
 1 

 
 
Supplementary Figure 1. Characterization of donor cells and derived EVs. (a) DUC18, 

BALB/c, CD8+ T cell-depleted BALB/c, and CMS5a-bearing BALB/c splenocytes, CMS5a, and CD4+ 

cell-depleted hPBMCs cultured for 7 days were subjected to flow cytometric analysis using the 

indicated mAbs. (b) DUC18 CD8 EVs, BALB CD8 EVs, BALB TB CD8 EVs, BALB CD4 EVs, B6 

CD8 EVs, hPBMC EVs, and CMS5a EVs were measured to determine protein concentration by the 

BCA assay, and total particle numbers and mean diameters were determined by nano-tracking analysis. 

(c) DUC18 CD8 EVs and BALB TB CD8 EVs were observed by transmission electron microscopy at 

low and high magnifications. (d) Latex beads bound DUC18 CD8 EVs were stained with the indicated 

mAbs and examined by flow cytometry. All EVs were obtained at 0.6-1.0 µg/mL protein 

concentrations and approximately 4-10 x 109 numbers/mL, and were confirmed to have 110-150 nm 

mean diameters. DUC18 CD8 EVs were shown to have modest expression of CD8, CD63, and 

TCRVβ8.3, with substantial expression of CD9.  

0 1 0
2

1 0
3

1 0
4

1 0
5

FITC-A

0

C
ou

nt

0 1 0
2

1 0
3

1 0
4

1 0
5

FITC-A

0

C
ou

nt

0 1 0
2

1 0
3

1 0
4

1 0
5

FITC-A

0

C
ou

nt

0 1 0
2

1 0
3

1 0
4

1 0
5

FITC-A

0

C
ou

nt

0 1 0
2

1 0
3

1 0
4

1 0
5

PE-A

0

C
ou

nt

0 1 0
2

1 0
3

1 0
4

1 0
5

Comp-FITC-A

0

C
ou

nt

0 1 0
2

1 0
3

1 0
4

1 0
5

FITC-A

0

C
ou

nt

Sample Name
 

407974.fcs
407970.fcs
407968.fcs
407965.fcs

Sample Name
 

413064.fcs
413060.fcs
413058.fcs
413055.fcs

Sample Name
 

402538.fcs
402534.fcs
402532.fcs
402529.fcs

Sample Name
 

397296.fcs
397294.fcs
397292.fcs
397289.fcs

Sample Name
 

427754.fcs
427758.fcs
427750.fcs
427747.fcs

Sample Name
 

464745.fcs
464743.fcs
464742.fcs
464740.fcs

Sample Name
 

409764.fcs
409761.fcs
409760.fcs
409758.fcs

0 1 0
2

1 0
3

1 0
4

1 0
5

FITC-A

0

C
ou

nt

0 1 0
2

1 0
3

1 0
4

1 0
5

FITC-A

0

C
ou

nt

0 1 0
2

1 0
3

1 0
4

1 0
5

FITC-A

0

C
ou

nt

0 1 0
2

1 0
3

1 0
4

1 0
5

FITC-A

0

C
ou

nt

0 1 0
2

1 0
3

1 0
4

1 0
5

PE-A

0

C
ou

nt

0 1 0
2

1 0
3

1 0
4

1 0
5

Comp-FITC-A

0

C
ou

nt

0 1 0
2

1 0
3

1 0
4

1 0
5

FITC-A

0

C
ou

nt

Sample Name
 

407974.fcs
407970.fcs
407968.fcs
407965.fcs

Sample Name
 

413064.fcs
413060.fcs
413058.fcs
413055.fcs

Sample Name
 

402538.fcs
402534.fcs
402532.fcs
402529.fcs

Sample Name
 

397296.fcs
397294.fcs
397292.fcs
397289.fcs

Sample Name
 

427754.fcs
427758.fcs
427750.fcs
427747.fcs

Sample Name
 

464745.fcs
