informafion, page 48).
Vacuumn recommendations are given in negafive units [Takble 2] to indicate the
required reduction in pressure with respect to the atmosphere. Table 3 provides
pressure conversions fo other units.

Use of o vacuum pressure lower than recommended may reduce DNA yield and
purity.
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Elution nolkes

B Ensure that the elution buffer is dispensed directly onfo the center of the QlAprep
membrane for optimal elution of DNA. Average eluate volume is 48 pl from an
elution-buffer volume of 50 pl [QlAprep spin procedures), and &0 pl from an
elution-buffer volume of 100 pl (QlAprep multiwell procedures).

B Forincreased DNA yield, use a higher elutionbuffer velume. For increased DNA
concentration, use a lower elution-buffer volume [see “DNA yield”, pages 13-14).

B [fwater is used for elution, make sure that its pH is between 7.0 and B.5. Elution
efficiency is dependent on pH and the maximum elution efficiency is achieved
within this range. A pH <7.0 can decrease yield.

Note: Store DMNA at —20°C when eluted with water, as DNA may degrade in the
absence of a buffering agent.

B DNA can also be eluted in TE buffer (10 mM Tris-Cl, T mM EDTA, pH 8.0), but
the EDTA may inhibit subsequent enzymafic reactions.

QlAprep Miniprep Handbook 11/2005 17

QIAprep Miniprep Handbook - A1F.12



QlAprep Spin Procedure
in microcentrifuges on vacuum manifolds
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Protocol: Plasmid DNA Purification Using the QlAprep
Spin Miniprep Kit and a Microcentrifuge

This protocel is designed for purification of up to 20 pg of high-copy plasmid DNA from
1-5 ml overnight cultures of E. coli in LB [Luria-Bertani) medium. For purification of
low-copy plasmids and cosmids, large plasmids (=10 kb), and DNA prepared using
other methods, refer to the recommendations on page 44

Please read “Imporiant Notes” on pages 15-21 before starting.
Mote: All protocol steps should be carried out at room emperature.

Procedure

1.

Resuspend pelleted backerial cells in 250 pl Buffer P1 and transfer to a micro-
centrifuge tube.

Ensure that RNase A has been added to Buffer P1. No cell clumps should be visible
after resuspension of the pe”eT.

If LyseBlue reagent has been added to Buffer P1, vigorously shake the buffer bat-
tle to ensure L)rsemue purfic|es are comp|efe|)r dissolved. The bacteria should ke
resuspended completely by vortexing or pipetting up and down until no cell clumps
remain.

Add 250 pl BuHer P2 and mix thoroughly by inverting the tube 4-6 times.

Mix gently by inverting the tube. Do not vortex, as this will result in shearing of
genomic DMNA. If necessary, continue inverting the tube until the solufion becomes
viscous and slightly clear. Do not allow the lysis reaction fo proceed for more than
5 min.

If LyseBlue has been added to Buffer P1 the cell suspension will turn blue after addi-
tion of Buffer P2. Mixing should result in a homogeneously colored suspension. If
the suspension confains localized colorless regions or if brownish cell cdlumps are
still visible, continue mixing the solution until @ hemogeneously colored suspension
is achieved.

Add 350 pl Buffer N3 and mix immediately and thoroughly by inverting the tube
A4-6 fimes.

To avoid localized precipitation, mix the solution theroughly, immediately after
addition of Buffer N3. large culture volumes [e.g. =5 ml) may require inverting up
to 10 times. The solution should become cloudy.

If L)rs.emue reagent has been used, the suspension should be mixed until all trace
of blue has gone and the suspension is colorless. A homogeneous colorless sus-
pension indicates that the 505 has been effectively precipitated.

Centrifuge for 10 min at 13,000 rpm (~17,900 x g) in a table-top microcentrifuge.
A compact white pellet will form.
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10.

Apply the supernatants from step 4 to the QlAprep spin column by decanting or
pipetting.

Centrifuge for 30-60 s. Discard the flow-through.

Recommended: Wash the QlAprep spin column by adding 0.5 ml Buffer PB and
cenirifuging for 30-60 s. Discard the Aow-through.

