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1. Description

Components 2.5 mg CMV IE-1 - Recombinant Protein,
human:
full-length protein (Swiss-Prot Acc. no.
P13202).

Capacity 1 mL for loading of up to 10° DCs.

Product format The recombinant protein is supplied in a

solution of 1x phosphate-buffered saline (PBS).

Purity >95% as determined by SDS-PAGE analysis.
Low endotoxin.

Transport At -70°C.

Storage CMV IE-1 - Recombinant Protein should be

stored at -70 °C. The expiration date isindicated
on the vial label. Aliquots should be stored at
-70 °C. Avoid repeated freeze-thaw cycles.

1.1 Background information

Human cytomegalovirus (CMV) is a member of the herpes virus
group belonging to the subfamily of beta-herpes viruses. Between
50-85% of human adults are infected with CMV. Once infected,
the virus persists in the organism. The infection is asymptomatic
in healthy individuals, but in immunocompromised patients CMV
can cause severe diseases.

CMYV IE-1 (immediate early protein 1), also known as UL123, is
a non-structural protein, which is one of the first CMV antigens
expressed in an infected cell, and predominantly induces a CD8"
T cell response. IE-1-specific T cells occur in infected individuals
at frequencies comparable to those of pp65-specific CD8" T cells."
Both CMV antigens, IE-1 and pp65, are considered to be dominant
T cell targets.

CMV IE-1 - Recombinant Protein is specially developed for

CMV IE-1
— Recombinant Protein
human
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efficient loading of monocyte derived dendritic cells (MoDCs)
for subsequent restimulation of IE-1-specific CD4" and CD8"
T cells. The effector cytokines produced after stimulation allow
identification and analysis of IE-1-specific T cells.

1.2 Applications

® Restimulation of IE-1-specific T cells using MoDCs pulsed
with recombinant IE-1 protein.

2. Recommendations for in vitro restimulation of
IE-1-specific T cells

2.1 Sample preparation

For induction of cytokine secretion, presentation of the
recombinant protein via professional antigen-presenting cells
(APCs), e.g. monocyte derived dendritic cells (MoDCs), is necessary.
Addition of the recombinant protein directly to peripheral blood
mononuclear cell (PBMC) samples is not recommended. For
pulsing, the use of immature MoDCs prepared using the Mo-DC
Generation Toolbox I or II is recommended. Alternatively, APCs
can be generated in vitro from human monocytes accordingly to
Dauer, M. et al. 2

2.2 Reagent requirements

® Culture media, for example, RPMI 1640 (# 130-091-440)
containing 5% human serum, e.g, autologous or AB serum,
and X-VIVO 15° (Cambrex).

A Note: Do not use bovine serum albumin (BSA) or fetal bovine serum (FBS)
because of non-specific stimulation.

® Mo-DC Generation Toolbox I (# 130-093-568) or Mo-DC
Generation Toolbox II (# 130-095-044) including separation
reagents, media, and cytokines for generation of MoDCs.

® (Optional) Reagents for the isolation of monocytes, for
example, CD14 MicroBeads (# 130-050-201) or the Monocyte
Isolation Kit IT (# 130-091-153).

® (Optional) Cytokines for MoDC generation, for example,
Human GM-CSF (# 130-093-866), Human IL-4
(# 130-093-921), or Human TNF-a (# 130-094-024).

® (Optional) Antibodies for flow cytometric analysis, e.g.,
CD4-FITC (#130-080-501), CDS8-FITC (# 130-080-601),
CD154-APC (#130-092-290), or Anti-IFN-y-PE
(# 130-091-653). For more information about antibodies refer to
www.miltenyibiotec.com

® (Optional) Cytokine Secretion Assay Kit. For additional
reagent and instrument requirements refer to the data sheet of
the respective Cytokine Secretion Assay Kit.

® (Optional) T cells for restimulation can be isolated using, e.g.,
the Pan T Cell Isolation Kit IT (# 130-091-156).

® (Optional) Inside Stain Kit (# 130-090-477).