464743.fcs
464742.fcs
464740.fcs

Sample Name
 

409764.fcs
409761.fcs
409760.fcs
409758.fcs

DUC18	 BALB/c	
CD8+	T-dep.	
BALB/c	 CMS5a	

human	CD4+	cell-
depleted	PBMCs	

0 1 0
2

1 0
3

1 0
4

1 0
5

Comp-FITC-A

0

C
ou

nt

0 1 0
2

1 0
3

1 0
4

1 0
5

Comp-FITC-A

0

C
ou

nt

Sample Name
 

490641.fcs
490640.fcs
492031.fcs
490639.fcs

Sample Name
 

492029.fcs
492027.fcs
492025.fcs
492023.fcs

control								
anti-hCD4	mAb						
anti-hCD8	mAb						
anti-pan-hTCRαβ
mAb	

%
	o
f	c
el
ls
	

a�
control								
anti-mCD4	mAb							
anti-mCD8	mAb							
anti-pan-mTCRVβ 
mAb	

CMS5a-bearing		
BALB/c	

0 1 0
2

1 0
3

1 0
4

1 0
5

FITC-A

0

C
ou

nt

0 1 0
2

1 0
3

1 0
4

1 0
5

FITC-A

0

C
ou

nt

0 1 0
2

1 0
3

1 0
4

1 0
5

FITC-A

0

C
ou

nt

0 1 0
2

1 0
3

1 0
4

1 0
5

FITC-A

0

C
ou

nt

0 1 0
2

1 0
3

1 0
4

1 0
5

PE-A

0

C
ou

nt

0 1 0
2

1 0
3

1 0
4

1 0
5

Comp-FITC-A

0

C
ou

nt

0 1 0
2

1 0
3

1 0
4

1 0
5

FITC-A

0

C
ou

nt

Sample Name
 

407974.fcs
407970.fcs
407968.fcs
407965.fcs

Sample Name
 

413064.fcs
413060.fcs
413058.fcs
413055.fcs

Sample Name
 

402538.fcs
402534.fcs
402532.fcs
402529.fcs

Sample Name
 

397296.fcs
397294.fcs
397292.fcs
397289.fcs

Sample Name
 

427754.fcs
427758.fcs
427750.fcs
427747.fcs

Sample Name
 

464745.fcs
464743.fcs
464742.fcs
464740.fcs

Sample Name
 

409764.fcs
409761.fcs
409760.fcs
409758.fcs

0 1 0
2

1 0
3

1 0
4

1 0
5

FITC-A

0

C
ou

nt

Sample Name
 

119437.fcs
119433.fcs
119431.fcs
119423.fcs

b�
Protein	conc.	

Particle	No.	

Diameter	

BALB	TB	CD8	EV�

ANALYSIS REPORT
Nanoparticle Tracking Analysis (NTA) Version 2.3 Build 0011 RC1

Particle Size / Concentration Sample Video Frame

Particle Size / Relative Intensity Particle Size / Relative Intensity 3D plot

Operator:
Sample:
Video File: 16.11.2 DUC18 7d.avi analysis no: 001
Date/Time of Report: 02/11/2016   13:25:30
Dispersant/Diluent:
Concentration:
Pre-treatment:
Remarks:

RESULTS:
Size Distribution: Mean: 155 nm, Mode: 140 nm, SD: 58 nm
Cumulative Data (nm): D10: 88, D50: 148, D90: 227, D70: 176
User Lines: 0 nm, 0 nm
Total Concentration: 225.24 particles / frame, 29.98E8 particles / ml
Selected Concentration: 0.00 particles / frame, 0.00E8 particles / ml
Fitted Curve : Mean: 0 nm, SD: 0
Completed Tracks: 3868
Drift Velocity: 244 nm/s

ANALYSIS SETTINGS:
Frames Processed: 1535 of 1536
Frames per Second: 25.60
Calibration: 184 nm/pixel
Blur: Auto
Detection Threshold: 10 Multi
Min Track Length: Auto
Min Expected Size: 100 nm
Temperature: 23.00 oC
Viscosity: 0.93 cP