This step is necessary to remove trace nuclease activity when using endA* strains
such as the JM series, HB101 and its derivatives, or any wildtype strain, which
hove high levels of nuclease activity or high carbohydrate content. Host strains
such as XL-1 Blue and DHS0™ do not require this additional wash step.

Woash QlAprep spin column by adding 0.75 ml Buffer PE and cenfrifuging for
30-60s.

Discard the flow-through, and cenirifuge for an additional 1 min to remove residual
wash buffer.

Important: Residual wash buffer will not be completely removed unless the
How-hrough is discarded before this additional centrifugation. Residual ethancl
from BuHer PE may inhibit subsequent enzymatic reactions.

Place the QlAprep column in a clean 1.5 ml microcenirifuge tube. To elule DNA,

add 50 pl Buffer EB {10 mM Tris-Cl, pH 8.5) or water to the cenier of each QlAprep
spin column, let stand for 1 min, and centrifuge for 1 min.

QIAprep Miniprep Handbook - AIF.15
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Troubleshooting Guide

This troubleshooting guide may be helphul in solving any problems that may arise. The
scientists in QIAGEN Technical Services are always happy to answer any questions you
may have cbout either the information and protecol(s) in this handbook or melecular
biclogy applicafions (see back cover for contact information).

Comments and suggestions

Low or no yield

General Llow yields may be caused by a number of factors. To
find the source of the problem, analyze fractions saved
from each step in the procedure on an agarose gel
(e.g., Figure &, page 43). A small amount of the cleared
lysate and the entire flowthrough can be precipitated
by adding 0.7 volumes isopropancl and centrifuging at
maximum speed (13,000 rpm or ~17,000 x g| for
30 minutes. The entire wash flowthrough can ke
precipitated by adding 0.1 volumes of 3 M sodium
acefate, pH 5.0, and 0.7 volumes of isopropanal.

No DNA in the cleared lysale before loading

al  Plasmid did not Read "Growth of bacterial cultures” [pages 39-41) and
propagate check that the conditions for optimal growth were met.

b] Lysate prepared Check storage conditions and age of buffers.
incorrectly

c] Buffer P2 precipitated Redissolve by warming to 37°C.

d] Cell resuspension Pelleted cells should be completely resuspended in
incomplete Buffer P1. Do not add Buffer P2 until an even suspen-

sion is obtained.

DA is found in the How-through of cleared lysate

al QlAprep membrane If rich culture media, such as TB or 2x YT are used,
overloaded culture volumes must be reduced. It may be NECessary
to adjust [B culture volume if the plasmid and host strain
show E}dremehr high copy number or grc:wth rates. See
*Culture media” on page 41.
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Comments and suggesfions

b] RMase A digestion Ensure that RNase A is added to Buffer P1 before use.
omitted

c]  RMase A digestion Reduce culture volume if necessary. I BuMer PI
insufficient confaining RNase A is more than & months old, add

additional RMasze A.

DMA is found in the wash flow-through

Ethanel emited from Repeat prcx:edure with cnrrec:ﬂy prepured wash buffer
wash buffer (Butfer PE).

Litle or no DNA in eluate

a)  Eution buffer incorrect  DNA is eluted only in the presence of lowsalt buffer
le.g., Buffer EB [10 mM Tris-Cl, pH 8.5] or water).
Elution efficiency is dependent on pH. The maximum
efficiency is achieved between pH 7.0 and 8.5. When
using water for elution, make sure that the pH value is
within this range.

b) Elution buffer incorrectly Add elution buffer to the center of the QlAprep

dispensﬂd onto membrane fo ensure that the buffer u::t::am;::nh&:fe:|;n|-r COWETS
membrane the surfoce of the membrane for maximum elution
efficiency.
Low DNA quality

DMA does not perform well in downsiream applications

a) Eluate salt concentration  Far the QlAprep spin column, medify the wash step by
too high incubating the column for § minutes at room femperature
after adding 0.75 ml of BuHfer PE and then centrifuging.
For QlAprep & preparations and QlAprep 8 and 96
Turbo preparations, ensure that two wash steps are

carried out prier fo elution.

