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1. PRODUCT CONTENTS
Dynabeads® Mouse T-Activator CD3/CD28 
1 × 0.4 ml (Cat. no. 114.56D)
1 × 2 ml (Cat. no. 114.52D)
5 × 2 ml (Cat. no. 114.53D)
Note that Cat. no. 114.52D and 114.53D are 
formerly know as Dynabeads® Mouse CD3/
CD28 T Cell Expander.
Each product contains 4 × 107 beads/ml in 
phosphate buffered saline (PBS), pH 7.4, with 
0.1% human serum albumin (HSA).

2. PRODUCT DESCRIPTION
This product is intended for physiologi-
cal activation of mouse T cells, e.g. CD4+ T 
cells, CD8+ T cells, T regulatory cells (Treg), 
polyclonal T cells, or antigen specific T cells  
(fig. 1).

Figure 1: The product mimics in vivo T cell 
activation from antigen-presenting cells 
(above) by utilizing the two activation signals 
CD3 and CD28, bound to a three-dimensional 
bead similar in size to the antigen-presenting 
cells (below).

Downstream Applications
The activated T cells can be analyzed shortly 
after activation (for transfection/transduction 
or to study e.g. TCR signaling, proteomics or 
gene expression). T cells can be left in culture 
to differentiate into T helper cell subsets (ref 
1,2,3), T cell proliferation or expansion of poly-
clonal/Ag-specific T cells (ref 4,5).

Additional materials required
•  Buffer: Phosphate buffered saline (e.g 

Invitrogen Gibco Cat. no. 10010-023) 
with 0.1% bovine serum albumin and  
2 mM EDTA, pH 7.4 (PBS w/0.1% BSA). 

•  Magnet (DynaMag™): See www.invitrogen.
com/magnets for magnet recommenda-
tions.

•  Culture medium: Advanced RPMI Medium 
1640 (Invitrogen Gibco Cat. no. 12633-
012) with 2 mM L-Glutamin, 10% FCS/FBS 
and 100 U/ml penicillin/streptomycin can be 
used, or an equivalent culture medium. 

•  Heat inactivated Fetal Calf Serum (FCS). 
•  Recombinant mouse IL-2 (human IL-2 can 

also be used).
•  Flat bottom tissue culture plates or tissue 

culture flasks of suitable size.
•  Humidified CO2 incubator.

 Critical notes
•  Resuspend the Dynabeads in the vial care-

fully before use, i.e. vortex for >30 sec., or 
tilt and rotate for 5 minutes.

•  This product should not be used with Dynal 
MPC™-1. 

•  Never use less than the recommended vol-
ume of Dynabeads.

•  Carefully follow the recommended pipetting 
volumes.

•  Avoid air bubbles during pipetting.
•  Prior to flow cytometric analysis, Dynabeads 

and bead-bound cells should be removed. 
Upon activation and for 2-3 days thereafter,  
some cells will bind strongly to the beads. 
Resuspend the bead/cell suspension thor-
oughly by pipetting to increase cell recovery, 
separate on a magnet (after transfer to a 
suitable tube) and collect supernatant con-
taining the T cells. The bead-bound cell frac-
tion can be cultured overnight and the above 
process repeated to further increase T cell 
recovery. When using cells for proteomics or 
gene expression studies, lyse the cells prior 
to bead removal.
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1. KIT CONTENTS
Dynabeads® FlowComp™ Human CD8
Catalog no. 113.62D
Number of cells (MNC) processed: 2x109

FlowComp™ Human CD8 Antibody 1 ml
FlowComp™ Dynabeads® (10 mg/ml) 5 ml
FlowComp™ Release Buffer 2 x 20 ml

2. PRODUCT DESCRIPTION
This product is intended for positive magne-
tic isolation of CD8+ T cells from human
mononuclear cells (MNCs). The supplied
protocol describes magnetic labeling and
isolation from 5x107 MNCs. In the first step
FlowComp™ Human CD8 Antibody (mouse
IgG2a antibody against human CD8) bind to
the target cells. In the second step CD8+ T
cells that have bound the specific antibodies
are captured by the Dynabeads. In the last
step beads are removed from the cells.

Downstream Applications
Isolated cells may be used directly in any
downstream application such as flow cyto-
metry. For recommended products and pro-
tocols visit www.invitrogen.com/immunolo-
gy.

