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PCR Labeling Kit

The PCR Labeling Kits contain chemicals to perform 40 PCR reactions (25 uL each) and
30 independent labeling reactions.

Product description:
native and alkyne-modified
nucleoside triphosphates (dNTPs)

Baseclick’s PCR Labeling Kit contains all reagents required for
generating highly labeled PCR products via an easy-to-handle two-

step method based on click chemistry.

In the triphosphate mixtures, dTTP is replaced by C8-Alkyne-dUTP -

IR
or dCTP is replaced by C8-Alkyne-dCTP. Both mixtures can be used L
in PCR reactions with the optimized Baseclick Polymerase. The SR NI NI N \
resulting PCR products contain alkyne moieties, which react with re;’ijf;n
azido-derivatives of fluorescent dyes, haptenes and other labels (BaseClick-kit L
in a highly selective fashion under benign click reaction CamRonen )

conditions. The label incorporation can be tuned by the amount
of marker azide used in the click reaction. Labeling rates of up to
20% can be achieved.

multi-labeled-DNA

For research use only.

Information in this document is subject to change without notice. Baseclick GmbH assumes
no responsibility for any errors that may appear in this document.

Baseclick GmbH disclaims all warranties with respect to this document, expressed or implied,
including but not limited to those of merchantability or fitness for a particular purpose. In no
event shall baseclick GmbH be liable, whether in contract, tort, warranty, or under any statute
or on any other basis for special, incidental, indirect, punitive, multiple or consequential
damages in connection with or arising from this document, including but not limited to the
use thereof.

Please read the material safety data sheets (MSDS) provided for each product/component.

Literature Citation: When describing a procedure for publication using this product, please
refer to it as baseclick PCR Labeling Kit.
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1. Materials Provided with the Kit and Storage Conditions
Contents of the kits and storage conditions

Vial-colour

Amount Component Storage

Alkyne-dT-Mix (dATP, dCTP, dGTP and ,
Rle 100UL | g Alkyne-dUTP, all 5 mM in water) 20°¢
Alkyne-dC-Mix (dATP, dTTP, dGTP and .
yellow 100 ut C8-Alkyne-dCTP, all 5 mM in water) -20°¢
purple 210U Baseclick Polymerase (5U/uL) -20°C
300 pL PCR Buffer (10 x) -20°C
white 100 pL MgCl, (50 mM) RT
colorless 180 pL Activator -20°C
6-FAM Azide! (BCK-PCR488-1)
5-TAMRA-PEG3-Azide! (BCK-PCR555-1) o
(= 130l 5/6-Sulforhodamine101-PEG3-Azide?! -20°C, dark
(BCK-PCR594-1)
green . RT, dry (do
30 x Solid Catalyst (Reactor-S) NOT freeze)

1 solution can be stored at - 20 °C in the dark for several months. (Note: The azide functionality is very stable
and does not hydrolyse in the presence of water.)

2. Required Material and Equipment not included in this Kit

e Primers and Template

e Reaction tubes (size depends on the volume of reaction cocktail needed)
e DNA purification kit / columns (e.g. QiaQuick PCR Purification Kit; Qiagen)
e PCR grade water

e Thermocycler

e Microcentrifuge

e Thermomixer or water bath
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3. General Considerations

This manual contains protocols for the synthesis and labeling of alkyne-modified DNA
via polymerase chain reaction (PCR) and subsequent copper-catalyzed click reaction.

We recommend to use the Alkyne-dC-Mix for templates with a GC content < 50%. In
this triphosphate mixture, the standard nucleotide dCTP is 100% substituted by C8-
Alkyne-dCTP.

We recommend to use the Alkyne-dT-Mix for templates with a GC content > 50%. In
this triphosphate mixture, the standard nucleotide dTTP is 100% substituted by C8-
Alkyne-dUTP.

The PCR protocol works best for the synthesis of alkyne-modified PCR fragments of up
to 1000 bps utilizing Alkyne-dC-Mix (GC content < 50%) and up to 500 bps utilizing
Alkyne-dT-Mix (GC content > 50%) with the Baseclick Polymerase.