b] Muclease contamination When using endA* host strains such as HB101 and its
derivatives, the IM series, or any wildtype strain,
ensure that the wash step with Buffer PB is performed.

c]  Eluate contains residual  Ensure that step @ in the GlAprep Spin Miniprep protocel
ethancol and steps 9 and 10 in the QlAprep 8 Miniprep,

Qlaprep 8 Turbe Miniprep, or QlAprep 96 Turbe
Miniprep protocols are performed.
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Comments and suggestions

RMNA in the eluate

a) RNase A digestfion
omitted

k) RMase A digestion
insufficient

Genomic DNA in the eluaike
a) Buffer P2 added

incorrectly

k)  Buffer N3 added

incarrectly
c) Lysis too long

d) Culture overgrown

Ensure that RNase A is added to Buffer P1 before use.

Reduce culture wolume if necessary. If BuHter P1

containing RMNase A is more than & months old, add
additional RNase A.

The lysate must be handled gently after addition of
Buffer P2 to prevent shearing. Reduce culture volume if
lysate is too viscous for gentle mixing.

Upon addition of Buffer N3 in step 3, mix immediately
but genﬂy.

Lysis in step 2 must not exceed 5 minutes.

Owergrown cultures contain lysed cells and degraded
DMA. Do not grow cultures for lenger than 12-16 hours.
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Appendix A: Background Information
Growth of bacterial cultures

Plasmids are generally prepared from bacterial cultures grown in the presence of o
selective agent such as an antibiotic (3,4). The vield and quality of plasmid DNA may
depend on foctors such as plasmid copy number, host strain, inoculation, antibistic,
and Type of culture medium.

Plasmid copy number

Plasmids vary widely in their copy number per cell (Table 5), depending on their origin
of replication (e.g., pMB1, CelE1, or pSC101) which determines whether they are
under relaxed or stringent control; and depending on the size of the plasmid and its
associated insert. Some plasmids, such as the pUC series and derivatives, have
mutations which allow them to reach very high copy numbers within the bacterial cell.
Plasmids based on pBR322 and cosmids are generally present in lower copy numbers.
Very large plasmids and cosmids are often maintained at very low copy numbers per cell.

Table 5. Origins of replication and copy numbers of various plasmids (3).

Origin of
DNA construct replication Copy number Classification
Plasmids
pUC vectors pMB1* 500-700 high copy
pBluescript vectors ColE] 3A00-500 high copy
pGEM®™ vectors pMB1* 300-400 high copy
plZ vectors pMB1* » 1000 high copy
pBR322 and derivatives  pMB1* 15-20 low copy
pACYC and derivatives  pl5A 10-12 low copy
pSC101 and derivatives  pSC101 ~5 very low copy
Cosmids
SuperCos ColE1 10-20 low copy
pWETS ColE1 10-20 low copy

* The pMB1 origin of replication is closely related ta that of C2lE1 and falls in the same incompaibility
greup. The high<opy-number plasmids listed here confain mutated versions of this crigin.
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Host strains

Most E. coli strains can be used successfully to isolate plasmid DNA, although the strain
used to propagate a plasmid has an effect on the quality of the purified DMNA. Host
strains such as DH1, DH5w, and CA00 give high-quality DNA. The slower growing
strain XL1-Blue also yields DNA of very highquality which works extremely well for
sequencing. Strain HB101 and its derivatives, such as TG1 and the JM series, produce
large amounts of carbohydrates, which are released during lysis and can inhibit enzyme
activities it not completely removed (4). In addition, these strains have high levels of
endonuclease activity which can reduce DNA quality. The methylation and growth
characteristics of the strain should also be taken into account when selecting a hast strain,
XL1-Blue and DHSw are highly recommended for repraducible and reliable results.

Inoculation

Bacterial cultures for plasmid preparation should always be grown from a single colony
picked from a freshly streaked selective plate. Subculturing directly from glycerol stocks,
agar stabs, and liquid cultures may lead to uneven plasmid yield or loss of the plasmid.
Inoculation from p|c:|’res that have been stored for a |c:ng time maory also lead to loss or
mutafion of the plasmid.

