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2%CMC-Na
3mg/kg  5Smgkg 3 mg/kg 5 mg/kg
MWCNT 2+ 4+ 4+ -
MWCNT - - - 4+
2+ 4+ 3+ 2+
1+ 2+ - -
1+ 4+ 2+ -
- - - 4+
1+ 2+ 2+ -
- - - 4+
- - - 1+
1+: Minimal, 2+: Slight, 3+: Moderate, 4+: Severe
3. g
2%CMC-Na
0 mg/kg 3 mg/kg 5 mg/kg 7 mg/kg 5 mg/kg
9 + S.D. 37.03x£ 220 36.25% 2.06 37.17x 2.78 37.35+ 3.10 36.68% 2.13
14 + S.D. 48.69% 3.17 41.48% 4.24*% 43.60x 4.95% 45.72+ 558 44.54x 4.10*
17 + S.D. 6141+ 481 51.69+ 5.73* 5495+ 6.90 57.86x 7.70 56.26% 5.62*
*: p<0.05
4.
2%CMC-Na
0 mg/kg 3 mg/kg 5 mg/kg 7 mg/kg 5 mg/kg
HGB (g/dL) + S.D. 1140+ 1.57 12.02+ 1.37 11.53+ 1.06 10.88+ 0.79  11.80%+ 0.93
(%) + S.D. 66.66% 2.76 55.94% 9.72 63.08% 695 59.20% 7.08 56.46% 3.03*
(%) + S.D. 29.04% 3.78 36.32%+ 10.46 29.88+ 5.82 35.53f 7.61 36.96% 4.08*
(%) +SD. 238+ 095 320+ 1.11 3.15¢ 1.58 2.73+ 0.74 3.36% 1.62
(%) +S.D. 192+ 0.81 454+ 2.61 390+ 146 2.55+ 0.81 322+ 1.34
(%) + S.D. 0 0 0 0 0
*: p<0.05
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2%CMC-Na

0 mg/kg 3 mg/kg 5 mg/kg 7 mg/kg 5 mg/kg

pH
pCO,
pO2

+ I+

I+

S.D. 7.458+ 0.028 7.476x 0.043 7.443+ 0.051 7.489+ 0.017 7.422+ 0.044
S.D. 28.16x 223 25.90+ 445 28.80x 6.10 2493+ 2.76  32.90+ 7.49
S.D. 117.4+ 13.36 115.0+ 11.28 112.9+ 28.02 128.0+ 535 116.0+ 31.11

a7



2%CMC-Na

0 mg/kg 3 mg/kg 5 mg/kg 7 mg/kg 5 mg/kg
10 10 10 10 10
158 137 153 155 152
+ SD. 158+£2.1 13.7¢1.8 153423 15.5+1.8 15.2+1.1
156 131 151 151 149
+ S.D. 15.6+£23 13.1+£2.0% 15.1£2.5 15.1£2.1 14.9+1.0
(%) 19 (11.8) 24(18.4) 18(12.0) 16 (12.6) 10 (6.6)
(%) 15(9.3) 17(13.3) 14 (9.3) 15(11.9) 8(5.3)
(%) 4(2.5) 7 (5.0) 4(2.8) 1(0.7) 2 (6.6)
137 108 133 136 140
+ SD. 13.743.0 10.843.1  13.3£29  13.64+4.1 14.0+2.4
+ S.D. 1.46+0.47 1.31£1.02 1.64£1.08 1.20+1.06 0.98+0.57
(8 + S.D. 1.13+£0.08 0.87+0.13* 0.86+0.17* 0.98+0.13*  0.95+0.13*
(2) + S.D. 0.10+0.01 0.08+0.01* 0.08+0.01* 0.09+0.01 0.08+0.01%*
(%) 0 (0) 13 (12.3) 20 (18.6) 9(8.7) 10 (9.0)
*: p<0.05
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9