Labeling rates (% of fluorescently tagged bases) of the labeled PCR product can be
adjusted by the amount of marker azide used in the click reaction. Labeling rates of up
to 20 % can be achieved.

The Quick-start Click Protocol is a standard protocol that can be used as a first starting
point for further optimization.

The Advanced Click Protocol is giving you instructions how to calculate the exact
amounts of alkyne functions in your DNA sample after PCR and how to adjust the
amounts of e.g. 6-FAM-Azide for the subsequent labeling via click chemistry.

You can find the calculations and an optimized protocol for the labeling of a 384 bp
DNA sample at the end of this manual.

The click reaction time depends on: a) concentration of azide, DNA and catalyst in the
solution; b) reaction temperature; c) stirring and/or mixing the solution.

Excess of reagents are normally removed by spin column purification of the labeled
DNA. We recommend using a PCR purification kit (e.g. QiaQuick PCR Purification Kit;
Qiagen) for the workup of the PCR reaction as well as after the click reaction. Please
consider fragment cut-off size when using spin column purifications.
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4. PCR conditions

The optimal conditions for PCR vary depending on DNA template and primers. Especially cycle
times and temperatures as well as concentration of enzyme, template and primer have to be

optimized for every new primer/template pair.

40 PCR reactions (25 pL each) can be performed with the material provided in this kit.

The standard setup for PCR is given below:
Primer: 0.4 pM

dNTPs: 0.2 mM (each)

Template: 0.1 ng- 10 ng

Reaction volume: 25 pL

Baseclick Polymerase: 5 U

Setup for a 25 pl standard PCR reaction:

Reagent \ Vial Amount Final concentration
PCR grade water n.a. to 25 L final volume | n.a.

MgCl; (50 mM) white 1ul 2 mM

10 x PCR buffer 2.5uL 1x

Forward Primer (10 uM) n.a. 1pul 0.4 uM

Backward Primer (10 uM) n.a. 1pul 0.4 uM

Template DNA n.a. 0.1-10ng n.a.

dNTP mix (5 mM each dNTP) blue or yellow | 1 pL 0.2 mM (each dNTP)
Baseclick Polymerase purple 1 pL (5 Units) n.a.

We recommend to use a PCR purification Kit (e.g. QiaQuick PCR Purification Kit; Qiagen) for
the workup of the PCR reaction. It is important to remove alkyne nucleotides before the click
reaction. Elute the DNA from the spin-column with water (no buffer, no EDTA-containing
buffer, see also section 10) if you want to perform a click reaction afterwards.

5. PCR-Protocols / Cycling

For templates < 1000 bp: For templates > 1000 bp:

1. 96 °C for 2:00 1. 96 °C for 2:00

2. 99 °Cfor 0:15 2. 99 °Cfor 0:15

3. 56 °Cfor 0:30 (-1 °C per cycle) 3. 56 °C for 0:30 (-1 °C per cycle)

4. 72 °Cfor 1:00 (repeat 2.- 4. for 9 times) 4. 72 °Cfor 2:30 (repeat 2.- 4. for 9 times)

5. 96 °C for 0:15 5. 96 °C for 0:15

6. 53 °C for 0:30 (your primer annealing 6. 53 °C for 0:30 (your primer annealing
temperature) temperature)

7. 72 °Cfor 1:00 (5.- 7. for 30 times) 7. 72 °Cfor 2:30 (5.- 7. for 30 times)

8. 72 °Cfor 2:00 8. 72 °Cfor 2:00

In general, use an elongation time of 1:00 per 1 kb template.
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6. Quick-Start Click Protocol for DNA Labeling

e After nucleotide removal from PCR, prepare a 100 ng/uL solution in water of the
alkyne-modified DNA to be labeled.

e Centrifuge the green vial with the solid catalyst shortly to place all catalyst on the
bottom of the vial.

e Pipette 5 L of the activator (colorless vial) into one of the green vials with the catalyst.
(Be aware that the catalyst is solid and will not be dissolved during the click reaction!)

e Pipette 20 uL of the DNA-solution (100 ng/uL) in the same green vial with the solid
catalyst and the activator.

e Add 0.4-2 uL of the dye azide solution (red vial, 10 mM in DMSO; amount depends on
the labeling rate you want to achieve; for smaller amounts of the dye azide use a
diluted solution, e.g. 1 mM) into the green vial with the solid catalyst, the activator
and the DNA. (See section 9 / page 9 for an example of a click reaction).

