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3. autoMACS Pro Introduction



抓住你要的細胞抓住你要的細胞抓住你要的細胞抓住你要的細胞 !!

MACS™-Magnetic Activated Cell Sorting
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GermanyGermany

�� FundationFundation in 1989in 1989

�� The gold standard for cell The gold standard for cell 
separation.separation.

�� More than 12,000 More than 12,000 
publication in 20 yearspublication in 20 years



MiniMACS™ Separator

MACS™ Separation systems

autoMACS™ Pro Separator
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For separation of 1x107 labeled cells

For separation of 1x108 labeled cells

MidiMACS™ Separator

-- Walk-away cell sorting of multiple samples
-- >107 cells/ sec
-- Reusable Column
-- Stem cell separation from whole blood



MACS™-Magnetic Activated Cell Sorting

MicroBeads
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Columns 

Separators



Based on renowned  MACS™ Technology 
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Magnetic labeling with Magnetic labeling with 
MACSMACS®® MicroBeads MicroBeads 

Elution of the Elution of the 
labeled cell fractionlabeled cell fraction

Cells labeled with MACSCells labeled with MACS®® MicroBeads MicroBeads 
are retained in the MACSare retained in the MACS®® Column.Column.

Unlabeled cells pass through and are Unlabeled cells pass through and are 
collected as the collected as the negative negative fractionfraction



Questions about microbead…

� Does microbead activate my target cell?

� Is it necessary to remove the microbeads?

�������� Small beads: 50 nmSmall beads: 50 nm

�������� Iron Oxide and PolysaccharideIron Oxide and Polysaccharide

J & H J & H Technology J & H Technology ．．．．．．．．Always for you Always for you ．．．．．．．．

� Is it necessary to remove the microbeads?

� Does it affect the fluorescent antibody binding?

�������� NonNon--toxic and biodegradabletoxic and biodegradable

�������� Only 20Only 20--3030% of binding sites of binding sites were occupiedwere occupied

• Highly specific • Highly specific -- Ideal for selection of rare cells

• Colloidal suspension • Colloidal suspension – prevent precipatation and aggregation 



Features and Benefits of MACS

� Fast and easy 

� Highly pure cells(＞＞＞＞95%)

� Highly recoveries from normal donors (＞＞＞＞90%) 
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� Highly recoveries from normal donors (＞＞＞＞90%) 

� Reproducibility

� Cell function preserved
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3. autoMACS Pro Introduction & Software overview



Sample preparation Sample preparation ––

Obtain single cell suspensionObtain single cell suspension

Procedures of MACS cell separation
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Labeling with MACS microbeadsLabeling with MACS microbeads

Cell separationCell separation



Sample preparation

gentleMACS™DissociatorgentleMACS™Dissociator
The safe, gentle and easy way of automated tissue dissociationThe safe, gentle and easy way of automated tissue dissociation

� From Peripheral Blood
Density-gradient Centrifugation
RBC lysis

� From tissue and organs
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The safe, gentle and easy way of automated tissue dissociationThe safe, gentle and easy way of automated tissue dissociation

For obtaining…
Single cells from
> mouse spleen, neural tissue
> mouse heart, lung, liver 
> Tumor tissue
> Any other tissue sample
Total RNA/mRNA from tissues



Procedures of MACS cell separation

Sample preparation –

Obtain single cell suspension
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Labeling with MACS microbeads

Cell separation

30μm pre30μm pre--separation filterseparation filter



Labeling with MACS microbeads
General Way…

What kind of cell you want?What kind of cell you want?
“I want mouse T cells”“I want mouse T cells”

Specific Markers?Specific Markers?
“They expresses CD3”“They expresses CD3”
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Does Miltenyi Biotec provide specific Microbead?Does Miltenyi Biotec provide specific Microbead?
“yes! They provide mouse CD3 microbead!”“yes! They provide mouse CD3 microbead!”

Stain with the specific Microbead…Stain with the specific Microbead…

(Usually 4(Usually 4--88℃℃℃℃℃℃℃℃, 15mins), 15mins)



Positive SelectionPositive Selection

Labeling with MACS microbeadsLabeling with MACS microbeads
General Way…General Way…
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Direct Direct 
stainingstaining

More than 200 directMore than 200 direct
microbead reagents microbead reagents 



Labeling with MACS microbeads
What if…

“ There is no direct microbeads for my specific marker?”“ There is no direct microbeads for my specific marker?”

