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Qdot® Antibody Conjugation Kits

Catalog nos. A10197, Q22001 MP, Q22021 MP, Q22031MP, Q22041MP, Q2207 1MP, Q22011MP, Q22061 MP

Table 1. Contents and storage information.

Molecular Probes®

invitrogen detection technologies

Material Amount Concentration Storage* Stability
Reagent Components
5 1 vial containing
Qdot® nanocrystals (Component A) 250 L 4 uM
SMCC solution (Component B) 2 V|als. e.ach 10 mM solution in DMSO
containing 50 pL
DTT (Component C) 50 pL ™
When stored as
2-mercaptoethanol (Component D) 50 uL 143 M « 2-6°C directed the kit is
S . « DO NOT FREEZE stable for at least
Exchange buffer (Component E) 75 mL 2?_|r2,(\;| MES, 2 mM EDTA, 6 months
. . suspension containing
Separation media (Component F) 8 mL 20% ethanol
Dye-Iz?\l?eIed marker (Component G, 1 vial NA
lyophilized)
Consumable Components (in a poly bag)
Syringe (Component H) 1 NA
Column (Component |, for separation
. 2 NA
media),
. When stored as
Tubing (Component J) 1 NA directed the kit is
Room temperature ble f |
Ultrafiltration device (ComponentK) | 4 NA stable for at least
6 months
Centrifugation tube (Component L) 8 NA
Desalting column (NAP™-5 column) 4 NA

(Component M)

*The entire kit can be stored under the conditions listed. For optimal storage conditions of individual kit components, refer to the labels

on the vials. NA = Not applicable.

Number of Assays: Each kit provides sufficient reagents for two labeling reactions using ~300 pg of IgG antibody (or equivalent) in

each reaction.

Revised: 27-March-2008
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Introduction

The Qdot® Antibody Conjugation Kits, which contain amine-derivatized, PEG-coated
nanocrystals and the amine—thiol crosslinker SMCC, allow you to conjugate your own
antibodies to Qdot® nanocrystals (525, 565, 585, 605, 625, 655, 705, or 800 nm emission). The
conjugation reaction can be completed in a few hours and is based on the fast and efficient
coupling of thiols that are present in reduced antibodies to reactive maleimide groups present
on the nanocrystals after SMCC activation. In addition to antibodies, other thiol-containing
molecules can be coupled to Qdot°® nanocrystals using these kits.

Each Qdot® Antibody Conjugation Kit contains sufficient reagents to perform two separate
conjugation reactions of Qdot® nanocrystals to an antibody sample. The protocol in

this manual describes a conjugation reaction starting with 300 pg of whole IgG, but the
protocol works well with polyclonal Fab fragments. If conjugation of Qdot® nanocrystals to
monoclonal antibodies is desired, optimization of the protocol (for example optimization
of the antibody reduction) may be required. Refer to the Qdot® Antibody Kit Supplemental
Information Guide at www. invitrogen.com/qdots for more information about nanocrystal
conjugates and the use of Qdot® Antibody Conjugation Kits.

Component L: Centrifugation tube

Component M: Desalting column (NAP™-5)

Component L: Centrifugation tube

=
i ‘i Component K: Ultrafiltration device

Component I: Column (for separation media)

Component L: Centrifugation tube

Figure 1. Order and number of consumable components used during a single Qdot® antibody conjugation procedure.
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A solution of antibody at 1 mg/mL in 300 pL of PBS
should be prepared. If the antibody is at a concentration
of 0.5 mg/mL, concentrate 600 pL of it to a final volume of
300 pL (1 mg/mL) using standard centrifuge concentra-
tors (typically 3200 x g for 2 minutes).

Allow the reduction to proceed for 30 minutes. This
should be coordinated so that it is completed just prior to
the completion of the nanocrystal activation reaction.

While the antibody reduction and nanocrystal activation
reactions proceed, equilibrate 2 desalting columns with
exchange buffer and desalt both components in separate
columns. Coordinate the timing such that the antibody
desalting column is completed just prior to the nanocrys-
tal column desalting.

Antibody Conjugation Kit Procedure

Total conjugation time 4-5 hours

Antibody
preparation

Antibody
reduction

v

Qdot®
nanocrystal
activation

Desalting
column
(antibody)

!

Nanocrystal activation requires 1 hour reaction time,
using SMCC solution that has been prewarmed to 37°C
for 15 minutes to ensure complete dissolution of the
SMCC.