Attention: A large excess of dye azide in the reaction can lead to a highly labeled DNA
that might be lost during spin column purification! This highly labeled DNA can also
lose the typical features of unlabeled DNA like water solubility and hybridization
properties!

e Vortex shortly, spin down and place the vial in a thermomixer. Gently shake for 60 min
at 45 °C. You can also use a water bath, but ensure some mixing within the 60 min.

o Take the supernatant for further purification. We recommend to use a PCR purification
kit (e.g. QiaQuick PCR Purification Kit; Qiagen) for workup of the click reaction.

Setup for a standard click reaction:

Component Vial colour Amount
Solid Catalyst (Reactor-S) green n.a.
Activator colorless 5ulL

DNA solution (100 ng/uL) n.a. 20 uL

Dye azide (10 mM in DMSO):
- 6-FAM Azidel (BCK-PCR488-1)
- 5-TAMRA-PEG3-Azidel (BCK-PCR555-1)
- 5/6-Sulforhodamine101-PEG3-Azidel (BCK-PCR594-1)

For smaller amounts of the dye azide use a diluted solution, for example 1 mM.

red 0.4-2 plL!
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7. Advanced Click Protocol for DNA Labeling
7.1. Before You Start

Before you start, you have to calculate the amount of dye azide that you want to use for
labeling your alkyne-modified DNA. The labeling rate of the DNA can be tuned by the amount
of the dye azide used in the reaction and has to be adjusted for every new DNA template. You
will find an example for the needed calculations, the click reaction and calculation of labeling
rates at the end of this manual (see section 9 and 10)!

a. Measure the DNA concentration S (ng/ulL) after PCR workup with a photometer.
b. Calculate the molecular weight Mw (g/mol) of your DNA template:
MW(——) = 6 0 02— x b p
mo’l mo |

e 600 g/mol is the average mass of a basepair
e bp = number of basepairs in your DNA template

c. Calculate the total amount of DNA npna (nmol) present in your sample:

n
[B (Y * V(N

MW(%)l

n (nhmo#*

e [ (ng/uL): measured in a.
e Mw (g/mol): calculated in b.
e V(uL)=volume of your sample (measure it with a pipette)

d. Calculate the total amount of terminal alkyne modifications naiynes (nmol) in your DNA.
This amount corresponds to the amount of thymidines (or cytidines) in your DNA,
because all of the thymidines (or cytidines) were replaced by C8-Alkyne-dU (or C8-
Alkyne-dC) during PCR:

[b p><AT—cont(%)|fb'£<
100 "

n (nmo9 # (n mo |

e bp = number of basepairs in your DNA template

e AT-content (%) = percentage of A’s and T’s in your DNA (use the GC-
content when using C8-Alkyne-dC-Mix).

e npna (nmol) = calculated in c.

e. Calculate the amount of dye azide naide (nmol) for labeling the alkyne-modified DNA.
Labeling rates depend on the amount of dye azide applied. Normally 0.1 — 10
equivalents of azide are used, resulting in labeling rates of up to 20 % and more (for
calculation of labeling rates, see section 8 / page 8).

nazi(dqemc)tnal kyn(@gn()* K
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®  Naikynes (NMol) = calculated in d
e k= equivalents of azide (normally 0.1 — 10)

n (nmq

n mol
10T

- 10 (W)=

7.2. Preparation of the Click Reaction

a.

After the PCR reaction, purify the DNA by using a spin column (e.g. QiaQuick PCR
Purification Kit; Qiagen) and elute with water (normally use 30 - 50 pL).