MWCNT
Omg/kg Omgkg Omgkg 0.5mgkg 1.0mgkg 2.0 mgkg

0 +S.D. 283+2.0 28.842.2 28.842.2 28.8+2.3 28.4+£1.6 28.7£2.5
3 +S.D. 2894+2.0 29.242.7 29.5+2.4 29.64+2.5 29.5£1.6 29.442.8
6 +S.D. 30.5£2.0 30.7+1.8 31.242.7 31.3£2.5 31.0+1.7 31.4+29
7 +S.D.  31.3£24 31.5¢1.9 313429 30.2£2.6 29.6x1.9 28.8£2.9
8 +S.D. 32.1+24 31.7£1.8 31.9+2.8 30.9+£3.1 31.1x1.9 30.6+£3.2
9 +S.D. 332424 329+2.1 33.3+2.7 32.6£2.8 32.4+1.7 31.9+£29
10 +S.D. 34.7+2.7 342422 34.0+2.6 33.6£2.6 32.8+1.9 31.5£29
11 +S.D. 37.1£2.8 36.3+2.5 36.4+2.8 359+£29 35.5+2.1 34.1£3.1
12 +S.D. 39.4+£3.0 38.7£2.7 389432 38.8+£3.1 38.7+2.1 37.0£4.0
13 +S.D. 41.8+3.3 40.9+2.4 40.6+3.5 40.5+3.1 40.8+2.2 38.843.8
14 +S.D. 44.843.6 434427 43.6£3.9 432434 435425 414443
15 +S.D. 485442 46.9+3.0 47.0+4.2 46.5+£3.8 47.4+3.0 44.4+49
16 +S.D. 519446 50.3+3.1 50.144.7 50.0+4.1 50.6+3.6 47.3+5.3
17 +S.D. 56.0£5.0 53.7+3.5 53.6+£5.0 53.0+4.9 54.6+4.0 50.6+6.1
17 * +S.D. 36.7£3.0 35.5£1.9 35.7£2.7 358427 359422 34.6+2.8
k.
MWCNT
Omg/kg Omgkg Omgkg 0.5mgkg 1.0mgkg 2.0 mgkg
(2) +S.D.  56.0£5.0 53.7£3.5 53.6£5.0 53.044.9 54.6+4.0 50.6+6.1

(2) +S.D. 0.19+0.02* 0.19£0.01* 0.24+0.02 0.30+0.02* 0.34+0.03* 0.35+0.05*

(%) +S.D. 0.34+0.02* 0.36+0.02* 0.46+0.04 0.57+0.06* 0.62+0.07* 0.70+0.09*

(2) +S.D. 19.33+2.25 18.13+2.10 17.904+2.41 17.20+£2.76 18.66+2.11 16.01+4.01

(%) +S.D. 34.45+1.43 33.7242.28 33.29+1.79 32.31+3.01 34.12+1.78 31.23+4.59

p<0.05
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MWCNT

Omg/kg Omgkg Omgkg 0.5mgkg 1.0mgkg 2.0 mgkg
11 10 11 11 9 11
156 133 146 155 127 146
+S.D.  14.2+13 13.3+1.2 13.34+2.1 14.1£1.3 14.1+1.4 13.3£24
(%)  155(99.4) 131(98.6) 145(99.2) 154 (99.4) 127 (100) 142 (97.3)
+S.D. 14114 13.1£1.2 132422 14.0£1.2 14.1£1.4 12.9+23
(%) 5@3.2) 324 6(34) 17(11.3) 5#.1 12 (8.9)
+SD.  0.5+0.7  03+05  0.5+1.0  1.5£12°  0.6£0.7 1.1+0.9
(%) 4(2.5) 2 (1.6) 4(24) 5(3.3) 2 (1.6) 10 (7.5)
+S.D. 04+0.5 02404  04+0.7 0509  0.2+0.4 0.9£1.0
(%) 0(0) 0(0) 1(0.5) 9 (6.0) 1(0.9) 0 (0)
+S.D. 0 0 0.1+0.3 0.8+1.2  0.14£0.3 0
(%) 1(0.6) 1(0.8) 1(0.5) 3.0 2 (1.6) 2(1.4)
+S.D. 0.1+0.3  0.1+0.3 0.1+0.3 0.3£0.5  0.2+0.4 0.2+0.4
(%) 150 (96.8) 128 (97.6) 139 (96.6) 137(88.7) 122 (96.0) 130 (91.1)
+S.D. 13.6£14 12.8t1.5 12.6+1.6 12.5+1.9 13.6£1.7 11.8£2.6
% +S.D. 573494 56.8£16.5 60.3+16.0 53.1+17.2 58.0+£20.3 48.3+15.5
(2) +S.D. 1.03+0.08 1.05+0.09 1.03+0.07 0.97+0.10 0.96+0.08 0.94+0.06"
(2) +S.D. 1.00+0.07 1.00+£0.09 0.97+0.08 0.92+0.11 0.92+0.10 0.90+0.07
(2) +S.D. 0.10+£0.01 0.10+0.01 0.10+£0.01 0.11+£0.01 0.09+0.01 0.10+0.01
(2) +S.D. 0.09+0.01 0.09+0.01 0.09+0.01 0.10+0.01 0.09+£0.02 0.09+0.02
(%) 0(0) 0(0) 1(0.6)° 0(0) 1(0.7)° 0 (0)
*: p<0.05
a b:
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MDA-435
MWCNT MWCNT-7 Lot No.060125-01k 0 12.7 25.3 50.6 p g/ml
MDA-435 37 72
MWCNT 25.3 50.6 p g/ml 3.0 0.4%
MWCNT
MWCNT Sy m
MWCNT 20p m
MWCNT
MWCNT
MWCNT  DNA
CNT  DNA
MWCNT
MWCNT
MWCNT MWCNT
DNA
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MWCNT
p53*/-
MWCNT
DNA
MWCNT
MWCNT
0.25p m 20
” m 113
MWCNT Kato
ICR MWCNT  70-110nm
1-4pm
DNA
MWCNT
MWCNT
6
MWCNT
in vitro
MWCNT MWCNT
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Jensen