Materials collected from desalting columns may be collected
separately for simplicity, then combined. Advanced users,
however, may choose to collect the purified nanocrystals
directly into the centrifuge tube used previously to collect the

antibody sample.

Desalting
column
(activated
nanocrystal)

Note: Collect no more than 500 pL from the antibody
column and 500 pL from the nanocrystal column (total
volume not to exceed 1 mL). Collection of additional
material from either column may contaminate desired
components with unreacted materials, causing undesir-
able results.

Allow the conjugation reaction to proceed for 1 hour at room
temperature.

Quench the conjugation reaction with 2-mercaptoethanol for 30
minutes at room temperature.

Conjugation
reaction

Quench

7N\

Equally partition the resultant solution (~1 mL) from the

quenching step into 2 ultrafiltration devices. Concentrate
to 10-20 pL per tube. (Centrifuge 7000 rpm for 10-15
minutes.)

Load the concentrated solution from both ultrafiltration devices onto

the separation media.

Concentrate
via
ultrafiltration

Concentrate
via
ultrafiltration

NS

media column

Note: Collect no more than 10 drops from the column. Subsequent drops
may contain significant concentrations of unconjugated antibody, which
may interfere with subsequent assays.

Figure 2. Workflow diagram of the Qdot® antibody conjugation procedure.
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Before You Begin

Figure 1 shows the consumable components of the kit that are used during the conjugation
and the quantity of each required. Familiarize yourself with these components before you
begin so that the correct one is used at the correct time. Figure 2 is a workflow diagram

of the critical steps of the conjugation procedure for experienced users. In the interest

of creating an abbreviated protocol diagram, some of the protocol details were omitted

in Figure 2. Therefore, it is important to read the entire protocol supplied in this manual
before beginning your conjugation reaction. Several steps require advance preparation, and
successful conjugation requires execution of all steps in the right order.

Materials Required but Not
Provided

Experimental Protocol

Please read the entire protocol before starting

+ Phosphate buffered saline buffer (PBS; composition: 10 mM phosphate, 138 mM NaCl,
2.7 mM KCl, pH 7.2, Invitrogen Cat. no. 700 13-032)

+ Benchtop microcentrifuge

Preparing for the
Conjugation Reaction

1.1

1.2

1.3

Activating Qdot®
Nanocrystals

2.1

2.2

2.3

Thaw 1 new vial of SMCC solution (Component B) at 37°C for at least 15 minutes before use
(see step 2.1 below).

Prepare 300 pL of a 1 mg/mL antibody solution in PBS by dilution or concentration. For
example, if the antibody is at a concentration of 0.5 mg/mL, concentrate 600 pL to a final
volume of 300 pL at 1 mg/mL using 50 KDa molecular weight cutoff centrifuge concentrators
(not included in kit).

The first time you use a new Qdot® Antibody Conjugation Kit, add 40 uL of distilled water to

supplied dye labeled marker (Component G) and mix. This makes enough dye labeled marker
for two conjugation reactions. Store at 2—6°C when not in use.

Pipette 14 pL of thawed SMCC solution into a centrifugation tube (Component L).

To the tube containing the SMCC, add 125 pL of Qdot® nanocrystals (Component A). Vortex
briefly to mix.

Note: When activating Qdot® nanocrystals, always use SMCC from a new vial. After the
aliquot of Qdot® nanocrystals is added to the aliquot of thawed SMCC, throw the rest of the
vial of SMCC away. Do not reuse SMCC.

Incubate for 1 hour at room temperature to activate the nanocrystals.
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Reducing the Antibody Sample

Equilibrating the Desalting
Column

Desalting and Collecting the
Reduced Antibody

2.4

3.1

3.2

3.3

3.4

4.1

4.2

4.3

4.4

5.1

5.2

5.3

5.4

5.5

Start the protocol Reducing the Antibody Sample (below) when there are 30 minutes
remaining for the Qdot® activation reaction.

Note: Do not store activated Qdot” nanocrystals and reduced antibody. It is important to

proceed with the desalting and conjugation reactions as soon as the Qdot® nanocrystals and
antibody sample are ready.

Pipette 300 pL of antibody at 1 mg/mL (see step 1.2) into a centrifugation tube (Component L).
Add 6.1 pL of DTT solution (Component C) to antibody and mix briefly.

Incubate for 30 minutes at room temperature.

Prepare the desalting columns while the antibody reduction step is proceeding.