Centrifuge the green vial with the solid catalyst shortly to place all catalyst on the
bottom of the vial.

Pipette 5 uL of the activator (colorless vial) into one of the green vials with the catalyst.
(Be aware that the catalyst is solid and will not be dissolved during the click reaction!)

Pipette the DNA solution in the same green vial with the solid catalyst and the ligand.
Better use more concentrated solutions of DNA (typically 50 — 200 ng/uL). Overall
volume of the reaction mix should be preferably around 20 - 50 uL. For an example set
up see also section 9.

Pipette the calculated amount of dye azide solution (red vial; 10 mM in DMSO; amount
depends on the prefered labeling rate; for smaller amounts of the dye azide use a
diluted solution, for example 1 mM) into the green vial with the solid catalyst, the
activator and the DNA. See also section 9.

Attention: A large excess of dye azide in the reaction can lead to a highly labeled DNA
that might be lost during spin column purification! This highly labeled DNA can also
lose the typical features of unlabeled DNA like water solubility and hybridization
properties!

Vortex shortly, spin down and place the vial in a thermomixer. Gently shake for 60 min
at 45 °C.

Take the supernatant containing the reacted sample for further purification. We
recommend using a PCR purification kit (e.g. QiaQuick PCR purification kit; Qiagen).
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8. Calculation of the DNA Labeling Rate

The efficiency of DNA labeling can be estimated by calculating the ratio of incorporated
fluorophores to the number of bases in the fragment (dye / base).

a. Measurement of the Absorbance:

Measure the absorbance of the labeled DNA fragment at 260 nm (Aze0) and at the
excitation maximum (Amax) for the dye (Adye). Amax (dye azide)

Excitation ..
Product number . / Emission (nm)
Absorption (nm)
BCK-PCR488-1 6-FAM Azide 496 516
BCK-PCR555-1 5-TAMRA-PEG3-Azide 546 579
5/6-Sulforhodamine
BCK-PCR594-1 101-PEG3-Azide 584 603

b. Correction of the Azso reading:
To obtain an accurate absorbance measurement for the nucleic acid, the contribution
of the dye at 260 nm has to be corrected. Use the following equation:

Abase = A260 — (Adye X CF260)

Product number Dye Correction Factor (CF)
BCK-PCR488-1 6-FAM Azide CF260 =0.35
BCK-PCR555-1 5-TAMRA-PEG3-Azide CF260 =0.32

5/6-Sulforhodamine 101- _
BCK-PCR594-1 PEG3-Azide CF260=0.23

c. Calculation of the incorporation rate:
The dye to base ratio is given by:

dye / base = (Adye X Ebase) / (Abase X €dye)

Product number Extinction coefficients ()
BCK-PCR488-1 6-FAM Azide 83.000 cm* M
BCK-PCR555-1 5-TAMRA-PEG3-Azide 91.000 cm* M?
BCK-PCR594-1 i/zfis‘;zulforhodamine 101-PEG3- 116.000 et ML
dsDNA n.a. Ebase = 6.600 cm™* M
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9. Exemplary Setup#

Examplary calculations for click labeling of a 384 bp pUC18 fragment (55% GC content;
Alkyne-dT-Mix) with 6-FAM Azide

a. Measure the DNA concentration S (ng/uL) after PCR workup with a photometer:

B=17 §_f (V=11.4 L)

b. Calculate the molecular weight Mw (g/mol) of your DNA template:

g, _ g
I\/lw(mo)l_60 moIxbp
W(—) =600 x384230 409
mo’l mo | mo |

(600 g/mol is the average mass of a DNA basepair)

bp = number of basepairs in your DNA template (pUC18 fragment: 384 bp)

c. Calculate the total amount of DNA npna (nmol) present in your sample:

n
[B (Y *V(u N

n (hmo#* g
Mw (7o)
17 E—Ex 14uL
n (hmo#* =87p mo |

e [ (ng/uL): measured in a
e Mw (g/mol): calculated in b
e V (uL)=volume of your sample (here: V=11.4 pl)

d. Calculate the total amount of terminal alkyne modifications naikynes (nmol) in your DNA.
This amount corresponds to the amount of thymidines in your DNA, because all of the
thymidines were replaced by C8-Alkyne-dU during PCR (Alkyne-dT-Mix):