DUC18	CD8	EV	
0.73	μg/mL			
8.4	x	109	/mL	

140	nm	

ANALYSIS REPORT
Nanoparticle Tracking Analysis (NTA) Version 2.3 Build 0011 RC1

Particle Size / Concentration Sample Video Frame

Particle Size / Relative Intensity Particle Size / Relative Intensity 3D plot

Operator:
Sample:
Video File: 150521 CD8.avi analysis no: 001
Date/Time of Report: 21/05/2015   13:31:40
Dispersant/Diluent:
Concentration:
Pre-treatment:
Remarks:

RESULTS:
Size Distribution: Mean: 177 nm, Mode: 152 nm, SD: 70 nm
Cumulative Data (nm): D10: 101, D50: 164, D90: 270, D70: 198
User Lines: 0 nm, 0 nm
Total Concentration: 139.75 particles / frame, 17.16E8 particles / ml
Selected Concentration: 0.00 particles / frame, 0.00E8 particles / ml
Fitted Curve : Mean: 0 nm, SD: 0
Completed Tracks: 1795
Drift Velocity: 87 nm/s

ANALYSIS SETTINGS:
Frames Processed: 1536 of 1537
Frames per Second: 25.62
Calibration: 184 nm/pixel
Blur: Auto
Detection Threshold: 10 Multi
Min Track Length: Auto
Min Expected Size: 100 nm
Temperature: 26.30 oC
Viscosity: 0.86 cP

BALB	CD8	EV	
0.97	μg/mL			
4.7	x	109	/mL	

152	nm	

ANALYSIS REPORT
Nanoparticle Tracking Analysis (NTA) Version 2.3 Build 0011 RC1

Particle Size / Concentration Sample Video Frame

Particle Size / Relative Intensity Particle Size / Relative Intensity 3D plot

Operator:
Sample:
Video File: 150521 cmsTB.avi analysis no: 001
Date/Time of Report: 21/05/2015   12:53:40
Dispersant/Diluent:
Concentration:
Pre-treatment:
Remarks:

RESULTS:
Size Distribution: Mean: 153 nm, Mode: 116 nm, SD: 64 nm
Cumulative Data (nm): D10: 84, D50: 141, D90: 232, D70: 172
User Lines: 0 nm, 0 nm
Total Concentration: 151.37 particles / frame, 18.73E8 particles / ml
Selected Concentration: 0.00 particles / frame, 0.00E8 particles / ml
Fitted Curve : Mean: 0 nm, SD: 0
Completed Tracks: 2445
Drift Velocity: 409 nm/s

ANALYSIS SETTINGS:
Frames Processed: 1535 of 1536
Frames per Second: 25.62
Calibration: 184 nm/pixel
Blur: Auto
Detection Threshold: 10 Multi
Min Track Length: Auto
Min Expected Size: 100 nm
Temperature: 27.20 oC
Viscosity: 0.85 cP

126	nm	

1.02	μg/mL			
8.1	x	109	/mL	

ANALYSIS REPORT
Nanoparticle Tracking Analysis (NTA) Version 2.3 Build 0011 RC1

Particle Size / Concentration Sample Video Frame

Particle Size / Relative Intensity Particle Size / Relative Intensity 3D plot

Operator:
Sample:
Video File: 16.7.21 BALB CD4.avi analysis no: 001
Date/Time of Report: 21/07/2016   16:15:17
Dispersant/Diluent:
Concentration:
Pre-treatment:
Remarks:

RESULTS:
Size Distribution: Mean: 199 nm, Mode: 168 nm, SD: 70 nm
Cumulative Data (nm): D10: 122, D50: 186, D90: 292, D70: 221
User Lines: 0 nm, 0 nm
Total Concentration: 125.40 particles / frame, 15.50E8 particles / ml
Selected Concentration: 0.00 particles / frame, 0.00E8 particles / ml
Fitted Curve : Mean: 0 nm, SD: 0
Completed Tracks: 1679
Drift Velocity: 208 nm/s