Note: If desired, the desalting columns can be equilibrated with exchange buffer and capped

before performing the Activating the Qdot® Nanocrystals step and Reducing the Antibody
Sample step.

Prepare two desalting columns with exchange buffer prior to the end of the antibody reduction.

Label two desalting columns (Component M). Mark one “reduced antibody” and the other
“activated Qdot® nanocrystals”.

Remove top and bottom caps from both columns and just as the liquid in each column is
approaching the top of the column gel bed, begin adding exchange buffer (see step 4.3).

Equilibrate each column gel bed with 10 mL (3 column volumes) of exchange buffer
(Component E).

While there is still exchange buffer visible above the gel bed on each column, cap the bottom
of each column and set aside until the antibody reduction is completed.

Add 500 pL of water to a centrifugation tube (Component L) and mark the outside of the tube
at the meniscus. Add another 500 uL of water and make a second mark on the outside of the
tube corresponding to the new volume. Discard the water.

Note: This tube is used to collect the reduced antibody in step 5.6 and the activated Qdot*
nanocrystals in step 6.4.

When the antibody reduction is completed, add 20 uL of dye labeled marker (prepared in
step 1.3) to the reduced antibody.

Uncap the desalting column labeled “reduced antibody” and allow remaining exchange buffer
to enter gel bed and as soon as it has done so, immediately add reduced antibody mixture
(prepared in step 5.1) to the top of the gel bed.

Allow the reduced antibody mixture to completely enter the gel.

Add 1 mL of exchange buffer to the top of the gel bed to elute the antibody.
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Desalting and Collecting the
Activated Qdot® Nanocrystals

Conjugation Reaction

Quenching the Conjugation
Reaction

Preparing the Separation
Column

5.6

6.1

6.2

6.3

6.4

6.5

6.6

7.1

7.2

8.1

8.2

8.3

9.1

9.2

9.3

Begin collecting reduced antibody into a centrifugation tube (marked in step 5.1) when the
first colored drop elutes; collect no more than 500 pL (to the lower marked line from step
5.1). Do not attempt to collect more than 500 pL as it may contain residual DTT that will
interfere with the conjugation.

Uncap the desalting column labeled “activated Qdot® nanocrystals” allow remaining exchange
buffer to enter gel bed and as soon as it has done so, immediately add the activated Qdot®
nanocrystals (from step 2.3) to the top of the gel bed.

Allow the activated Qdot® nanocrystals mixture to completely enter the gel.

Add 1 mL of exchange buffer to top of gel bed to elute the Qdot® nanocrystals

When the first drop of colored material elutes from the column, begin collecting directly into
the centrifugation tube containing the reduced and desalted antibody.

Stop collecting when the final volume reaches 1 mL (up to the top line marked in step 5.1;
500 uL of activated Qdot® nanocrystals).

Mix briefly.

Allow the reduced antibody and activated Qdot® nanocrystals to react for 1 hour at room
temperature.

During the conjugation reaction or quenching step, prepare the separation column (see
Preparing the Separation Column).

Prepare a 10 mM working solution of 2-mercaptoethanol just before using. To do this, add
3 pL of 2-mercaptoethanol (Component D) to 4 mL distilled water.

Add 10 pL of diluted 2-mercaptoethanol to the conjugation reaction from step 7.1.

Incubate for 30 minutes at room temperature.

During the conjugation or quenching step, prepare the separation column. The separation
media (Component F) is supplied as a suspension containing 20% ethanol as a preservative.

Remove and save the top and bottom column caps from a new separation column
(Component I).

Suspend the separation media (Component F) in the bottle with gentle shaking or vortexing.
Ensure the media is fully suspended (some may be stuck to the underside of the cap) before

starting column preparation.

Mark the column with two lines, one at 45 mm above the top of the frit, and a second at
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9.4

9.5

9.6

9.7

9.8

9.9

Concentrating the Sample

10.1

10.2

10.3

Separating the Conjugated

Antibody from Unconjugated

Antibody

11.1

11.2

11.3

11.4

11.5

55 mm above the frit.

Note: These two marks serve to indicate how much suspended separation media to add and,
consequently, the height of the packed gel bed. A uniform suspension of separation media
added to the 55 mm mark should settle into a packed gel bed about 45 mm high.

After ensuring that the separation media is a uniform suspension, load media into the column
with a 1 mL pipette to the second line at 55 mm mark. The column begins to drip at the
bottom.