Additional requirements
• Isolation buffer:  Ca2+ and Mg2+ free

phosphate buffered saline (PBS) from
Gibco (cat.no. 14190-094) supplemented
with 0.1%  BSA and 2mM EDTA (see
Technical Support for further informati-
on). 

• Mixer allowing both tilting and rotation. 
• Magnet (Dynal MPC™): See www.invitro-

gen.com/magnets-selection for magnet
recommendations. 

• Flow cytometry antibody reagents (optio-
nal): see www.invitrogen.com/immunolo-
gy for recommended products and proto-
cols.

� Critical notes
• Use a mixer that provides tilting and rota-

tion of the tubes to ensure that Dyna-
beads do not settle at the bottom of the
tube.

• This product should not be used with
magnet MPC-1.

• Never use less than recommended volu-
me of Dynabeads. 

• Carefully follow the recommended pipet-
ting volumes and incubation times.

• Avoid air bubbles during pipetting.
• Use primary fluorescent conjugated anti-

bodies for flow cytometry. Avoid using 
secondary antibodies specific for mouse
antibodies for flow cytometry staining. 

3. PROTOCOL
Approximately 1x106 T cells are present per ml human blood, and about
30% of these T cells strongly express the CD8 antigen. This kit isolates
highly pure CD8+ T cells.
This protocol describes magnetic labeling and isolation of CD8+ T cells
from 5x107 human mononuclear cells (MNCs) using Dynabeads®

FlowComp™ Human CD8. For scale-up to larger cell numbers, adjust the
volumes accordingly. 

Preparations
• Isolate MNCs from anti-coagulated peripheral blood or leukocyte en-

riched buffy coat using standard procedure (see Technical Support for
further information).

• Prepare approximately 10 ml of isolation buffer per 5x107 cells.

Isolation procedure
• Resuspend 5x107 MNCs in 500 µl isolation buffer and add 25 µl

FlowComp™ Human CD8 Antibody. 

Mix well and incubate for 10 min at 2 – 8°C.

• Add 2 ml cold isolation buffer to wash cells, followed by centrifugation
for 8 min. at 350xg. 

• Remove and discard the supernatant.

• Add 1 ml cold isolation buffer to the cell pellet and resuspend. 

• Add 75 µl resuspended FlowComp™ Dynabeads® and mix well. 

Incubate for 15 min at 2 – 8°C under rolling and tilting.

• Place the tube in the magnet for minimum 1 min. Carefully remove
and discard the supernatant.

• Remove the tube from the magnet. Add at least 1 ml cold isolation
buffer and resuspend the bead-bound cells by gentle pipetting 5 times.

• Place the tube in the magnet for minimum 1 min. Carefully remove
and discard the supernatant.

• Remove the tube from the magnet and carefully resuspend the bead-
bound cells in 1 ml FlowComp™ Release Buffer.

Incubate for 10 min. in room temperature under rolling and tilting. 

• Mix the cells by gentle pipetting 5 times and place the tube in the mag-
net for 1 min. 

• Transfer the supernatant containing the bead-free cells to a new tube
and place the tube in the magnet for 1 min to remove all residual be-
ads.

• Transfer the supernatant containing the bead-free cells to a new tube.
Add 2 ml isolation buffer followed by centrifugation for 8 min. at
350xg. 

• Discard the supernatant and resuspend the cell pellet in preferred cell
medium. Keep the cells on 2 – 8°C until further use in downstream 
applications.

For further technical advice please visit www.invitrogen.com/cellisolation.
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•   Recommended  Flow  cytometry  anti-
body  reagents  CD3-Alexa  Fluor  488 
(Cat. No. MHCD0320), CD8-PE  (Cat. No. 
MHCD0804).

•   Recommendations  for  evaluation  of  
viability is SYTOX Red (Cat. No. S34859).
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3. PROTOCOL 
This product allows for easy physiological activation of mouse T cells, without the 
need for preparing antigen-presenting cells (APCs) or antigen.

3.1 Preparations
•  See www.invitrogen.com/cellisolation for recommended Dynabeads® products 

for positive or negative isolation of all mouse T cells, or specific T cell subsets. 
Follow the procedure described in the respective package insert.

