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1 PRODUCT DESCRIPTION
1.1 Intended Use

This product is intended for activation
and expansion of human Treg cells iso-
lated with the Dynal CD4*CD25* Treg
Kit (Cat. no. 113.23D). The expanded
Treg cells retain their regulatory capa-

city (1-3).

1.2 Principle of expansion

Dynabeads Human Treg Expander of-
fers a simple method for expansion of
Treg cells that does not require anti-
gen-presenting cells or antigen. Just
add Dynabeads Human Treg Expander
and recombinant IL-2 (rIL-2) to the
Treg culture to expand the Treg cells.
Cell cultures showing signs of exhaus-
tion can be re-stimulated by adding
fresh beads and rIL-2.

Ready-to-use Dynabeads Human Treg
Expander offer the first artificial anti-
gen-presenting cells to provide simul-
taneous signals to TCR/CD3 and CD28
for full activation and expansion of hu-
man Treg cells.

1.3 Description of Materials

Dynabeads Human Treg Expander are
uniform 4.5 pm, superparamagnetic
polystyrene beads coated with an opti-
mized mixture of monoclonal antibodi-
es against the CD3 and CD28 cell sur-
face molecules of human T cells.

The CD3 antibody coated on Dynabeads
Human Treg Expander is specific for
the epsilon chain of human CD3, a sub-

unit of the TCR complex. The CD28
antibody is specific for the human
CD28 co-stimulatory molecule, which is
the receptor for CD80 (B7-1) and CD86
(B7-2). Both antibodies are coupled to
the same bead, mimicking in vivo sti-
mulation by antigen presenting cells.

Materials Supplied

e 2 ml Dynabeads Human Treg Ex-
pander

e 2 x 107 beads/ml in phosphate buffe-
red saline (PBS), pH 7.4, w/ 0.1%
human serum albumin (HSA).

Additional materials required

Materials that are not included, but are

needed to perform the entire protocol:

e Magnet: Any Dynal MPC™

o Buffer 1: PBS w/ 0.1% BSA, pH 7.4

Culture Medium: X-vivo (or equiva-

lent) with 2mM L-glutamine, 5% hu-

man AB serum, 100 U/ml peni-

cillin/streptomycin (or equivalent)

¢ Round bottom tissue culture plates or
tissue culture flasks of suitable size

¢ Humidified CO, incubator

e Dynal CD4*CD25" Treg Kit (Cat. no.
113.23D)

o rIL-2

2. PROTOCOLS
2.1 Technical Advice

It is generally recommended to use a
bead-to-cell ratio of 4:1 and the cell
concentrations given in Table 1. Other
bead-to-cell ratios and cell concentrati-
ons can be used following optimization
for your particular application.

At least 95% pure Treg cells will give
the most optimal expansion results.
Low purity will allow CD8* and
CD4*CD25™ T cells to grow and reduces
the number of Treg cells in relative
terms.

If the purity is lower than recommen-
ded above, the expansion results might
be sub-optimal. To improve the expan-
sion results, the amount of IL-2 can be
increased up to 1000 U/ml rIL-2.

2.2 Dynabeads Washing
Procedure

Dynabeads should be washed before
use with the aid of a magnet.

1. Resuspend the Dynabeads in the vial.

2. Transfer the desired volume of
Dynabeads to a tube.

3. Add the same volume of Buffer 1 as
the initial volume of Dynabeads, or
at least 1 ml, and mix.

4. Place the tube in a magnet for 1-2
minutes until the Dynabeads are se-
parated; discard the supernatant.
Remove the tube from the magnet.

5. Resuspend the washed Dynabeads
in the same volume of Buffer 1 as
the initial volume of Dynabeads.

Table 1

Volume/Number | 1 x 10° 1x108

of Treg Cells Treg Cells Treg Cells

Type of Culture | Per well in 96-well | Per well in 24-well

tissue culture plate | tissue culture plate

Dynabeads Treg |20 pl 200 pl

Expander

rIL-2 500 U/ml rIL-2 500 U/ml rIL-2
Seeding Volume | 100 pl 1ml

(medium)

2.3 Isolation of Human Treg Cells
For isolation of human Treg cells it

is recommended to use the Dynal
CD4*CD25" Treg Kit (Cat no. 113.23D).