Gently add 0.5 mL distilled water to top off the gel while maintaining a level bed surface.

Attach one end of the tubing (Component J) to the tip of the column, and attach the other
end to the syringe (Component H) that has the plunger completely depressed.

By slowly drawing the syringe plunger out, withdraw the solvent from the column. Do not
allow the solvent to drain below the top of the gel bed.

As the solvent level drops to near the top of the settled gel bed, fill the column with PBS pH 7.2
and, using the syringe, draw the PBS level down to just above the top of the gel bed. Repeat this
PBS fill and drain two more times, using the syringe to draw the PBS through.

When you have drawn the PBS from the last fill down to a level 2 to 3 mm above the top of
the settled gel bed line, remove the syringe and replace the bottom and top caps.

Split the volume of the quenched conjugation reaction (from step 8.3) into two ultrafiltration
devices (Component K).

Concentrate each half reaction to ~20 pL by centrifuging at 4000 x g for approximately 10 to
15 minutes. This corresponds to ~7,000 rpm in most benchtop microcentrifuges.

If the volume is larger than 20 pL after this initial centrifugation, continue centrifuging for
another 5 minutes.

Uncap the separation column (from step 9.9) and allow the PBS to elute by gravity so that it is
just at the top of the column bed.

Immediately add to the gel bed the concentrated conjugate reaction from the two
ultrafiltration devices (~40 pL total volume).

Allow the conjugate to enter gel and then gently add 50 pyL of PBS pH 7.2 and allow that to
run into the gel bed.

Gently fill the reservoir above the column with PBS and allow the sample to elute by gravity.
Visually monitor the “dead space” between the frit and the column tip.

‘When color appears in the “dead space,” collect the first ten drops only of colored
conjugate in a centrifugation tube (Component L). Do not collect more than the first ten
drops from the column. Subsequent drops contain unconjugated antibody that will interfere
with the application the conjugate is used for.

Note: The second colored band above the Qdot® conjugate comes from the dye marker added
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11.6

11.7

to the antibody reduction reaction. This is NOT an indication of where the free antibody
runs as free antibody will elute much closer to the actual conjugate.

Add sodium azide to the collected conjugate at a final concentration of 0.01% (w/v) to serve
as a preservative, if desired.

Store the conjugate at 4°C. Do not freeze the conjugate.

Conjugate collected from the separation column is typically in the 1 to 2 micromolar range. If
desired, the conjugate concentration can be determined by measuring the optical density of
the conjugate at the specified wavelength and then using the formula A = ecL, where A is the
absorbance, ¢ is the molar extinction coefficient (Table 2), c is the molar concentration, and L
is the pathlength.

For example, for a Qdot® 655 antibody conjugate, if material eluting from the final column has
A = 0.65 measured in a cuvette with 1 cm pathlength, then ¢ = A/e = 0.65/800,000 = 0.812 uM
conjugate, based on nanocrystal absorbance.

Determine optimal working concentrations by performing a titration series for the
application of interest. We typically use a conjugate concentration of 10 nM for
immunocytochemistry applications. Recommended protocols on use of Qdot®antibody
conjugates are available from probes.invitrogen.com.

Table 2. Extinction coefficients and measurement wavelengths for Qdot® nanocrystals..

Product Extinction Coefficient (g) Measurement Wavelength

At the highest absorbance value

® -1 -1
Qdot® 525 nanocrystals 200,000 M cm between 504 and 512 nm

At the highest absorbance value

® -1 -1
Qdot® 565 nanocrystals 300,000 M cm between 540 and 556 nm

At the highest absorbance value

® -1 -1
Qdot® 585 nanocrystals 400,000 M cm between 567 & 575 nm

At the highest absorbance value

® -1 -1
Qdot® 605 nanocrystals 650,000 M cm between 596 & 604 nm

At the highest absorbance value

® -1 -1
Qdot® 625 nanocrystals 500,000 M cm between 605 & 612 nm

Qdot® 655 nanocrystals 800,000 M" cm” 638 nm exactly
Qdot® 705 nanocrystals 1,700,000 M cm™’ 550 nm exactly
Qdot® 800 nanocrystals 1,700,000 M cm! 550 nm exactly
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Product List current prices may be obtained from our website or from our Customer Service Department.

