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Development of new treatment for intractable inflammatory bowel disease using
exosome derived from DFAT

KAWASHIMA, Hiroyuki

3,200,000
dedifferentiated fat cell, DFAT ASC
RNA miRNA T miRNA T T
miRNA  Th17 miRNA
DFAT ASC T
T T Th17
(DFAT)

DFAT
target

DFAT
exosome

We extracted RNA from DFAT- and ASC-derived exosomes and analyzed miRNA
expression.We confirmed the expression of miRNAs that regulate T cell proliferation. and we also
confirmed the expression of miRNAs that differentiation of naive T cells to regulatory T cells, or

differentiation of Thl7 cells.

We examined the effect of exosomes derived from DFAT and ASC on proliferation and differentiation of
human T cells.It was confirmed that both of them suppressed the proliferation of T cells ,promoted
the differentiation into regulatory T cells, and suppressed the differentiation into Thl7 cells in a

dose-dependent manner.
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(1) Exosome
DFAT ASC
DFAT ASC  10cm 3 70 80%
FBS Advanced DMEM 5ml/dish
37 5%C0, 2 3,000x g 15
DFAT ASC 10ml 15ml
Exosome Exo-Quick TC SBI 2ml
4 13,000rpm 30 10ml
13,000rpm 5 Exosome

Micro BCA™ Protein Assay Kit(Thermo scientific)

(¢ miRNA
n =3 DFAT ASC Exosome SeraMir™ Exosome RNA
Amplification Kit SBI SeraMir total RNA Bioanalyzer
RNA600OO Pico total RNA Agilent Technology DNA
miRNA total
RNA 30 ng RNA miRNA Complete Labeling and Hyb Kit (Agilent Technologies)
cyanine cy3 Agilent SurePrint G3 Human miRNA
8x60K Rel.21 (design ID: 070156) array 55 20
Agilent DNA microarray scanner Agilent GeneSpring GX
version 13.1 (Per chip: Normalization to 95 percentile shift or None ; Per gene: None)
human miRNA SurePrint G3 Human miRNA 8x60K Rel .21 (design ID: 070156)
2,549

3) reverse transcription-polymerase chain reaction(RT-PCR)
TagMan RT-PCR DFAT, ASC Exosome  miRNA
DFAT ASC Exosome SeraMir™ Exosome RNA Amplification Kit SBI
SeraMir total RNA Bioanalyzer RNA60OO Pico total
RNA TagMan@ MicroRNA Reverse Transcription kit Applied Biosystems
CDNA TagMan / T
4845 miRNA-20a-5p, miRNA-17 T T
miRNA-26a-5p, miRNA-100-5p T
Th17 miRNA-20b-5p Exosome
U6 NR_004394

ON
T CellTrace™ CFSE Cell
Proliferation Kit Life technologies
Carboxyfluorescein diacetate, succinimidyl ester (CFDA-SE)
(1x10%/well) Tissue culture plate 96 well 1x10° Dynabeads™ Human T-
activator CD3/CD28, 30 U/ml IL-2, 10%FBS RPM11690 T



DFAT, ASC C DFAT ASC 1 well
5x10* 2x10* 1x10* 1x10° DFAT,
ASC Exosome 1 well 1, 0.1, 0.01 Exosome
4 FITC CFDA-SE PE
CD4 BD Pharmingen™  APC CD45 MiltenyiBiotec
FACS Aria, Becton Dickinson T
(CD45*CD4")  CFDA-SE CFDA-SE FlowJo
(FlowJo, LLC) Proliferation Index (PI)
Pl (Ratio of proliferation
index)

) T
CD4 T 5
CD4 (1x10°/well) Tissue culture plate 96 well VIOLAMO
CD3/CD28 (Dynabeads™ Human T-activator CD3/CD28, Thermo Fisher Scientific), 30 U/ml
IL-2(Peprotech) RPMI1640 Life technologies

T DFAT, ASC C
DFAT ASC 1 well 5x10* 2x10* 1x10* 1x10°
DFAT, ASC Exosome 1 well 1, 0.1, 0.01
Exosome 4
FITC CD4 BD Pharmingen PE CD25 BD Pharmingen
APC FoxP3 MiltenyiBiotec
FACS Aria cba'T T (CD25'FoxP3%)
(6) Thl7
CD4 Thl7 CellXVivo Human Thl17 Cell
Differentiation Kit R&D systems CD4 (1x10°/wel 1)
Tissue culture plate 96 well VIOLAMO
T XVIVO15 Lonza
DFAT, ASC C DFAT ASC 1 well
5x10* 2x10* 1x10* 1x10° 1/2 1/5, 1/10 1/100
DFAT, ASC Exosome 1 well
1, 0.1, 0.01 Exosome 10
FITC CD4 BD Pharmingen PE
CD25 BD Pharmingen  APC IL17A (IL17 Secretion assay detection
kit, MiltenyiBiotec) FACS Aria CcD4'T
Th17 (CD25°IL17A%)
(1) Exosome small RNA
DFAT ASC Exosome total RNA
RNA DFAT-Exo ASC-Exo
small RNA
miRNA DFAT-Exo ASC-Exo
miRNA T
miRNA 12 miRNA miRNA
DFAT-Exo ASC-Exo T
miRNA-20a-5p miRNA-17-5p  Treg
miRNA-26a-5  miRNA-100-5p Th17 miRNA-20b-5p Thl7
miRNA-21-5p DFAT-Exo ASC-Exo
miRNA-99a-5p miRNA-155-5p
T miRNA-19b
miRNA-182-5p Th17 miRNA-301  miRNA-326  DFAT-Exo
ASC-Exo miRNA DFAT-Exo
ASC-Exo MIRNA DFAT-Exo ASC-
Exo miRNA
T miRNA  miRNA-20a-5p,
miRNA-17, miRNA-26a-5p, miRNA-100-5p, miRNA-20b-5p RT-PCR
DFAT-Exo ASC-Exo miRNA
35 Exosome U6  DFAT-Exo ASC-Exo

DFAT-Exo ASC-Exo T
miRNA
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DFAT-Exo ASC-Exo T
DFAT-Exo  22.8% ASC-Exo 18.2% Positive control (10.0%)
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(6) DFAT ASC CD4 Th17
DFAT ASC CD4 Thi7
CD4 Thi7 10
Th17 CD25°IL-17A" (Negative control) 11.8%
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