Miltenyi Biotec GmbH

Friedrich-Ebert-StraBe 68, 51429 Bergisch Gladbach, Germany
Phone +49 2204 8306-0, Fax +49 2204 85197
macs@miltenyibiotec.de

www.miltenyibiotec.com

Miltenyi Biotec Inc.

2303 Lindbergh Street, Auburn, CA 95602, USA

Phone 800 FOR MACS, +1 530 888 8871, Fax +1 530 888 8925
macs@miltenyibiotec.com

page 1/3



10'268-200-0¥ L

2.3 In vitro restimulation of IE-1-specific T cells

Protocol overview

1) Isolation of monocytes
2) Generation of immature MoDCs

3) Pulsing of immature MoDCs with CMV IE-1 Recombinant Protein
and maturation

4) Restimulation of T cells

5) Analysis of T cells, e.g., by intracellular cytokine staining

A Always include unpulsed MoDCs as a negative control in the
experiment.

2.3.1 Pulsing of MoDCs with CMV IE-1 - Recombinant Protein and
maturation

1. Resuspend up to 3x10° immature MoDCs in 1 mL X-VIVO 15
cell culture medium.

2. Add 10 pL of CMV IE-1 Recominant Protein (25 pg).
3. Add,e.g., 1000 IU TNF-a for DC maturation.

4. Mix carefully and incubate cells for 24 hours at 37 °C and 5%
CO.,.

2.3.2 Restimulation of T cells
1. Harvest pulsed and maturated MoDCs.

2. Wash and resuspend to a final concentration of 10 cells/mL in
RPMI 1640 medium supplemented with L-Glutamine and 5%
human AB serum.

3. For restimulation mix one MoDC per 3-10 T cells, e.g., 3x10°
MoDCs (30 pL) for restimulation of 7x10° T cells (70 pL).

4. Incubate cells for 2 hours.
5. Add brefeldin A and further cultivate for 4 hours.
6. Harvest and wash cells.

7. Proceed to intracellular cytokine staining (refer to 2.3.3).
Alternatively proceed with MACS® Cytokine Secretion Assay,
for a detailed protocol refer to the respective data sheet.
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2.3.3 Protocol for intracellular staining in suspension

1.  Wash cells by adding 1-2 mL of buffer per 107 cells and
centrifuge at 300xg for 10 minutes. Aspirate supernatant
completely.

2. (Optional) Counterstain for cell surface antigens that
are sensitive to fixation, according to the manufacturer’s
recommendations. Then wash cells by adding 1-2 mL of buffer
per 107 cells and centrifuge at 300xg for 10 minutes. Aspirate
supernatant completely.

3. Resuspend 10 cells in 500 pL of buffer.

4. Add500 pL of Inside Fix. Mix well and incubate for 20 minutes
at room temperature.

5. Centrifuge at 300xg for 5minutes. Aspirate supernatant
carefully.

6. Wash cells by adding 1 mL of buffer and centrifuge at 300xg
for 5 minutes. Aspirate supernatant carefully.
A Note: Fixed cells may be stored at 4-8 °C for up to 1 week.

7. (Optional) Counterstain for cell surface antigens that are
sensitive to permeabilization according to manufacturer’s
recommendations. Then wash cells by adding 1-2 mL of buffer
per 107 cells and centrifuge at 300xg for 10 minutes. Aspirate
supernatant completely

8. Wash cells by adding 1 mL of Inside Perm and centrifuge at
300xg for 5 minutes. Aspirate supernatant carefully.

9. Resuspend cells in 90 uL of Inside Perm. Add antibodies
for intracellular cytokine staining, e.g., 10 uL of Anti-IFN-y
antibodies.

10. (Optional) Add additional staining antibodies to the solution,
e.g., CD137 or CD154.