ANALYSIS SETTINGS:
Frames Processed: 1535 of 1536
Frames per Second: 25.60
Calibration: 184 nm/pixel
Blur: Auto
Detection Threshold: 10 Multi
Min Track Length: Auto
Min Expected Size: 100 nm
Temperature: 25.20 oC
Viscosity: 0.88 cP

BALB	CD4	EV	
0.57	μg/mL			
5.2	x	109	/mL	

168	nm	

ANALYSIS REPORT
Nanoparticle Tracking Analysis (NTA) Version 2.3 Build 0011 RC1

Particle Size / Concentration Sample Video Frame

Particle Size / Relative Intensity Particle Size / Relative Intensity 3D plot

Operator:
Sample:
Video File: 15.6.12CD8(-)level7.avi analysis no: 001
Date/Time of Report: 12/06/2015   11:34:16
Dispersant/Diluent:
Concentration:
Pre-treatment:
Remarks:

RESULTS:
Size Distribution: Mean: 168 nm, Mode: 143 nm, SD: 73 nm
Cumulative Data (nm): D10: 89, D50: 154, D90: 258, D70: 191
User Lines: 0 nm, 0 nm
Total Concentration: 115.42 particles / frame, 14.18E8 particles / ml
Selected Concentration: 0.00 particles / frame, 0.00E8 particles / ml
Fitted Curve : Mean: 0 nm, SD: 0
Completed Tracks: 1030
Drift Velocity: 372 nm/s

ANALYSIS SETTINGS:
Frames Processed: 1535 of 1536
Frames per Second: 25.61
Calibration: 184 nm/pixel
Blur: Auto
Detection Threshold: 10 Multi
Min Track Length: Auto
Min Expected Size: 100 nm
Temperature: 27.10 oC
Viscosity: 0.85 cP

B6	CD8		EV	
1.05	μg/mL			
9.8	x	109	/mL	

143	nm	

ANALYSIS REPORT
Nanoparticle Tracking Analysis (NTA) Version 2.3 Build 0011 RC1

Particle Size / Concentration Sample Video Frame

Particle Size / Relative Intensity Particle Size / Relative Intensity 3D plot

Operator:
Sample:
Video File: 130809-1.avi analysis no: 001
Date/Time of Report: 09/08/2013   13:03:50
Dispersant/Diluent:
Concentration:
Pre-treatment:
Remarks:

RESULTS:
Size Distribution: Mean: 170 nm, Mode: 133 nm, SD: 67 nm
Cumulative Data (nm): D10: 107, D50: 159, D90: 237, D70: 187
User Lines: 0 nm, 0 nm
Total Concentration: 33.52 particles / frame, 4.03E8 particles / ml
Selected Concentration: 0.00 particles / frame, 0.00E8 particles / ml
Fitted Curve : Mean: 0 nm, SD: 0
Completed Tracks: 610
Drift Velocity: 76 nm/s

ANALYSIS SETTINGS:
Frames Processed: 1535 of 1536
Frames per Second: 25.61
Calibration: 184 nm/pixel
Blur: Auto
Detection Threshold: 10 Multi
Min Track Length: Auto
Min Expected Size: 100 nm
Temperature: 30.10 oC
Viscosity: 0.79 cP

hPBMC	EV	
0.63	μg/mL			
4.3	x	109	/mL	

133	nm	

ANALYSIS REPORT
Nanoparticle Tracking Analysis (NTA) Version 2.3 Build 0011 RC1

Particle Size / Concentration Sample Video Frame

Particle Size / Relative Intensity Particle Size / Relative Intensity 3D plot

Operator:
Sample:
Video File: 150521 cms5a.avi analysis no: 001
Date/Time of Report: 21/05/2015   12:10:36
Dispersant/Diluent:
Concentration:
Pre-treatment:
Remarks:

RESULTS:
Size Distribution: Mean: 124 nm, Mode: 99 nm, SD: 52 nm
Cumulative Data (nm): D10: 68, D50: 117, D90: 180, D70: 142
User Lines: 0 nm, 0 nm
Total Concentration: 263.38 particles / frame, 34.75E8 particles / ml
Selected Concentration: 0.00 particles / frame, 0.00E8 particles / ml
Fitted Curve : Mean: 0 nm, SD: 0
Completed Tracks: 3715
Drift Velocity: 410 nm/s