Indirect Microbeads Labeling!!Indirect Microbeads Labeling!!
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Indirect stainingIndirect staining

Indirect Microbeads :Indirect Microbeads :
�� antianti--Immunoglobulin microbeads (IgGImmunoglobulin microbeads (IgG、、、、、、、、IgM…)IgM…)
�� antianti--Fluorochrome microbeads (FITCFluorochrome microbeads (FITC、、、、、、、、PEPE、、、、、、、、APC…)APC…)
�� Streptavidin/antiStreptavidin/anti--biotin microbeadsbiotin microbeads



Labeling with MACS microbeads
What if…

“ I want to deplete specific cell population.”“ I want to deplete specific cell population.”

“ I don’t want my cells to be bound with any antibodies!!”“ I don’t want my cells to be bound with any antibodies!!”

Depletion / Untouched separationDepletion / Untouched separation
(Label cells which you don’t want!)(Label cells which you don’t want!)
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CD3 MicroBeads, humanCD3 MicroBeads, human (positive selection) (positive selection) V.SV.S Pan T cell isolation kitPan T cell isolation kit ((Depletion)Depletion)



Labeling with MACS microbeads
What if…

“ I want to sort cells with more than one marker?”“ I want to sort cells with more than one marker?”

1. Depletion1. Depletion��������Positive selectionPositive selection

For exampleFor example : : 
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Magnetic labeling Magnetic labeling 
of nonof non--CD4 cellsCD4 cells

Depletion of Depletion of 
nonnon--CD4 cellsCD4 cells

Positive selection of Positive selection of 
CD25+ cellsCD25+ cells

Magnetic labeling Magnetic labeling 
of CD25+ cellsof CD25+ cells

For exampleFor example : : 
Sorting CD4+CD25+ cells from PBMCSorting CD4+CD25+ cells from PBMC<<Regulatory T cell isolation kitRegulatory T cell isolation kit>>



Labeling with MACS microbeads
What if…

“ I want to sort cells with more than one markers?”“ I want to sort cells with more than one markers?”

2. Multisort Separation2. Multisort Separation
<<MACS Multisort kits>><<MACS Multisort kits>>
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multisort microbeadmultisort microbead multisort release reagentmultisort release reagent

22ndnd microbeadmicrobead



Labeling with MACS microbeads

Cell sorting from whole blood blood (0.25 mL(0.25 mL––3 3 mLmL))

<<MACS Whole blood microbeads>>
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3. autoMACS Pro Introduction



MiniMACS™ Separator

MACS™ Separation systems

autoMACS™ Pro Separator
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For separation of 1x107 labeled cells

For separation of 1x108 labeled cells

MidiMACS™ Separator



autoMACS™  Pro Separator 
Walk-away cell sorter for multiple samples

� Fully Automated
Cleaning, Sample uptake, Separation

� Automated microbead labeling 

� >107 cells/ sec

Processing of up to 6 samples 

autoMACS™ Pro Separator
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� Processing of up to 6 samples 

� Easy-to-use software

� Sensor-controlled process
buffer fluid levels, column status, sample rack type, 
Bottle illumination indicates instrument status.

� Simple three steps:
1. Scan reagents using barcode readerd
2. Position samples and reagents
3. Select the separation strategies

…Just walk away and have your tea time~



autoMACS™  Pro Separator
Walk-away cell sorting of multiple samples

Touch ScreenTouch Screen

Robotic Robotic 
ArmArm

Robotic Robotic 
ArmArm

Robotic Robotic 
ArmArm

Robotic Robotic 
ArmArm

Robotic Robotic 
ArmArm

Robotic Robotic 
ArmArm

Robotic Robotic 
ArmArm
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Fluid Container x4Fluid Container x4