[bpx AT-c ont(®)t
n (nmo9 ¥ 100 xn (nmql

[3 8 & 4 3]
100

n (nmo # x 87p mo=l15n mo |

bp = amount of basepairs of your DNA template (here: 384)
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e AT-content (%) = percentage of A’s and T’s in your DNA (here: 45 %)
e npna (nmol) = calculated in a.

e. Calculate the amount of 6-FAM Azide ngzige (nmol) for labeling the alkyne-modified DNA.
Labeling rates depend on the amount of 6-FAM Azide applied. Normally 0.1-10
equivalents are used, resulting in labeling rates up to 20 %!

nazi((nemotnal ky‘régno* k

®  Naikynes (NMol) = calculated in d
e k= -equivalents of azide (normally 0.1 - 10, here: k=0.3,0.7,1, 1.3, 6.7)

n (nmo# 15n moxlk(wi tkh 03,0.7,10,1.3,6.7)
n (nmJ* 05n MmolOn moll5n mo20n Mmoll Mn mo |

(u)_n (nmag |l
6- - 10 - nmol
105
6 - 10 (M)= 0051101 QL0115 10210 QL

To label alkyne-modified 384 bp pUC18 fragment in the subsequent click reactions, we used
0.5 uL, 1.0 uL, 1.5 pL, 2.0 pL of a 1 mM 6-FAM Azide solution and 1 pL of the 10 mM 6-FAM-
Azide solution (that corresponds to 0.3, 0.7, 1, 1.3 and 6.7 equivalents of azide in respect to
total alkyne functions).

Setup of the click reactions as outlined above:

Component \ Vial colour Amount

Solid Catalyst (Reactor-S) green n.a.

Activator colorless 5puL

DNA solution (176 ng/uL) n.a. 11.4 uL
6-FAM-Azide (1 mM) red 0.5,1.0,1.5,2.0 uL
1:10 dilution of 6-FAM Azide, e.g. in DMSO
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10. Troubleshooting

a.

PCR experiments with longer templates (> 1000 bps) and a GC content > 50 % might
fail. In that case, we recommend to use Pwo superyield polymerase (Roche Applied
Science) with (Alkyne-dT-Mix).

If no labeled DNA could be recovered, the labeling rate might have been too high and
labeled DNA was lost during spin column purification (dyed spin column). In that case
use less amounts of dye for click labeling.

Some standard commercial buffer components can decrease the click reaction
efficiency or even impair reaction process. For example, TE buffer contains EDTA,
which can chelate Cu" ions and decrease the reaction rate. Thiol groups from reducing
agents like B-mercaptoethanol or dithiothreitol (DTT) can stop the click reaction.

PCR fragments can have folded structures, which hinder accessibility of the functional
groups that are needed for the click reaction. By adding some DMSO (5-10% (v/v) final)
these folded structures are destabilized and improved click reaction progress can be
observed.

Some (dye) labels show low solubility in the final reaction mixture, when used at higher
concentrations and amounts, especially when high labeling rates are desired. This can
impair reaction progress and decrease the yield. Try to use additional or alternative
co-solvents like methanol or tetrahydrofuran if possible.

In some cases using high labeling rates for the dye conjugation to the PCR alkyne
modified fragments can lead to changed properties of the product (e.g. altered
solubility). If this is causing problems for the usage of the labeled fragment, please
decrease the labeling rate.

Some samples with coiled and self-hybridizing structures might also cause problems.
Usage of a prolongated denaturation step could help as well as the reduction of MgCl,
content.

Varying the MgCl, content leads to less specific primer binding but can help to avoid
unspecific fragments.

= base

baseclick GmbH Phone: +49 89 9699 3401
Floriansbogen 2-4 Fax:  +49 89 9699 4696
82061 Neuried, Germany Email: info@baseclick.eu

Version 3.2

11



