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1. Description
1.1 Principle of the MACS® Separation

Isolation of mouse iNKT cells is performed by using a PE-conjugated,
a-GalCer-loaded CDId tetramer. The tetrameric CD1d/a-GalCer
complexes bind to the TCR of iNKT cells. Subsequently, the iNKT
cells can be isolated by using Anti-PE MicroBeads.

Because of unspecific binding of the tetramer to B cells, B cells are
depleted prior to iNKT cell enrichment by using CD45R (B220)
MicroBeads.

1.2 Background information

Natural killer T (NKT) cells represent a distinct lymphocyte
population that co-expresses T cell and NK cell surface markers. A
subset of mouse NKT cells, referred to as invariant NKT (iNKT)
cells, express an invariant TCR a-chain with a restricted set of TCR
B-chains (Val4-Ja18 combined with VB2, VB7, or VB8.2). iNKT cells
are implicated in immunoregulatory processes, such as tolerance,
host defense, and tumor surveillance. Unlike MHC class I- and
II-restricted T cells, they are restricted to antigen presentation by
CD1d molecules. A glycosphingolipid, a-Galactosylceramide (a-
GalCer), has been identified as a specific and strong ligand for this
invariant TCR.
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Isolation of iNKT cells from
mouse spleen using CD1d
tetramers

1.3 Reagent and instrument requirements

® Buffer: Prepare a solution containing phosphate-buffered
saline (PBS), pH 7.2, 0.5% bovine serum albumin (BSA), and
2mM EDTA by diluting MACS® BSA Stock Solution (# 130-
091-376) 1:20 with autoMACS™ Rinsing Solution (# 130-091-
222). Keep buffer cold (2-8 °C). Degas buffer before use, as air
bubbles could block the column.
A Note: EDTA can be replaced by other supplements such as anticoagulant citrate
dextrose formula-A (ACD-A) or citrate phosphate dextrose (CPD). BSA can be
replaced by other proteins such as mouse serum albumin, mouse serum, or fetal

bovine serum. Buffers or media containing Ca® or Mg** are not recommended for
use.

® MACS Columns and MACS Separators: Depletion of B cells
is performed on an LD Column. The subsequent positive
selection of iNKT cells is performed on an MS Column.
Depletion and positive selection can also be performed by
using the autoMACS or the autoMACS Pro Separator.
Column

Max. number Max. number Separator

of labeled cells  of total cells
Depletion
LD 108 5%x10°® MidiMACS, QuadroMACS,
VarioMACS, SuperMACS
Positive selection
MS 107 2x10® MiniMACS, OctoMACS,

VarioMACS, SuperMACS

Positive selection or depletion

autoMACS 2x108 4x10° autoMACS, autoMACS Pro

A Note: Column adapters are required to insert certain columns into the
VarioMACS™ or SuperMACS™ Separators. For details see the respective MACS
Separator data sheet.

® CD45R (B220) MicroBeads, mouse (# 130-049-501).

® PE-conjugated CD1d tetramer (Prolmmune Ltd.), loaded with
a-GalCer according to the manufacturer’s recommendations.

® Anti-PE MicroBeads (# 130-048-801).

® FcR Blocking Reagent, mouse (# 130-092-575) to avoid Fc
receptor-mediated antibody labeling.

® Fluorochrome-conjugated CD3¢ antibody for flow cytometric
analysis, e.g, CD3e-FITC (#130-092-962). For more
information about other fluorochrome conjugates see www.
miltenyibiotec.com.

® Propidium Iodide Solution (# 130-093-233).
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® (Optional) Dead Cell Removal Kit (# 130-090-101) for the
depletion of dead cells.

® (Optional) Pre-Separation Filters (# 130-041-407) to remove
cell clumps.

® (Optional) PE-conjugated CD1d tetramer, empty, as a negative
control.

® (Optional) Anti-NK1.1 antibody and CD45R (B220) antibody
for separation control staining, for example, CD45R (B220)-
VioBlue (# 130-094-287).

2. Protocol
2.1 Sample preparation

When working with tissues, prepare a single-cell suspension using
standard methods. For details see the General Protocols section of
the respective separator user manual. The General Protocols are
also available at www.miltenyibiotec.com/protocols.

A Dead cells may bind non-specifically to MACS MicroBeads. To
remove dead cells, we recommend using density gradient centrifugation
or the Dead Cell Removal Kit (# 130-090-101).

.\V'

» 2.2 Magnetic labeling of B cells

A Work fast, keep cells cold, and use pre-cooled solutions. This will
prevent capping of antibodies on the cell surface and non-specific
cell labeling.

A Volumes for magnetic labeling given below are for up to
107 total cells. When working with fewer than 10 cells, use the same
volumes as indicated. When working with higher cell numbers,
scale up all reagent volumes and total volumes accordingly (e.g.
for 2x107 total cells, use twice the volume of all indicated reagent
volumes and total volumes).

