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Design and construction of chimeric antigen receptor targeting 

PD-L1 and evaluation of its expression and function in NK cells 

differentiated from umbilical cord blood stem cells
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1. Collection of Cord Blood Samples

o Human cord blood is collected directly from the umbilical cord of the new

born baby after normal full-term delivery. Before collection, the mother is

diagnosed healthy and does not carry any of the following viruses: HIV,

HBV, HPV, HCV. All the pregnant woman sing the written consent.

2. Isolation of CD34+ Cells from Human Cord Blood 
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Magnetic-activated cell sorting (MACS)

o MACS was developed in 1990 (Miltenyi et al., 1990). Initially,

MACS was applied to mice for the investigation of progenitors of

blood cell; now it is widely applied (manual or automated).

o It ensures isolating desired cell populations of higher purity around

90%. MACS uses antibodies bound to magnetic beads, a technique

that associates with specific proteins on the target cells.

o Magnetic beads labeled cells are placed under the influence of an

external magnetic field that polarizes labeled cells that are collected

by elution. The unpolarized cells will be washed out.
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o MACS technology is comparatively simple and cost-effective. 

o However, the shortcoming of using MACS lies in its establishment

costs, including:

o The separation magnet, followed by running costs that include

the conjugated magnetic beads and column replacement.

o This technique cannot sort cells on the basis of increased or

decreased expression profile.
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o Different systems are available for immunomagnetic isolation of 

cells:

o i) a column-based technology that relies on nano-sized 

superparamagnetic MACS® MicroBeads

o ii) a column-free technology using micro-sized 

superparamagnetic MACSxpress® Beads
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o When a positive selection is performed, the supernatant can be

discarded and the magnetically-labeled cells of interest remain

immobilized until removed from the electromagnetic field.

o When a negative selection is performed, the desired cells are located

in the supernatant.

MACS has two modes of separation: positive or negative 
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o Column-based magnetic cell

separation techniques involve passing a

sample previously labeled with magnetic

particles through a column matrix within

a magnetic field.

o The column is filled with

ferromagnetic spheres that become

magnetized in the applied magnetic field,

creating a localized magnetic field that

can immobilize the magnetic particles

within the sample.
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o While commonly-used, column-based magnetic cell isolation

protocols can sometimes be costly, complicated, laborious, and

time-consuming, requiring multiple washes to avoid

contamination between separations and the use of new columns

for each experiment.

o In addition, it’s not uncommon for columns to become clogged,

risking the loss of precious samples, especially when working with

tissue samples that contain a significant amounts of debris.
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Separation strategies based on 

MACS MicroBeads and Columns



11

Single separations 
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1. Positive selection of a target cell type

Target cells are directly magnetically labeled.
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2. Positive selection of a target cell type

Target cells are indirectly magnetically labeled.
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3. Depletion of an unwanted cell type

Undesired cells are directly magnetically labeled.
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4. Isolation of an unlabeled, i.e., untouched target cell type 

Unwanted cells are indirectly magnetically labeled.
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Sequential separations
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1. Depletion of unwanted cells, followed by positive 

selection of a target cell type

Common marker
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2. Cell separation with MACS MultiSort MicroBeads

Two consecutive positive selections

MultiSort Release ReagentTwo different markers
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3. Principle of REAlease

Technology 

Two consecutive positive selections 

or positive selection followed by 

depletion
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Negative and Positive Selection in a Column-

Free Magnetic Cell Separation Technology
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Positive Selection and Column-Free 
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Optional: Enrich sample further by running over 

a second column and repeating Steps 9 - 13. 

Total Time: ~2 Hours

*Column time is highly variable. 

Total Time (with SepMate™): ~1 Hour

Total Time (without SepMate™): ~1.25 Hours

COLUMN-BASED METHOD
EASYSEP™ HUMAN CORD BLOOD CD34 

POSITIVE SELECTION KIT II (CATALOG #17896)
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o Benefits of this column-free, immunomagnetic method for the isolation of 

cord blood-derived CD34+ cells, as compared to column-based methods, 

include: 

o Less time, particularly for samples which contain dead cells and 

aggregates that may clog a column.

o Less manipulation of the cells, fewer washes and less time that CD34+

cells are exposed to buffers and reactive surfaces.

o Can provide significantly higher purity (up to 98% purity) and 

equivalent cell recovery.
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o RosetteSep™ antibody cocktail binds to T 

cells, B cells, red blood cells (RBCs), myeloid 

cells and platelets. 

o RosetteSep™ antibody cocktails cross-link 

unwanted mature cells to RBCs present in a 

sample, forming dense immunorosettes. 
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SepMate™ 
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Purity assessment by flow cytometry
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