ANALYSIS SETTINGS:
Frames Processed: 1536 of 1537
Frames per Second: 25.63
Calibration: 184 nm/pixel
Blur: Auto
Detection Threshold: 10 Multi
Min Track Length: Auto
Min Expected Size: 100 nm
Temperature: 28.60 oC
Viscosity: 0.82 cP

CMS5a	EV	
0.83	μg/mL	
8.0	x	109	/mL	

124	nm	

c� DUC18	CD8	EV�

50	nm	 50	nm	
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Supplementary Figure 2. Western blot analysis of EV proteins. Total proteins from DUC18 

CD8 EVs, BALB CD8 EVs, B16F10 EVs, or DUC18 CD8+ T cells were subjected to SDS-PAGE, and 

western blot analysis was performed by using mAbs specific for CD9, perforin, granzyme B, Alix, and 

Tsg101.  

 
 
 
 
 
 
 
 

CD9� Perforin� Granzyme	B� Alix� Tsg101�

24		
kDa�

70		
kDa�

25.5		
kDa�

100		
kDa�

50		
kDa�

D
U
C1

8	
CD

8	
EV

	
BA

LB
	C
D
8	
EV

	
D
U
C1

8	
CD

8+
	 T
	c
el
l	

B1
6F
10

	E
V�

D
U
C1

8	
CD

8	
EV

	
BA

LB
	C
D
8	
EV

	
D
U
C1

8	
CD

8+
	 T
	c
el
l	

B1
6F
10

	E
V�

D
U
C1

8	
CD

8	
EV

	
BA

LB
	C
D
8	
EV

	
D
U
C1

8	
CD

8+
	 T
	c
el
l	

B1
6F
10

	E
V�

D
U
C1

8	
CD

8	
EV

	
BA

LB
	C
D
8	
EV

	
D
U
C1

8	
CD

8+
	 T
	c
el
l	

B1
6F
10

	E
V�

D
U
C1

8	
CD

8	
EV

	
BA

LB
	C
D
8	
EV

	
D
U
C1

8	
CD

8+
	 T
	c
el
l	

B1
6F
10

	E
V�



 3 

 
 
Supplementary Figure 3. No effect of CD8+ T cell EVs on cultured tumour cells. (a) 

DUC18 CD8 EVs or BALB CD8 EVs were added to the cultures of CT26, CMS5a, 4T1, and CMS7 

(10 µg/mL). Three days after EV treatment, the tumour cells were stained with annexin V and then 

analysed by flow cytometry. (b) CT26, B16 or CMS5a cultured with/without DUC18 CD8 EVs for 2 

days were fixed and permeabilized with acetone, and then stained with an activated caspase-3-specific 

mAb (C92-605: BD Biosciences). 

 

 

 

 

 

 

 

 

 

 

Sheet2

Page 4 of 8

Sheet2

Page 4 of 8

Sheet2

Page 4 of 8

Sheet2

Page 3 of 8

Sheet2

Page 3 of 8

Sheet2

Page 3 of 8

Sheet1

Sheet1

Sheet1

Sheet2

Page 1 of 8

Sheet2

Page 1 of 8

CT26	

4T1	

CMS7	

1.0	 1.6	

0.9	 1.8	 1.3	

1.2	 1.9	 0.6	

untreated												BALB	CD8	EV								DUC18	CD8	EV		

Annexin	V�

a�
%
	n
um

be
r	
of
	c
el
ls
	CMS5a	

0.8	0.9	 1.1	

CT26	+	DUC18	CD8	EV� CT26�

B16	+	DUC18	CD8	EV� B16�

CMS5a	+	DUC18	CD8	EV� CMS5a�

Activated	Caspase-3�

b�

Sheet2

Page 1 of 8

1.1	



 4 

 
Supplementary Figure 4. Reduction of growth and spheroid-forming capacity of 
tumours by i.t. treatment of CD8+ T cell EVs. (a) CMS5a-bearing wild-type or nude BALB/c 

mice were given intratumoural administration (10 µg [5-7 x 108 vesicles]/tumour) with DUC18 CD8 