A For optimal performance it is important to obtain a single-cell
suspension before magnetic separation. Pass cells through 30 um
nylon mesh (Pre-Separation Filters, # 130-041-407) to remove cell
clumps which may clog the column. Wet filter with buffer before
use.

A The recommended incubation temperature is 2-8 °C. Working
onice may require increased incubation times. Higher temperatures
and/or longer incubation times may lead to non-specific cell
labeling.

1. Determine cell number.

2. Centrifuge cell suspension at 300xg for 10 minutes. Aspirate
supernatant completely.

3. Resuspend cell pellet in 90 uL of buffer per 107 total cells.
4. Add 10 pL of CD45R (B220) MicroBeads per 107 total cells.

5. Mix well and incubate for 15minutes in the refrigerator
(2-8°C).

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

Miltenyi Biotec

SP0046.01

7. Resuspend up to 10° cells in 500 pL of buffer.

A Note: For higher cell numbers, scale up buffer volume accordingly.

8. Proceed to magnetic separation (2.3).

.W. 2.3 Magnetic separation: Depletion of B cells

Depletion with LD Columns

1. Place LD Column in the magnetic field of a suitable MACS
Separator. For details see LD Column data sheet.

2. Prepare column by rinsing with 2 mL of buffer.
3. Apply cell suspension onto the column.

4. Collectunlabeled cells that pass through and wash column with
2x1 mL of buffer. Collect total effluent; this is the unlabeled
B cell-depleted fraction. Perform washing steps by adding
buffer two times. Only add new buffer when the column
reservoir is empty.

5. (Optional) To elute the magnetically labeled CD45R" cells,
remove column from the separator and elute the cells by adding
2x1 mL of buffer.

6. Proceed to 2.4 for the isolation of iNKT cells.

Depletion with the autoMACS™ Separator or the autoMACS™
Pro Separator

A Refer to the respective user manual for instructions on how to use
the autoMACS™ Separator or the autoMACS Pro Separator.

A Buffers used for operating the autoMACS Separator or the
autoM ACS Pro Separator should have a temperature of > 10 °C.

Depletion with the autoMACS™ Separator
1. Prepare and prime the instrument.

2. Apply tube containing the sample and provide tubes for
collecting the labeled and unlabeled cell fractions. Place
sample tube at the uptake port and the fraction collection
tubes at port negl and port posl.

3. Choose the following program:
“Depl025”
Collect negative fraction from outlet port negl.

4. Proceed to 2.4 for the isolation of iNKT cells.

Depletion with the autoMACS™ Pro Separator
1. Prepare and prime the instrument.

2. Apply tube containing the sample and provide tubes for
collecting the labeled and unlabeled cell fractions. Place
sample tube in row A of the tube rack and the fraction
collection tubes in rows B and C.

3. Choose the following program:

“Depl025”
Collect negative fraction in row B of the tube rack.

4. Proceed to 2.4 for the isolation of iNKT cells.
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2.4 Labeling of iNKT cells

A Volumes given below are for an initial starting cell number of up
to 107 cells.

A The recommended incubation temperature is 2-8 °C. Working
on ice may require increased incubation times. Higher temperatures
and/or longer incubation times may lead to non-specific cell
labeling.

1. Centrifuge the B cell-depleted fraction at 300xg for 10 minutes.
Aspirate supernatant completely.

2. Resuspend cells in 45 uL of buffer.

3. Add 5 pL of FcR Blocking Reagent.

4. Mix well and incubate for 10 minutes in the refrigerator
(2-8°C).

5. Add 5 pL of the a-GalCer-loaded CD1d tetramer.

6. Mix well and incubate for 20 minutes in the dark in the
refrigerator (2—8 °C).

7. Add 5 pL of CD3e-FITC.

(Optional) Add other staining antibodies, for example, Anti-
NK1.1 according to the manufacturer’s recommendations.

8. Mix well and incubate for 10 minutes in the dark in the
refrigerator (2-8 °C).

9. Wash cells by adding 1 mL of buffer per 107 cells and centrifuge
at 300xg for 5 minutes. Aspirate supernatant completely.

10. Repeat step 9.
11. Resuspend cell pellet in 80 uL of buffer.
12. Add 20 pL of Anti-PE MicroBeads.

13. Mix well and incubate for 15 minutes in the dark in the
refrigerator (2-8 °C).

14. Wash cells by adding 1 mL of buffer per 107 cells and centrifuge
at 300xg for 5 minutes. Aspirate supernatant completely.

15. Resuspend cell pellet in 500 pL of buffer.

2.5 Magnetic separation:
Positive selection of tetramer” iNKT cells

mm

Positive selection with two MS Columns

A To achieve highest purities, perform two consecutive column

runs.