2.4 Expansion of Human Treg Cells
Day 0:

Start with 1 x 10° Treg cells in 100
Culture Medium in a round bottom 96
well tissue culture plate.

Add 20 pl Dynabeads Human Treg Ex-
pander.

Add 500 U/ml rIL-2.

Day 1:

Add 100 pl Culture Medium containing
500 U/ml rIL-2.

Day 3:
Resuspend and split the culture in half

and add 100 pl Culture Medium contai-
ning 500 U/ml rIL-2 per well.

Day 5-7:

Split the culture when needed. Exa-
mine cultures daily, noting cell size and
shape. Cell shrinking and reduced pro-
liferation rate is typically observed in
exhausted cell cultures. Count the cells
at least twice weekly after thorough re-
suspension.

When the cell density exceeds 2 x 106
cells/ml or when the medium becomes
yellow, split cultures to a density of 0.5
- 1.0 x 10 cells/ml in Culture Medium
containing 500 U/ml rIL-2.

Grow the cells until the well is half-full
(~500,000 cells) and transfer the cells
from a 96 well to a 24 well plate.

Day 8:

Remove the Dynabeads by resuspen-
ding the cells and transferring the cells

to a suitable tube. Place the tube in a
magnet for 1-2 minutes until the
Dynabeads are separated. Centrifuge
the supernatant and resuspend the cell
pellet in fresh Culture Medium contai-
ning 100 U/ml rIL-2.

Split the cultures when needed and rest
the cells until Day 21-24 in culture me-
dium with 100 U/ml rIL-2.

Incubate in a humidified CO, incubator
at 37°C.

2.5 Re-stimulation of Human Treg
Cells

The cells can be re-stimulated 15-18
days after the first stimulation, or when
cell shrinking and reduced rate of proli-
feration is observed. Guidelines for re-
stimulation are provided in Table 2.

Before re-stimulation:

1. Count the cells and split the cultures
to a density of 1 x 108 cells/ml in
Culture Medium.

2. Use the volumes given in Table 2
and follow the protocol below.

Day O:

Start with 1 x 10® Treg cells in 1 ml

Culture Medium in a 24 well tissue cul-

ture plate.

Add 50 pl Dynabeads Treg Expander.

Add 100 U/ml rIL-2.

Day 1:

Add 100 pl Culture Medium containing
100 U/ml rIL-2 per well.

Day 2 or 3:

Resuspend and split the culture in half
and add 100 pl Culture Medium contai-
ning 100 U/ml rIL-2 per well.

Day 5-7:

Split the culture when needed. Exa-
mine cultures daily, noting cell size and
shape. Cell shrinking and reduced pro-
liferation rate is typically observed in
exhausted cell cultures. Count the cells
at least twice weekly after thorough re-
suspension.

When the cell density exceeds 2 x 10°
cells/ml or when the medium becomes
yellow, split cultures to a density of 0.5
- 1.0 x 10° cells/ml in Culture Medium
containing 100 U/ml rIL-2.

Day 8:

Remove the Dynabeads by resuspen-
ding the cells and transferring the cells
to a suitable tube. Place the tube in a
magnet for 1-2 minutes until the
Dynabeads are separated. Centrifuge
the supernatant and resuspend the cell
pellet in fresh Culture Medium contai-
ning 100 U/ml rIL-2.

Split the cultures when needed and rest
the cells until Day 21-24 in culture me-
dium with 100 U/ml rIL-2.



Table 2

Volume/Number |1 x 10° 1x 106
of Treg Cells Treg Cells Treg Cells
Type of Culture | Per well in 96-well | Per well in 24-well

tissue culture plate | tissue culture plate

Dynabeads Treg |5 pl 50l
Expander

-2 100 U/ml rIL-2 100 U/ml rIL-2
Seeding Volume | 100 pl 1ml
(medium)

2.6 Mixed Lymphocyte Reaction
(MLR) Assay for Identification
of Suppressive Capacity of
Expanded Treg Cells

Isolate dendritic cells and culture with
TNF-a and LPS for 2 days and irradiate
before use as stimulators in MLR.