EVs, BALB CD8 EVs, BALB CD4 EVs, CMS5a EVs, or hPBMC EVs on day 12, and subcutaneous 

CMS5a growth was monitored thereafter (*, p < 0.05 and **, p < 0.01; NS: not significant; error bars 

indicate SEM). (b) CMS5a tumours at 3 days after treatment with/without DUC18 CD8 EVs were 

suspended and then cultured for 24 h. Spheroid formation was observed by microscopy. (c) DUC18 

CD8 EVs (10 µg [5-7 x 108 vesicles]/tumour) were administered to CT26 (BALB/c) or B16 (B6) 

tumours on day 10 after tumour inoculation, and tumour diameters on day 21 were measured (*, p < 

0.05 and **, p < 0.01; error bars indicate SEM; n.s.: not significant). The data were analysed by a 

two-tailed unpaired Student t-test. (d) CMS5a tumours at 3 days after the indicated EV treatment were 

sectioned and stained with Ki-67 mAb (red) and DAPI (blue). Each photo is a representative of 5-6 

photos. 
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Supplementary Figure 5. Tumour stromal cells other than mesenchymal cells are not 
affected by CD8+ T cell EV treatment. At 3 days after treatment of subcutaneous CMS5a tumours 

with/without two lots of DUC18 CD8 EVs, BALB TB CD8 EVs, or BALB CD8 EVs (10 µg [5-7 x 108 

vesicles]/tumour), obtained tumour cell suspensions were stained with CD4, CD8, F4/80, I-Ad, CD206, 

Gr-1, CD11b, or CD11c-specific mAb and analysed by flow cytometry. 
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Supplementary Figure 6. B16 melanoma-specific expansion of CD8+ T cells in vitro. B6 

splenocytes were stimulated with both TRP-2 and gp100 peptides and then monitored for the 

proportion of TRP-2 or gp100-specific T cells in total CD8+ cells on days 5, 7, 10, and 15 by flow 

cytometric analysis using the corresponding tetramers (T-select MHC tetramer: MBL Co. Ltd.). An 

unrelated tetramer was used as a control. 
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Supplementary Figure 7. No depletion of tumour mesenchymal cells by i.t. treatment 
with BALB TB CD8 EVs. BALB TB CD8 EVs (10 µg [5-7 x 108 vesicles]/tumour) were injected 

into day 12 CMS5a tumours. Tumour diameters were monitored (n.s., not significant). The data were 

analysed by a two-tailed unpaired Student t-test. (a), and CD140a expression, spheroid formation, 

Ki-67 expression, MSC area, CAF area, and TGF-β expression were examined by using day 15 tumour 

sections or suspensions (b, c). CMS5a tumour diameter on day 21 and the number of MSC and CAF 

areas in the BALB TB CD8 EV-treated group were not significantly different from in the untreated 

group (p > 0.01). The data were analysed by a two-tailed unpaired Student t-test. 
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Supplementary Figure 8. Characterization of cultured Thy-1.1+ bone-derived MSCs. (a) 

Thy-1.1+ bone-derived MSCs cultured for 1 month were stained with PE-conjugated CD140a and 