•  Note that for isolation of Treg cells (flow sorting or magnetic bead isolation), 
it is critical to use an anti-CD25 antibody that do not block the binding of IL-2 
if cells are used for expansion. Dynabeads® FlowComp™ Mouse CD4+CD25+ 
Treg Cells (Cat. no. 114.63D) can be used.

•  Prepare cell culture medium. 

3.2 Dynabeads Washing Procedure
Dynabeads should be washed before use.
1. Resuspend the Dynabeads Mouse T-Activator CD3/CD28 in the vial.
2.  Transfer the desired volume of Dynabeads to a tube.
3.  Add an equal volume of Buffer, or at least 1 ml, and mix (vortex for 5 seconds, 

or keep on a roller for at least 5 min).
4.  Place the tube on a magnet for 1 min and discard the supernatant.
5.  Remove the tube from the magnet and resuspend the washed Dynabeads in 

the same volume of Culture Medium as the initial volume of Dynabeads taken 
from the vial (step 2).

3.3 Activation of Mouse T Cells
1.  Start with 8 × 104 purified T cells in 100-200 µl medium in a 96-well tissue 

culture plate.
2.  Add 2 µl Dynabeads Mouse T-Activator CD3/CD28 to obtain a bead-to-cell ratio 

of 1:1 (see table 1).
3.  Incubate in a humidified CO2 incubator at 37°C, according to your specific 

experimental requirements.
4.  Harvest the activated T cells and use directly for further analysis.
5.  For flow cytometry applications, remove the beads prior to staining. Place the 

tube on a magnet for 1-2 minutes to separate the beads from the solution.  
Transfer the supernatant  containing the cells to a new tube.

3.4 Expansion of Mouse T Cells
1.  Start with 1-1.5 × 106 purified T cells/ml in culture medium in a suitable tissue 

culture plate or tissue culture flask.
2.  Add Dynabeads Mouse T-Activator CD3/CD28 at a bead-to-cell ratio of 1:1 

(see table 1).
3.  Add 30 U/ml rIL-2. 
4.  Incubate in a humidified CO2 incubator at 37°C, according to your specific 

experimental requirements.
5.  Examine cultures daily, noting cell size and shape. Cell shrinking and reduced 

proliferation rate is typically observed in exhausted cell cultures. 
6.  Count the cells at least twice weekly after thorough re-suspension. 
7.  When the cell density exceeds 2.5 × 106 cells/ml or when the medium turns 

yellow, split cultures back to a density of 0.5-1 × 106 cells/ml in culture medi-
um containing 30 U/ml rIL-2.

3.5 Re-Stimulation
Cell cultures showing signs of exhaustion (typically at day 7-10 of expansion) 
can be re-stimulated several times by adding fresh Dynabeads Mouse T-Activator 
CD3/CD28 and rIL-2. The CD8+ T cells remain cytotoxic after repeated re-stim-
ulations. 
Re-stimulation is typically necessary when cell shrinking and a reduced rate of 
proliferation is observed. Guidelines for re-stimulation are provided in Table 2, 
although we recommend optimization for your particular application. Do not use 
an excess volume of Dynabeads Mouse T-Activator CD3/CD28, as excess Dyna-
beads per cell may inhibit expansion. 
Prior to re-stimulation, remove the used Dynabeads by transferring the cells to a 
suitable tube. Place the tube on a magnet for 1-2 minutes until the Dynabeads 
have moved to the side of the tube. Transfer the supernatant containing the cells 
to a new tube. Continue as described below.

Dynabeads® Mouse T-Activator CD3/CD28
– for physiological activation of mouse T cells
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Warnings & Limitations
This product is for research use only. Not 
intended for any animal or human therapeutic 
or diagnostic use unless otherwise stated. Fol-
low appropriate laboratory guidelines. Certifi-
cate of Analysis/Compliance is available upon 
request. Material Safety Data Sheet (MSDS) is 
available at http://www.invitrogen.com.

Patents and Trademarks
Dynal, Dynabeads, FlowComp, Dynal MPC and 
DynaMag are either registered trademarks or 
trademarks of Invitrogen Dynal AS, Oslo, Nor-
way. Any registration or trademark symbols 
used herein denote the registration status of 
trademarks in the United States. Trademarks 
may or may not be registered in other coun-
tries.

Intellectual Property Disclaimer
Invitrogen Dynal will not be responsible for 
violations or patent infringements that may 
occur with the use of our products. 