The desired clone should be streaked from a glycerol stock onto a freshly prepared agar
plate containing the appropriate selective agent so that single colonies can be isolated.
This procedure should then be repeated to ensure that a single colony of an antibiofic-
resistant clone can be picked. A single colony should be inoculated into 1-5 ml of
media confaining the appropriate selective agent, and grown with vigorous shaking for
12-164 hours. Growth for more than 14 hours is not recommended since cells begin to
lyse and plasmid yields may be reduced.

Anfibiotics

Antibiotic selection should be applied at all skages of growth. Many plasmids in use
’rc:dc:}r do not contain the par locus which ensures that the p|c:5n1id5. seqgregafe equc:”}r
during cell division. Daughter cells that do not receive plasmids will replicate much

faster than plasmid-containing cells in the absence of selective pressure, and can quickly
take over the culture.

The stability of the selective agent should also be faken into account. Resistance fo
ampicillin, for example, is mediated by [i[Hactamase which is encoded by the plasmid-
linked bla gene and which hydrolyzes ampicillin. Levels of ampicillin in the culture
medium are thus continually depleted. This phenomenon is clearly demonstrated on
ampicillin plates, where “satellite colonies” appear as the ampicillin is hydrolyzed in
the vicinity of a growing colony. Ampicillin is also very sensifive to temperature, and
when in solution should be stored frozen in singleuse aliquots. The recommendations
given in Table & are based on these considerations.
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Table &. Concentrations of Commonly Used Anfibiotics

Stock solutions Working conceniration

Antibiofic Conceniration Storage  (dilution)

Ampicillin 50 mg/ml in water -20°C 100 pg/ml [1/500)
[sedium sall]

Chloramphenicol 34 mg/ml in ethancl =20°C 170 pg/ml [1,/200)
Kanamycin 10 mg/ml in water —20°C 50 pg/ml [1/200)
Streptomycin 10 mg/ml in water =20°C 50 pg/ml [1/200)
Tetracycline HCI 5 mg/ml in ethanal —20°C 50 pg/ml [1/100)

Culture media

LuricrBertani (LB) broth is the recommended culture medium for use with QlAprep Kits,
since richer broths such as TB (Terrific Broth) or 2x YT lead to extremely high cell
densities, which can overload the purification system. It should be noted that cultures
grown in TB may yield 2-5 times the number of cells compared to cultures grown in LB
breth. If these media are usﬂd, recommended culture volumes must be reduced to match
the capacity of the QlAprep membrane. If excess culture volume is used, alkaline lysis
will be inefficient, the QlAprep membrane will be overloaded, and the performance of
the system will be unsafisfactory. Furthermore, the excessive viscosity of the lysate will
require vigorous mixing, which may result in shearing of bacterial genomic DNA and
contamination of the plasmid DNA. Care must also be taken if strains are used which
grow unusually fast or to very high cell densities. In such cases, doubling the volumes
of Buffers P1, P2, and N3 may be beneficial. It is best to calculate culture cell density

and adjust the volume accordingly.

Please note that a number of slightly different (B culture broths, containing different
concentrations of NaCl, are in commen use. Although different LB broths produce
similar cell densities after overnight culture, plasmid yields can vary significanthy.

Table 7. Recommended composition of Luria Bertani medium

Contents Per liter
Trypione 10g
Yeast extract 5g
MNaCl 10g
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Preparation of cell lysates

Bacteria are lysed under alkaline conditions. After harvesting and resuspension, the
bacterial cells are lysed in NaOH/SDS [Buffer P2) in the presence of RNase A (2, 5).
SDS solubilizes the phosphelipid and protein components of the cell membrane, leading
to lysis and release of the cell contents while the alkaline conditions denature the
chromosomal and plasmid DNAs, as well as proteins. The optimized lysis time allows
maximum release of plasmid DNA without release of chromosomal DNA, while mini-
mizing the exposure of the plasmid to denaturing condifions. long exposure to alkaline
conditions may cause the plasmid to become irreversibly denatured [2). This denatured
form of the plasmid runs faster on agarose gels and is resistant o restriction enzyme
digestion.