Cat. no. Product Name Unit Size
Q22041MP  Qdot® 525 Antibody CoNJUGAtION Kit .. ...ttt ettt et e e ettt e et ettt 1 kit
Q22031MP  Qdot® 565 Antibody Conjugation Kit .. ...... ... e 1 kit
Q22011TMP  Qdot® 585 Antibody ConjUation Kit .. .... ...ttt ettt e e e e et 1 kit
Q2200TMP  Qdot® 605 Antibody CONJUGAtION Kit .. ...ttt ettt ettt et et e et e ettt e 1 kit
A10197 Qdot® 625 Antibody Conjugation Kit. ....... ... e 1 kit
Q22021MP  Qdot® 655 Antibody ConJUAtioN Kit ... ... ... oun ittt e e e et 1 kit
Q22061MP  Qdot® 705 Antibody CoNJUGAtION Kit .. ...ttt ettt et e ettt et ettt e ettt 1 kit
Q22071MP  Qdot® 800 Antibody Conjugation Kit .. ...... ... oo e 1 kit

Contact Information

Molecular Probes, Inc.
29851 Willow Creek Road
Eugene, OR 97402
Phone: (541) 465-8300
Fax: (541) 335-0504

Customer Service:

6:00 am to 4:30 pm (Pacific Time)
Phone: (541) 335-0338

Fax: (541) 335-0305
probesorder@invitrogen.com

Toll-Free Ordering for USA:
Order Phone: (800) 438-2209
Order Fax: (800) 438-0228

Technical Service:

8:00 am to 4:00 pm (Pacific Time)
Phone: (541) 335-0353

Toll-Free (800) 438-2209

Fax: (541) 335-0238
probestech@invitrogen.com

Invitrogen European Headquarters

Invitrogen, Ltd.

3 Fountain Drive

Inchinnan Business Park

Paisley PA4 9RF, UK

Phone: +44 (0) 141 814 6100
Fax: +44 (0) 141 814 6260
Email: euroinfo@invitrogen.com

Technical Services: eurotech@invitrogen.com

Further information on Molecular Probes products, including product bibliographies, is available from your local distributor or directly
from Molecular Probes. Customers in Europe, Africa and the Middle East should contact our office in Paisley, United Kingdom. All others
should contact our Technical Service Department in Eugene, Oregon.

Molecular Probes products are high-quality reagents and materials intended for research purposes only. These products must be used
by, or directly under the supervision of, a technically qualified individual experienced in handling potentially hazardous chemicals. Please
read the Material Safety Data Sheet provided for each product; other regulatory considerations may apply.

Limited Use Label License No. 223: Labeling and Detection Technology

The purchase of this product conveys to the buyer the non-transferable right to use the purchased amount of the product and compo-
nents of the product in research conducted by the buyer (whether the buyer is an academic or for-profit entity). The buyer cannot sell or
otherwise transfer (a) this product (b) its components or (c) materials made using this product or its components to a third party or oth-
erwise use this product or its components or materials made using this product or its components for Commercial Purposes. The buyer
may transfer information or materials made through the use of this product to a scientific collaborator, provided that such transfer is not
for any Commercial Purpose, and that such collaborator agrees in writing (a) to not transfer such materials to any third party, and (b) to
use such transferred materials and/or information solely for research and not for Commercial Purposes. Commercial Purposes means any
activity by a party for consideration and may include, but is not limited to: (1) use of the product or its components in manufacturing; (2)
use of the product or its components to provide a service, information, or data; (3) use of the product or its components for therapeutic,
diagnostic or prophylactic purposes; or (4) resale of the product or its components, whether or not such product or its components are
resold for use in research. Invitrogen Corporation will not assert a claim against the buyer of infringement of the above patents based
upon the manufacture, use or sale of a therapeutic, clinical diagnostic, vaccine or prophylactic product developed in research by the
buyer in which this product or its components was employed, provided that neither this product nor any of its components was used

in the manufacture of such product. If the purchaser is not willing to accept the limitations of this limited use statement, Invitrogen is
willing to accept return of the product with a full refund. For information on purchasing a license to this product for purposes other than
research, contact Molecular Probes, Inc., Business Development, 29851 Willow Creek Road, Eugene, OR 97402, Tel: (541) 465-8300. Fax:
(541) 335-0354.

Several Molecular Probes products and product applications are covered by U.S. and foreign patents and patents pending. All names con-
taining the designation ® are registered with the U.S. Patent and Trademark Office.

Copyright 2008, Molecular Probes, Inc. All rights reserved. This information is subject to change without notice.
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