1. Place MS Column in the magnetic field of a suitable MACS
Separator. For details see the MS Column data sheet.

2. Prepare column by rinsing with 500 pL of buffer.

3. Apply cell suspension onto the column.

4. Collect unlabeled cells that pass through and wash
column with 3x500 uL of buffer. Collect total effluent;
this is the unlabeled cell fraction. Perform washing
steps by adding buffer three times. Only add new buffer when
the column reservoir is empty.
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5. Remove column from the separator and place it on a suitable
collection tube.
A Note: To perform a second column run, you may elute the cells directly from

the first onto the second, equilibrated column instead of a collection tube.

6. Pipette 1 mL of buffer onto the column. Immediately flush out
the magnetically labeled cells by firmly pushing the plunger
into the column.

7. To increase purity of iNKT cells, the eluted fraction should
be enriched over a second MS Column. Repeat the magnetic
separation procedure as described in steps 1 to 6 by using a new
column.

Positive selection with the autoMACS™ Separator or the
autoMACS™ Pro Separator

A Refer to the respective user manual for instructions on how to use
the autoMACS™ Separator or the autoMACS Pro Separator.

A Buffers used for operating the autoMACS Separator or the
autoM ACS Pro Separator should have a temperature of > 10 °C.

Positive selection with the autoMACS™ Separator
1. Prepare and prime the instrument.

2. Apply tube containing the sample and provide tubes for
collecting the labeled and unlabeled cell fractions. Place
sample tube at the uptake port and the fraction collection
tubes at port negl and port posl.

3. Choose the following program:

“Posseld2”
Collect positive fraction from outlet port posl.

Positive selection with the autoMACS™ Pro Separator
1. Prepare and prime the instrument.

2. Apply tube containing the sample and provide tubes for
collecting the labeled and unlabeled cell fractions. Place
sample tube in row A of the tube rack and the fraction
collection tubes in rows B and C.

3. Choose the following program:

“Posseld2”
Collect positive fraction in row C of the tube rack.
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3. Example of an isolation of iNKT cells from
mouse spleen using CD1d tetramers

B cells were depleted from mouse splenocytes using CD45R

(B220) MicroBeads, an LD Column, and a MidiMACS™ Separator.

The subsequent isolation of iNKT cells was performed using a
PE-conjugated CD1d tetramer loaded with a-GalCer, Anti-PE
MicroBeads, two MS Columns, and a MiniMACS™ Separator. Cells
are additionally stained with CD3e-FITC (# 130-092-962). Cell
debris and dead cells are excluded from the analysis based on scatter
signals and propidium iodide fluorescence.

Mouse splenocytes before separation

CD1d/a-GalCer
tetramer-PE

CD3&-FITC

Isolated iNKT cells

CD1d/a-GalCer
tetramer-PE

T T
CD3e-FITC
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All protocols and data sheets are available at www.miltenyibiotec.com.

Warnings

Reagents contain sodium azide. Under acidic conditions sodium azide yields
hydrazoic acid, which is extremely toxic. Azide compounds should be diluted with
running water before discarding. These precautions are recommended to avoid
deposits in plumbing where explosive conditions may develop.

Legal Notices

THE INFORMATION PROVIDED IN THIS DOCUMENT IS DISTRIBUTED ,,AS
IS“ WITHOUT ANY WARRANTY, EITHER EXPRESS OR IMPLIED. MILTENYI
BIOTEC EXPRESSLY DISCLAIMS ANY WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE OR NONINFRINGEMENT. All
information has been reviewed for accuracy as of the date of initial publication and
is subject to change without notice. Miltenyi Biotec shall have no responsibility to
update this information. This document could include technical inaccuracies or
typographical errors. Miltenyi Biotec may make improvements or changes in the
products described herein at any time without notice. Miltenyi Biotec products are
warranted, if at all, according to the terms and conditions of the agreements (for
example, Miltenyi Biotec Customer Agreement, Statement of Limited Warranty,
etc.) under which they are provided. Information concerning non-Miltenyi Biotec
products and services was obtained from the suppliers of those products, their
published announcements or other publicly available sources. Miltenyi Biotec cannot
confirm the accuracy of performance, compatibility or any other claims related to non-
Miltenyi Biotec products. Miltenyi Biotec makes no representations or warranties,
express or implied, regarding non-Miltenyi Biotec products and services.

Performance data is based on measurements and projections in a controlled
environment. The actual performance that any user will experience may vary
depending upon various factors. Therefore, no assurance can be given that an
individual user will achieve a performance equivalent to the results stated here.

The following terms are trademarks or registered trademarks of Miltenyi Biotec
GmbH in Germany, the United States, and/or other countries:
autoMACS, MACS, MidiMACS, MiniMACS, OctoMACS,
SuperMACS, VarioMACS, Vio.

QuadroMACS,
a-GalCer is covered by US Patent No. 5,936,076, which is owned by Kirin Brewery
Co., Ltd.

Copyright © 2008 Miltenyi Biotec GmbH. All rights reserved.
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