Limited Use Label License
No. 5: Invitrogen Technology – The purchase 
of this product conveys to the buyer the non-
transferable right to use the purchased amount 
of the product and components 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) materi-
als made using this product or its components 
to a third party or otherwise use this product 
or its components or materials made using this 
product or its components for Commercial Pur-
poses. 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) not to transfer such materials to any third 
party, and (b) to use such transferred materi-
als and/or information solely for research and 
not for Commercial Purposes. Commercial Pur-
poses means any activity by a party for con-
sideration 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 compo-
nents for therapeutic, diagnostic or prophylac-
tic 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 patents 
owned or controlled by Invitrogen Corporation 
which cover this product based upon the man-
ufacture, 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 will-
ing to accept the limitations of this limited 
use statement, Invitrogen is willing to accept 
return of the product with a full refund. 
No. 305: Invitrogen T Cell Expansion Tech-
nology – The use of this product for ex vivo 
activation or expansion of human T-cells is 
covered under various patents owned and 
licensed from the U.S. Navy, the University of 
Michigan and the Dana Farber Cancer Institute 
and is sold for research use only. This product 
is not to be used for activation or expansion of 
T cells modified through gene transfer to spe-
cifically modify the T cells to produce secreted 
or cell-surface membrane-bound proteins not 
normally expressed in significant levels by such 
T cells, unless the proteins directly enable the 
selection, or directly modify or preserve the 

function, of the T cells. Modifications that are 
acceptable would include, for example, intro-
ducing genes that direct expression of cell-
surface bound proteins that bind the T cell to 
specific target cells. 
For information on purchasing a license to 
this product for purposes other than research, 
contact: 
Licensing Department, 
Invitrogen Corporation,
1600 Faraday Avenue, Carlsbad,
California 92008.
Phone (760) 603-7200.
Fax (760) 602-6500.
Email: outlicensing@invitrogen.com

Warranty
The products are warranted to the original 
purchaser only to conform to the quantity and 
contents stated on the vial and outer labels for 
the duration of the stated shelf life. Invitrogen 
Dynal’s obligation and the purchaser’s exclusive 
remedy under this warranty is limited either to 
replacement, at Invitrogen Dynal’s expense, 
of any products which shall be defective in 
manufacture, and which shall be returned to 
Invitrogen Dynal, transportation prepaid, or at 
Invitrogen Dynal’s option, refund of the pur-
chase price. Claims for merchandise damaged 
in transit must be submitted to the carrier. 
This warranty shall not apply to any products 
which shall have been altered outside Invitro-
gen Dynal, nor shall it apply to any products 
which have been subjected to misuse or mis-
handling.
ALL OTHER WARRANTIES, EXPRESSED, 
IMPLIED OR STATUTORY, ARE HEREBY SPE-
CIFICALLY EXCLUDED, INCLUDING BUT NOT 
LIMITED TO WARRANTIES OF MERCHANT-
ABILITY OR FITNESS FOR A PARTICULAR 
PURPOSE. Invitrogen Dynal’s maximum liabil-
ity is limited in all events to the price of the 
products sold by Invitrogen Dynal. IN NO 
EVENT SHALL INVITROGEN DYNAL BE LIABLE 
FOR ANY SPECIAL, INCIDENTAL OR CONSE-
QUENTIAL DAMAGES. Some states do not 
allow limits on warranties, or on remedies for 
breach in certain transactions. In such states, 
the limits set forth above may not apply. 
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1.  Count the cells and resuspend to a density of 1 × 106 cells/ml in culture 
medium with 30 U/ml rIL-2 in a suitable culture plate or tissue culture flask.

2.  Add Dynabeads Mouse T-Activator CD3/CD28 at a bead-to-cell ratio of 1:1. 
3.  Add 30 U/ml rIL-2. 
4.  Incubate in a humidified CO2 incubator at 37°C for the length of your specific 

experiment.
5.  Examine cultures daily, noting cell size and shape. Cell shrinking and reduced 

proliferation rate is typically observed in exhausted cell cultures.
6.  Count the cells at least twice weekly after thorough re-suspension.
7.  When the cell density exceeds 2.5 × 106 cells/ml or when the medium turns 

yellow, split cultures back to a density of 0.5-1 × 106 cells/ml in culture medi-
um with 30 U/ml rIL-2.

