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• Markers (mouse and human):
– Positive: CD105 (endoglin), CD73 (membrane-bound 

ecto-5’-nucleotidase) and CD44 (hyaluronate receptor)
– Negative: CD45 (hematopoietic marker) and 

CD31(endothelial marker)
• Morphology

Isolation and Identification

Human Mouse

Differentiation

Regenerative Med. (2006) 1(4), 497–509

Osteocytes

Adipocytes

Chondrocytes
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Are the ISCT criteria for MSC 
predictive of immune 
suppressive function?

Interrogating the functional 
immune plasticity of MSCs as 
deployed by cytokine licensing

Nauta A.J. and Fibbe W., Blood 2007

IFN-

CD31 
10

0
10

1
10

2
10

3
10

4

0

100

200

CD44
10

0
10

1
10

2
10

3
10

4

0

50

100

CD45 
10

0
10

1
10

2
10

3
10

4

0

100

200

CD73 
10

0
10

1
10

2
10

3
10

4

0

100

200

CD90 
10

0
10

1
10

2
10

3
10

4

0

100

200

CD105 
10

0
10

1
10

2
10

3
10

4

0

100

200

CD31
10

0
10

1
10

2
10

3
10

4

0

75

150

CD44
10

0
10

1
10

2
10

3
10

4

0

75

150

CD45
10

0
10

1
10

2
10

3
10

4

0

75

150

CD73
10

0
10

1
10

2
10

3
10

4

0

75

150

CD90
10

0
10

1
10

2
10

3
10

4

0

100

200

CD105
10

0
10

1
10

2
10

3
10

4

0

75

150

CD31
10

0
10

1
10

2
10

3
10

4

0

100

200

CD44
10

0
10

1
10

2
10

3
10

4

0

100

200

CD45
10

0
10

1
10

2
10

3
10

4

0

100

200

CD73
10

0
10

1
10

2
10

3
10

4

0

100

200

CD90
10

0
10

1
10

2
10

3
10

4

0

100

200

CD105
10

0
10

1
10

2
10

3
10

4

0

100

200

CD31

CD44

CD45

CD73

CD90

CD105

CD31 
10

0
10

1
10

2
10

3
10

4

0

100

200

CD44
10

0
10

1
10

2
10

3
10

4

0

50

100

CD45 
10

0
10

1
10

2
10

3
10

4

0

100

200

CD73 
10

0
10

1
10

2
10

3
10

4

0

100

200

CD90 
10

0
10

1
10

2
10

3
10

4

0

100

200

CD105
10

0
10

1
10

2
10

3
10

4

0

100

200

303 304 305 306



MCETC Cell Processing Center 3

B7‐1 B7‐2 B7‐H1

HLA‐ABC HLA‐DR

IFNg + TNFa 50ng/ml

TNFa 50ng/ml

IFNg 50ng/ml

No Stimulation

Isotype control

Upregulation of MHC on human MSCs by IFNg and TNFa stimulation

72 Hrs stimulation

MSC suppression intensity varies amongst subjects and is uniformly enhanced by IFN-γ

MSC Transcriptional induction by IFN-γ

IDO inhibition aborts suppression by MSC.
COX2 and TGFβ blockade have no effect
IL6 driven exuberance is unleashed
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IFN alpha IFN gamma TNFalpha Variegation

MHCI + + + -

MHCII - +++ - -

B7H1 - ++ - -

CCL2 ++ ++ - ++

CCL5 - - ++ -

CCL7 - ++ + +

CCL8 - ++ + ++

IL1beta - - ++ +

IL6 - - ++ +

IL8 - - ++ -

IDO ++ ++++ + ++

MMP3 - - +++ -

IL10 - - - -

Monocytes contained with a “PBMC” preparation play a meaningful 
role in T-cell suppression

MSC instruct monocytes to adopt an M2 suppressor phenotype

No MSC MSC IFNγ MSC

Independent donors

No MSC MSC IFNγ MSC

Cytokine producing T cells

93.8% 6.2%

93.8% 1.7%

1.3% 1.2%
1.1% 0.7%

0.4% 0.2%

Molecular Therapy. 2012 Jan;20(1):187-95. 

Take home points

• A “classic” ISCT analysis is great for identity but
uninformative for MSC immune veto function

• Cytokine [Interferon-γ +/- TNFα] licensing deploys an
immune plasticity phenotype which correlates form to function

• MSC veto function varies in human population and correlates
with IDO upregulation by IFNγ

• MSCs deploy a multifaceted response to INFγ in addition to
IDO which may be correlated to function as well [e.g. B7-H1
and others]

• Reductionist interrogation of MSCs per se is less susceptible
to intra and inter-observer variability than classic MLR and
variants
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MSC are like Sushi

Fresh is best

Cytotherapy. 2012 Feb;14(2):147-52. Epub 2011 Oct 27.

Cryopreserved MSCs have a markedly impaired IFN response



MCETC Cell Processing Center 6

What about homing in vivo?

The Freezer burn effect
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Cryo Live

Lung homing at 24 hours

HUMAN MSCs

Undetectable lung homing at 24 hours

CPA: 
10%DMSO
10% FBS
Α-MEM

Conclusion
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Merci!