Establish co-cultures of 5 x 10* respon-
der CD4*CD25" T cells and 1 x 10% irra-
diated allogenic dendritic cells as sti-
mulators in 96-well U-bottom plates.
Add freshly purified or in vitro expan-
ded CD4*CD25* Treg cells in ratios of
1:1, 1:4, 1:8, 1:16 and 1:32 (CD25%:
CD25" ratio). Pulse the wells on day 6
with 3H-thymidine, and culture for an
additional 18 hours before harvest.

3. GENERAL INFORMATION

Invitrogen Dynal AS complies with the
Quality  System  Standards ISO
9001:2000 and ISO 13485:2003.

Storage/Stability
This product is stable until the expiry
date stated on the label when stored
unopened at 2-8°C.

Store opened vials at 2-8°C and avoid
bacterial contamination

Keep Dynabeads in liquid suspension
during storage and all handling steps,
as drying will result in reduced perfor-
mance. Resuspend well before use.

Technical Support

Please contact Invitrogen Dynal AS for
further technical support (see contact
details).

Warnings and Limitations

This product is for research use only.
Not intended for any animal or human
therapeutic or diagnostic use unless
otherwise stated.

Follow appropriate laboratory guide-
lines.

This product contains 0.02% sodium
azide as a preservative, which is cytoto-
xic. Avoid pipetting by mouth!
Sodium azide may react with lead and
copper plumbing to form highly explo-
sive metal azides. When disposing
through plumbing drains, flush with lar-
ge volumes of water to prevent azide
build up.

Certificate of Analysis (CoA) is available
upon request.

Material Safety Data Sheet (MSDS) is
available at
http://www.invitrogen.com.

Patents and Trademarks

Dynal®, Dynabeads® and Dynal MPC™
are either registered trademarks or tra-
demarks of Invitrogen Dynal AS, Oslo,
Norway. Any registration or trademark
symbols used herein denote the regi-
stration status of trademarks in the
United States. Trademarks may or may
not be registered in other countries.

Intellectual Property Disclaimer

Invitrogen Dynal will not be responsible
for violations or patent infringements
that may occur with the use of our pro-
ducts.

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 re-
search conducted by the buyer (whe-
ther 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 otherwise use this pro-
duct or its components or materials
made using this product or its compo-
nents for Commercial Purposes. The
buyer may transfer information or ma-
terials made through the use of this
product to a scientific collaborator, pro-
vided that such transfer is not for any
Commercial Purpose, and that such col-
laborator agrees in writing (a) not to
transfer such materials to any third par-
ty, and (b) to use such transferred ma-
terials and/or information solely for re-
search and not for Commercial Pur-
poses. 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 compo-
nents 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 the-
rapeutic, 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 Cor-
poration 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 manufacture, use or
sale of a therapeutic, clinical diagnos-
tic, vaccine or prophylactic product de-

veloped 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.

Limited Label License No: 305 T-cell ex-
pansion technology: The use of this
product for ex vivo activation or expan-
sion 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 modi-
fied through gene transfer to specifical-
ly modify the T-cells to produce secre-
ted or cell-surface membrane-bound
proteins not normally expressed in sig-
nificant levels by such T-cells, unless
the proteins directly enable the selec-
tion, or directly modify or preserve the
function, of the T cells. Modifications
that are acceptable would include, for
example, introducing genes that direct
expression of cell-surface bound pro-
teins that bind the T-cell to specific tar-
get 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 ori-
ginal 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 exclu-
sive remedy under this warranty is limi-
ted 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
purchase 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 Invitrogen Dynal, nor shall it
apply to any products which have been
subjected to misuse or mishandling.
ALL OTHER WARRANTIES, EXPRES-

SED, IMPLIED OR STATUTORY, ARE
HEREBY SPECIFICALLY EXCLUDED, IN-
CLUDING BUT NOT LIMITED TO WAR-
RANTIES OF MERCHANTABILITY OR
FITNESS FOR A PARTICULAR PUR-
POSE. Invitrogen Dynal's maximum lia-
bility is limited in all events to the price
of the products sold by Invitrogen
Dynal. IN NO EVENT SHALL INVITRO-
GEN DYNAL BE LIABLE FOR ANY SPE-
CIAL, INCIDENTAL OR CONSEQUENTI-
AL 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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