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Operational Tolerance

hematological mixed chimerism Central tolerance Peripheral tolerance
spontaneous tolerance simultaneous bone marrow transplantation, induction
therapy  tolerance facilitating cell intentional, or induced,
tolerance Northwestern University Massachusetts General Hospital
T

Graft versus Host Disease

advantage

ii.
SI (stimulation index) responder stimulater
mixed lymphocyte reaction (MLR) R/R=1



D/R R/R non-responsive, R/R =, or <,>D/R >>>TP/R hyporesposive

DSA (donor specific antibody) Luminex , DSA
T T CD4+CD25Foxp3+ T
14 28 369 1 36 9 2 2 3 6 9 3 3 6
4 BDBioscience  PE —cy7 mouse anti-human CD3, V500 mouse anti-human CD4,
APC-H7 mouse anti-human CD8, BV421 mouse anti-human CD25, Alexa Fluor 647 mouse anti-human CD127, Alexa Fluor
488 mouse anti-human Foxp3, 7-AAD FoxP3 BD FACS Canto -II'™
7
CD25 (Fig. 1); 7
CD4 T CD25 CD4+*CD25*Foxp3* T
3H thymidine uptake Fig. 1 CD25
beads (Miltenyi Biotec GmbH, Bergisch Gladbach, Germany) auto MACS (Miltenyi Biotec GmbH, Bergisch
Gladbach, Germany) depletion program Auto MACS viability

(Fig.1)
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DSA(MFI) Sl
LDLT Drug-free (Anti-donor/anti-third)

Case Pre 1Year 2 Year Before Latest

1 negative negative Negative ND/ND 1.6/5.7*

2 negative C-11:DQ7(10117)  C-11:DQ7(3040) 9.2*/8.6* 1.7/5.1*

3 negative C-11:DQ7(5655) C-11:DQ7(7042) 2.9/2.9 1.7/78.5*

4 negative negative Negative 15.7%/7.3* 1.5%/2.3*

7 negative negative negative 4.0*/6.9* 3.3/12.4*



3.5%/2.6*
5.0*/16.8* 1.7/2.2*

8 negative negative negative 1.2*/11.1*

10 negative negative ND

POD: postoperative days, AST: aspartate aminotransferase, AL T: aanine aminotransferase,
r-GTP: gamma-glutamyl transpeptidase, LDLT: living donor liver transplantation, DSA: donor specific antibody,

MFI: amean fluorescence intensity, Sl: stimulation index
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5 CD25
CD4+*CD25*Foxp3* T
2 3

4 7 8 CD25
CD25

primates Bashuda H, et al., JCI 2005
CD4+CD25*Foxp3+T
10%
Bluestone
Bluestone JA, et al., Sci Trans Med 2015)

CD25
2,3 CD25
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T
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MACS beads

10

non-human
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