Chills RackChills Rack

Mini SamplerMini Sampler

Chills RackChills Rack

Mini SamplerMini Sampler

Chills RackChills Rack

Mini SamplerMini Sampler

Chills RackChills Rack

Mini SamplerMini Sampler

Chills RackChills Rack

Mini SamplerMini Sampler

Chills RackChills Rack

Mini SamplerMini Sampler

Chills RackChills Rack

Mini SamplerMini Sampler Barcode Barcode 
ReaderReader

Reagent RackReagent Rack



Bottle illumination indicates status of the instrument 

Code Status User action

Green Ready for separation No action required

Blue Instrument operating No action required

Yellow Not ready for separation Run wash program

autoMACS™  Pro Separator
Walk-away cell sorting of multiple samples
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Red Error Check screen for error correction

Purple “Sleep” is completed Switch off autoMACS™ Pro Separator

Blinking Action required Check screen for required action



Separation Programs
� Positive V.S Depletion
�� 1 Column V.S double column selection1 Column V.S double column selection
� Standard modeStandard mode V.S sensitive mode(Flow rate)
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autoMACS™  Pro Separator
Walk-away cell sorting of multiple samples
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Reusable SeparationReusable Separation
Columns x2Columns x2

<< 100 times<< 100 times or 14 daysor 14 days >>>>



Rinsing and Overnight storage

• Qrinse (Quick Rinse; standard short rinse)

– 1.5 min

– Rinse and refill with Running buffer

– Between standard separations

• Rinse (Intense Rinsing)
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– 4 min

– Rinse with autoMACS Pro Washing solution; refill with Running buffer

– Priming, before rare cell sorting, between blood / bone marrow 

samples

• Sleep (Overnight storage)

– 5 min

– Rinsing of fluid system; refill with Storage solution



autoMACS™ Pro Separator 
How to work with the instrument

1. Choose a cell
separation approach

2. Prepare cell sample

5. Define labeling  and separation 
sequence (up to six samples)

4. Prime autoMACS    
Pro Separator
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2. Prepare cell sample

3. Label cells magnetically

7. Run “Sleep” 
program and shut 

down autoMACS Pro.

6. Perform autoMACS Pro Cell Separation



Downstream ExperimentsDownstream Experiments

�� Cell CultureCell Culture

Cell AnalysisCell Analysis

Cell culture medium
Cytokines & Growth factor
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�� Cell AnalysisCell Analysis

�� Molecular Biology ResearchMolecular Biology Research

High Quality AntibodiesHigh Quality Antibodies
for detecting various of cellsfor detecting various of cells



Application
Stem cell Research

�� Hematopoietic stem cells / Cancer Stem cellsHematopoietic stem cells / Cancer Stem cells
� Enrichment : CD34、CD133 、CD117 microbead kit…

Brain tumorsBrain tumors
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Isolated CD133 cells during cultivation. Isolated CD133 cells during cultivation. 
Cells were stained with CD133/1(AC133)Cells were stained with CD133/1(AC133)--PEPE

Brain tumorsBrain tumors

Prostate cancerProstate cancer

Renal tumorsRenal tumors

Colon cancerColon cancer



Application
Immunology

�� T cellsT cells
� Total T cells、T cell subsets
� Naïve T cells、Activated T cells、Effector T cells、Memory T cells
� Regulatory T cell isolation kit (CD4+CD25+CD127dim/-) 、(CD4+CD25+)

Magnetic labeling Magnetic labeling 
of nonof non--CD4 cellsCD4 cells
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of nonof non--CD4 cellsCD4 cells

Depletion of Depletion of 
nonnon--CD4 cellsCD4 cells

Positive selection of Positive selection of 
CD4CD25 Regulatory T cellsCD4CD25 Regulatory T cells

Magnetic labeling Magnetic labeling 
of nonof non--CD25 cellsCD25 cells



�� B cells and B cell B cells and B cell subsetssubsets

�� MonocytesMonocytes
� CD11b(MAC-1) 、CD14、CD16、Slan、Monocytes Isolation kit

�� NK NK cellscells
CD56 CD49b(DX5) NK cell isolation kit

Application
Immunology
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NK NK cellscells
� CD56、CD49b(DX5)、NK cell isolation kit

Separation of CD56+ NK cells from human Separation of CD56+ NK cells from human 
PBMC using CD56 microbeadsPBMC using CD56 microbeads
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