3.6 Expansion of Mouse Regulatory T Cells
1.  Start with 1-1.5 × 106 cells/ml culture medium in a suitable tissue culture plate 

(105 total cells per well in a 96-well plate, 1-1.5 × 106 total cells per well in a 
24 well plate).

2.  Add Dynabeads Mouse T-Activator CD3/CD28 at a bead-to-cell ratio of 2:1. 
3.  Add 2,000 U/ml rIL-2.
4.  Incubate in a humidified CO2 incubator at 37°C for the length of your specific 

experiment.
5.  Examine cultures daily, noting cell size and shape. Cell shrinking and reduced 

proliferation rate is typically observed in exhausted cell cultures.
6.  Count the cells at least twice weekly after thorough re-suspension.
7.  When the cell density exceeds 2.5 × 106 cells/ml or when the medium turns 

yellow, split cultures back to a density of 0.5-1 × 106 cells/ml in culture medi-
um containing 2,000 U/ml rIL-2.

Treg cells retain FoxP3 expression after 2 weeks expansion.

Table 1: Volume recommendations for bead-to-cell ratio = 1:1
8 × 104 T cells 1 × 106 T cells 35 × 106 T cells*

Type of culture  
plate/flask

Per well in  
96-well plate

Per well in  
24-well plate

175 cm2 tissue 
 culture flask

Dynabeads® Mouse 
T-Activator CD3/CD28 2 µl 25 µl 875 µl

rIL-2 30 U/ml 30 U/ml 30 U/ml

Seeding volume 
(medium) 100-200 µl 1-2 ml 35-70 ml

* Average number of T cells obtained from one mouse spleen.

Table 2: Re-stimulation guidelines for anti-CD3/CD28–expanded cultures
Cell type First re-stimulation** Subsequent re-stimulations**

CD4+ (polyclonal) 8-10 days 8-11 day intervals

CD8+ (polyclonal) 7-9 days 7-10 day intervals

T cells 7-9 days 10-12 day intervals

** Establish optimal times for your particular cells. Please note that these are only generic guide-
lines.

Invitrogen Dynal is a part of the Invitrogen 
Group.

Contact details for your local Invitrogen sales 
office/technical support can be found at  
http://www.invitrogen.com/contact

© Copyright 2009 Invitrogen Dynal AS, Oslo, Norway.

All rights reserved.

SPEC-06299

4. GENERAL INFORMATION 
Manufactured by Invitrogen Dynal AS. Invit-
rogen Dynal AS complies with the Quality 
System Standards ISO 9001:2000 and ISO 
13485:2003.
The latest revision of the package insert/
instruction for use is available at www.invit-
rogen.com. 
For further technical information, please visit 
our website at www.invitrogen.com, or con-
tact Invitrogen Dynal (see www.invitrogen.
com/contact for contact details).

Description of Materials
Dynabeads® Mouse T-Activator CD3/CD28 are 
uniform 4.5 μm, superparamagnetic polymer 
beads coated with an optimized mixture of 
monoclonal antibodies against the CD3 and 
CD28 cell surface molecules of mouse T cells. 
The CD3 antibody is specific for the epsilon 
chain of mouse CD3, which is considered to 
be a subunit of the TCR complex. The CD28 
antibody is specific for the mouse CD28 co-
stimulatory molecule, which is the receptor for 

CD80 (B7-1) and CD86 (B7-2). Both antibod-
ies are hamster anti-mouse IgGs coupled to 
the same bead, mimicking in vivo stimulation 
by APCs. Both the bead size and the cova-
lent antibody coupling technology are critical 
parameters to allow the simultaneous presen-
tation of optimal  stimulatory signals to the T 
cells in culture, thus allowing their full activa-
tion and expansion.

Related Dynabeads products
A comprehensive range of Dynabeads for isola-
tion of T cells and T cell subsets are available. 
Please visit www.invitrogen.com/cellisolation.

Storage and Stability
Store opened vials at 2-8°C and keep ster-
ile. Do not freeze the product. Keep Dyna-
beads in liquid suspension during storage 
and all handling steps, as  drying will result 
in reduced performance. Resuspend the beads 
well before use. This product is stable until 
the expiration date stated on the label when 
stored unopened at 2-8°C.

114.52D_53D_56D.indd   2 09-01-30   06.26.06