APC-conjugated Sca-1-specific mAbs, and FITC-conjugated Thy-1.1, CD29, or CD105-specific mAb, 

or a mixture of FITC-conjugated CD14, CD34, and CD45-specific mAbs, and then subjected to flow 

cytometric analysis. (b) Colony formation of bone-derived MSCs cultured for 2 weeks was visualized 

by Giemsa staining. (c) Bone-derived MSCs (80% confluent) cultured for 1 month were differentiated 

with adipogenic or osteogenic medium for 3 weeks. Bone-derived MSCs that differentiated into 

adipocytes or osteocytes were stained with Oil Red O or Alizarin Red S, respectively. 
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Supplementary Figure 9. Strategy for generation of Thy-1.1+ MSC chimeric BALB/c 
mice. Cultured Thy-1.1+ bone-derived MSCs and Thy-1.2+ BALB/c bone marrow cells were 

transferred intravenously into 6 Gy-irradiated BALB/c mice. Two months after transfer, CMS5a cells 

were inoculated subcutaneously into Thy-1.1+ MSC chimeric mice. Two weeks after CMS5a 

inoculation, DUC18 CD8 EVs or BALB CD8 EVs were injected into CMS5a tumours (approximately 

1 cm in diameter). 
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Supplementary Figure 10. Characterization of CD8 EVs and miR-298-5p against tumour 
cells or MSCs. (a) DUC18 CD8 EVs, BALB CD8 EVs, or BALB TB CD8 EVs were added to the 

culture of CMS5a, CT26, 4T1, CMS7, or CMS5m (10 µg/mL). Three days after EV treatment, CD140a 

expression by tumour cells was analysed by flow cytometry. Rat IgG2a mAb was used as a control. (b) 

Bone-derived MSCs cultured with/without DUC18 CD8 EVs for 2 days were fixed and permeabilized 

with acetone, and then stained with an activated caspase-3-specific mAb (C92-605: BD Biosciences). 

(c) Bone-derived MSCs transfected with/without miR-298-5p were subjected to quantitative RT-PCR 

with miR-298-5p primer at 2 days after transfection (**p < 0.01; error bars indicate SEM). The data 

were analysed by a two-tailed unpaired Student t-test. (d) Bone-derived MSCs transfected by 

miR-298-5p in the presence of pan-caspase inhibitor (Z-VAD-FMK) or caspase-3 inhibitor 

(Z-DEVD-FMK) were cultured for 3 days, and subjected to flow cytometric analysis after staining with 

APC-conjugated annexin V. (e) Small RNAs from BALB CD8 EVs or B16F10 TB CD8 EVs obtained 

from indicated culture periods, CMS5a EVs or B16F10 EVs were subjected to quantitative RT-PCR by 

using miR-298-5p (**p < 0.01; n.s.: not significant; error bars indicate SEM). The data were analysed 

by a two-tailed unpaired Student t-test.  
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Supplementary Figure 11. Programmed death of Jurkat cells by camptothecin and 
reduced MSC-mediated spheroid formation of tumour cells by CD8+ T cell EVs. (a) Jurkat 

cells treated with 5 µΜ camptothecin for 5 h were subjected to flow cytometric analysis after staining 

with annexin V (black line: camptothecin-treated; filled gray: untreated control). (b) The number of 

spheroids of CMS5a, 4T1, CT26, and B16 cultured with bone-derived MSCs for 4 days in the presence 

of DUC18 CD8 EVs or BALB TB CD8 EVs were observed microscopically (*, p < 0.05 and **, p < 

0.01; error bars indicate SEM; n.s.: not significant). The data were analysed by a two-tailed unpaired 

Student t-test. 
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Supplementary Figure 12. No expression of death molecule ligands and T cell markers 
on CD8+ T cell EVs. (a) Bone-derived MSCs or CMS5a cells were stained with Fas-specific mAb 

(SA367H8: Biolegend) and then subjected to flow cytometric analysis. (b) DUC18 CD8 EVs bound to 

latex beads were stained with TNF-α (MP6-XT22: Biolegend)- or a FasL (MFL3: Biolegend)-specific 

mAb. The stained cells were subjected to flow cytometric analysis. (c) Bone-derived MSCs were 

cultured with DUC18 CD8 EVs with/without FasL-specific mAb (MFL3). After 3 days, the obtained 

cells were stained with CD140-specific mAb and annexin V, and subjected to flow cytometric analysis. 