The lysate is neutralized and adjusted to high-salt binding conditions in one step by the
addition of Buffer MN3. The high salt concentrafion causes denatured profeins,
chromosomal DNA, cellular dekbris, and SDS to precipitate, while the smaller plasmid
DA renatures correctly and stays in sclution. It is impertant that the solufion is
thoroughly and gently mixed to ensure complete precipitation.

To prevent contamination of plasmid DNA with chromosomal DNA, vigorous stirring
and vortexing must be avoided during lysis. Separation of plasmid from chromosomal
DA is based on coprecipitation of the cell waltbound chromosomal DNA with insoluble
complexes confaining salt, detergent, and protein. Plasmid DNA remains in the clear
supernatant. Yigorous treatment during the lysis procedure will shear the bacterial
chromosome, leaving free chromosomal DMNA fragments in the supernafant. Since
chromosomal fragments are chemically indistinguishable from plasmid DNA under the
conditions used, the two species will not be separated on QlAprep membrane and will
elute under the same lowsalt conditions. Mixing during the lysis procedure must
therefore be carried out by slow, gentle inversion of the tube.
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Appendix B: Agarose Gel Analysis of Plasmid DNA

The QlAprep Miniprep procedure can be analyzed using agarose gel electrophoresis
as shown in Figure 4. Sump|es can be taken from the cleared |}fsc:’re and i’rsﬂﬂw’rhruugh,
precipifated with isopropanel and resuspended in a minimal velume of TE buffer. In
Figure & the cleared lysate shows closed circular plasmid DNA and degraded
RMase A-resistant RNA. The flowthrough contains enly degraded RNA and no plasmid
DMNA is present. The eluted pure plasmid DMNA shows no contamination with other
nucleic acids.

Agarose Gel Analysis

A C F E M

Figure & Agarose gel analysis of the QlAprep Miniprep procedure. € cleared lysate; F: flowthrough;
E: eluted plasmid; M: markers.

[
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Appendix C: Special Applications

Purification of low-copy plasmids and cosmids

All QlAprep miniprep protocols in this handbook can be used for preparation of low-
copy-number plasmid or cosmids from 1-10 ml overnight E. cofi cultures grown in LB

medium.

Only two slight modifications to the protocols are required:

B The wash step with Buffer PB is required for all strains.

B When plasmid or cosmids are =10 kb, pre-heat Buffer EB [or water) to 70°C prior
to eluting DNA from the QlAprep membrane. A 10 ml overnight B culture
typically yields 5-10 pg DNA.

Note: When using 10 ml culture volume, it is recommended to double the volumes of
Buffers P1, P2, and N3 used.

Purification of very large plasmids (=50 kb)

Plasmids =50 kb elute less efficienty from silica than smaller plasmids, but do elute
efficienty from QIAGEN anionexchange resin. QIAGEN provides the anion-exchange-
based QIAGEN largeConstruct Kit for efficient large-scale purification of ultrapure
genomic DNAfree BAC, PAC, P1, or cosmid DNA. For high-throughput, smallscale
purification of BACs, PACs, and P1s, an optimized alkaline lysis protecol in R.E.A.L®
Prep 94 Kits yields DNA suitable for sequencing and screening. Call QIAGEN
Technical Services or your local distributor for more information on these kits, or see
ordering information on page 47.

Purification of plasmid DNA prepared by other methods

Plasmid DNA isolated by other methods can be further purified using QlAprep medules
and any of the QlAprep protocels in this handbook.

1.  Add 5 volumes of Buffer PB to 1 volume of the DNA solution and mix (e.g., add
500 pl Buffer PB to 100 pl of DNA sample).

2. Apply the samples to QlAprep spin columns or to the wells of a QlAprep 8
strip or @4-well plate. Draw the samples through the QlAprep membrane by
centrifugation or vacuum, and confinue the appropriate protecol at the Buer PE
wash step. The optional wash step with Buffer PB is not necessary.
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