11. Mix well and incubate for 10 minutes in the dark at room
temperature.

12. Wash cells by adding 1 mL of Inside Perm and centrifuge at
300xg for 5 minutes. Aspirate supernatant carefully.

13. Resuspend cell pellet in a suitable amount of buffer for analysis
by flow cytometry. Store cells at 4-8 °C in the dark until
analysis. Mix well before flow cytometric data acquisition.

A Note: Samples may be stored at 4-8 °C in the dark for up to 24 hours.
A Note: Do not use propidium iodide (PI) or 7-AAD staining.

Unless otherwise specifically indicated, Miltenyi Biotec
products and services are for research use only and not for
diagnostic or therapeutic use.
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3. Example: Detection of IE-1-specific T cells by
intracellular cytokine staining

10° human T cells from a CMV' donor were restimulated
for 6 hours using unloaded in vitro generated DCs or in vitro
generated DCs loaded with CMV IE-1 - Recombinant
Protein. After 2 hours of restimulation 1 pg/mL of brefeldin A
was added. Cells were harvested, fixed, permeabilized, and
IE-1-specific cells were intracellularly stained with Anti-IFN-y-PE
(#130-091-653). T cells were counterstained for CD4 and CDS8
expression. [IFN-y production of lymphocytes is shown.

Cells were analyzed by flow cytometry using the MACSQuant®
Analyzer. A lymphocyte gate based on forward and side scatter
properties was activated. Cell debris was excluded from the
analysis.

Stimulated sample Unstimulated control

CDA4-FITC
CDA4-FITC

T T ——rr——rr

Anti-IFN-y-PE Anti-IFN-y-PE

CD8-FITC
CD8-FITC

T T T

Anti-IFN-y-PE Anti-IFN-y-PE
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5. Appendix: Flask and dish sizes for in vitro T cell
stimulation

For in vitro T cell stimulation (refer to 2.3) the cells should be
resuspended in culture medium, containing 5% of human serum,
at a dilution of 107 cells/mL. The cells should be plated at a density
of 5x10° cells/cm®. Both the dilution and the cell density are
important to assure optimum stimulation.

The following table lists culture plate, dish and flask sizes suitable
for different cell numbers. It also indicates the appropriate amount
of medium to add.

Total cell Medium Culture plate  Well diameter
number volume to add
0.15x107 0.15 mL 96 well 0.64 cm
0.50x107 0.50 mL 48 well 1.13 cm
1.00x10” 1.00 mL 24 well 1.60 cm
2.00x10” 2.00 mL 12 well 2.26 cm
5.00x10’ 5.00 mL 6 well 3.50 cm
Total cell Medium Culture dish Dish diameter
number volume to add

4.5%x10” 4.5 mL small 3.5cm
10.0x107 10.0 mL medium 6cm
25.0x107 25.0 mL large 10 cm
50.0x10’ 50.0 mL extra large 15 cm
Total cell Medium Culture flask  Growth area
number volume to add

12x107 12mL 50 mL 25 cm?
40x107 40 mL 250 mL 75 cm?
80x107 80 mL 720 mL 162 cm?
120%x107 120 mL 900 mL 225 cm?

All protocols and data sheets are available at www.miltenyibiotec.com.

Warranty

Theproductssoldhereunderarewarrantedonlytobefreefrom defectsinworkmanship
and material at the time of delivery to the customer. Miltenyi Biotec GmbH
makes no warranty or representation, either expressed or implied, with respect to
the fitness of a product for a particular purpose. There are no warranties, expressed
or implied, which extend beyond the technical specifications of the products.
Miltenyi Biotec GmbH’s liability is limited to either replacement of the products or
refund of the purchase price. Miltenyi Biotec GmbH is not liable for any property
damage, personal injury or economic loss caused by the product.

MACS and MACSQuant are registered trademarks of Miltenyi Biotec GmbH.
X-VIVO 15 is a registered trademark of Cambrex or its subsidiaries.

Copyright © 2010 Miltenyi Biotec GmbH. All rights reserved.

Unless otherwise specifically indicated, Miltenyi Biotec
products and services are for research use only and not for
diagnostic or therapeutic use.
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