(d) Expression of CCR7, PD-1, CD40L, TIM-3, or CD9 on DUC18 CD8+ T cells, DUC18 CD8 EVs, 

or BALB CD8 EVs were examined by flow cytometry. (e) After a comparison of miRNAs values 

among DUC18 CD8 EVs, BALB CD8 EVs, and BALB TB CD8 EVs, we selected both DUC18 CD8 

EV- and BALB CD8 EV-dominant miRs. The selected miRNAs have been reported to participate in 

tumour modulation at a high frequency (70–80%).  
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Supplementary Figure 13. Preferential engulfment of mammalian EVs by cultured MSCs. 
SYTO RNASelect-stained BALB CD8 EV or hPBMC EV was added to B16, CMS5a, or bone-derived 

MSC cultures. Two hours later, the cells were treated with lysotracker (blue), and then observed by 

confocal laser scanning microscopy. Each photo is a representative of image of 2-3 photos. 
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Supplementary Figure 14. No inhibition of tumour lung metastasis by CD4+ T cell EV or 
endogenous T cells. The protocol for the observation of CMS5m lung metastasis in Fig. 5c was 

used. Lung metastasis of subcutaneous B16F10 tumours in B6 wild-type mice (a) or subcutaneous 

CMS5m tumours in BALB/c nude mice (b) on day 45 from the indicated groups was observed. Arrows 

indicate metastatic colony location of tumours. The numbers of metastatic tumour colonies were 

counted (*, p < 0.05, **, p < 0.01, n.s., not significant; error bars indicate SEM). The data were 

analysed by a two-tailed unpaired Student t-test.  
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Supplementary Figure 15. Extravasation of adoptive transferred CD8+ T cells at tumour 
neovascular site. Thy1.1+ DUC18 CD8+ T cells were transferred intravenously into day 12 CMS5a 

tumour-bearing BALB/c nude (a, b) or wild-type mice (c). The next day, the resected tumours were 

sectioned and stained with the indicated mAbs and DAPI. White or yellow dotted circles indicate 

CD31+ VCMA-1+ and CD31+ Sca-1+ neovascularization areas, or CD140a+ Sca-1+ mesenchymal 

tumour stromal areas, respectively. 
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Supplementary Figure 16. Summarized figure regarding function of CD8+ T cell EVs 
against tumours. CD8+ T cells enter tumour lesions at neovascularization sites, release EVs, and 

deplete mesenchymal tumour stromal cells by EV-mediated apoptotic death. Depletion of tumour 

stromal cells including MSCs and CAFs by CD8+ T cell-derived EVs results in reduced tumour growth, 

and prevention of tumour invasion and metastasis. 

 
 
 
 
 
 

Malignant	tumour�

Tumour-specific	CTLs�

Tumour�

Tumour� Tumour�

MSC�

Tumor�

Tumour�

Tumour�

Tumour�

Mesenchymal		
Stromal	area�

Tumour		
area�

EVs�

Mesenchymal	
tumour�

Mesenchymal	
tumour�

Reciprocal		
activation�

M
es
en

ch
ym

al
		

tr
an

si
ti
on

�
Tumour	growth�

Apoptosis	of	MSC	by	up-taking		
CD8+	T	cell-derived	EVs	

Mesenchymal	
tumour�

CD8+	T	cells�

Invasion�

Systemic	circulation� Metastasis�

MSC�

MSC�

CAF� Blood	vessel�

Myofibroblst�



 17 

 
 
Supplementary Table 1. Normalized raw data of indicated miRNAs in CD8+ T cell EVs and CD4+ 

T cell EVs, bone-derived MSCs, and tumour cells. Both DUC18 CD8 EV- and BALB CD8 

EV-dominant miRNAs over 1.5-fold in the ratio of the global normalized data of corresponding 

miRNAs from BALB TB CD8 EVs, bone-derived MSCs, or tumour cells are indicated as the filled 

pale orange. BALB TB CD8 EV-dominant miRNAs over 2.5-fold in the ratio of the global normalized 

data of corresponding miRNAs from DUC18 CD8 EVs and BALB CD8 EVs are indicated as the filled 

pale Blue. n.d.: not detected. 
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