15-50p m
LLC-MK2
MWCNT
2
MWCNT
5pm
CNT
20p m
anaphase
B.
MWCNT)
MWCNT MITSUI
MWCNT-7 Lot No.060125-01k
Takagi MWCNT
100nm Sy m
MWCNT 27 .5% MWCNT
0.5% Shin-Etsu
Chemical Co. Ltd. 3mg/ml
121 15



Tween 80 Tokyo Chemical Industry
Co. Ltd. 1.0
ultrasonic

homogenizer VP30s TAITEC Co.Japan

mCharry
HistoneH3 EGFP
CENP-A
MDA-435 Dr. Kenji

Sugimoto Osaka Prefecture University,
Osaka, Japan

D-MEM 10%
370C
FV1000(Olympus Corp.)
multi-Ar  He-Ne G
60 (1.20 NA)
35mm
IWAKI, ASAHI GLASS CO.Ltd.,
Tokyo) 5x 105 MDA-435
2ml D-MEM 370C
50%
(Improvision Inc., USA)
MWCNT 0 12.7 25.3 50.6p
g/ml

Z 2.0 m

MWCNT

MWCNT
50.6p g/mL
MWCNT
MWCNT
CNT
Fig.1A Supplementary movie 1
human neonatal
epidermal keratinocytes

24 MWCNT
CNT
CNT
Fig.18 72
Fig.1C
MWCNT
CNT
Fig.1C
MWCNT
MWCNT 0 12.7 25.3 50.6 p g/ml
MDA-435 37
72
232 112
170 282 Table  MWCNT
232 93(40%)
4
1.7% MWCNT



12.7 25.3 50.6 p

g/ml
40 (38%) 49 (27%) 34 (12%)
4
3.2% 11 5.9% 21 7.6%
MWCNT
MWCNT
0
5 3% 1 0.4%
25.3u g/ml
50.6up g/ml
MWCNT
Fig.2
metaphase 30
Supplementary movie 2
Fig.2A S5um  CNT
30
Supplementary movie 3 CNT
in Fig.2A
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CNT 3
Fig.2B and Supplementary movie
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DNA
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MWCNT
MWCNT

MWCNT 20p m

MWCNT
MWCNT

Stefan Pfuhler, Rosalie Elespuru, Marilyn
Aardema, Shareen H. Doak, E. Maria Donner,

Masamitsu Honma, Micheline Kirsch-Volders,

Robert Landsiedel, Mugimane Manjanatha, Tim
Singer, James H. Kim, Genotoxicity of
Nanomaterials: Refining Strategies and
Tests  for Hazard Identification.
Environment Mol. Mutagen. 54, 229-239
(2013)
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Table 1. MWCNT
MWCNT(ug/mL) Experiments Recorded cells Divided cells Dead cells Binucleated
cells
0 1 76 37 1 0
2 74 27 2 0
3 82 29 1 0
total 232 93 (40%) 4 (1.7%) 0
12.7 1 33 16 0 0
2 32 13 1 0
3 47 11 3 0
total 112 40 (38%) 4 (3.2%) 0
25.3 1 38 5 2 1
2 51 19 2 2
3 81 25 7 2
total 170 49 (27%) 11 (5.9%) 5 (3.0%)
50.6 1 86 12 10 1
2 101 11 5 0
3 95 11 6 0
total 282 34 (12%) 21 (7.6%) 1 (0.4%)
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MWCNT
HTCFNW
SSC MWCNT-7 MWCNT-SD1
IL-6 IL-1a
NLR pyrin domain containing 3 (NLRP3) siRNA
A
MWCNT
MWCNT HTCFNW
NLRP3
MWCNT-7 -SD1
HTCFNW
MWCNT
IL-1B MWCNT-7 33
NLR pyrin domain containing 3 M m 40-50 nm
(NLRP3) MWCNT-SD1 8 M m, 150 nm
IL-1P SD2 3 ym, 10-15nm
MWCNT HTCFNW -L 7.6+4.5 pm, 586
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nm CNF-S
nm 900

1.8+0.8 pm, 365

MILLIPLEX™ MAP
StealthTM Select RNAi  NLRP3

Stealth RNAi negative control  Invitrogen

MWCNT HTCFNW
MWCNT-7 SDI -SD2  0.5%Tween
20 Tween 80 PBS 5 mg/mL
1 5
HTCFNW
CNF
0.1%Tween
80 PBS

HTCFNW-L  0.58 mg/mL
HTCFNW-S 0.62 mg/mL

THP-1 24well
0.3uM PMA  10%FCS
RPM1 72
PMA
24 MWCNT
6
Tween 0.002%
MILLIPLEX™MAP

MWCNT

PMA THP-1 MWCNT
HTCFNW  Tween 80
0.002% 20
10%FBS
PBS 100p m
FACSCalibur
BD Biosciences SSC
FCS 10,000
RNA
RT-PCR

RNA  RNeasy Mini Kit
DNAse TagMan
one-step RT-PCR Master Mix Reagent Kit

Applied Biosystems ABI Prism 7300

RT-PCR
18S rRNA
C.
1 MWCNT HTCFNW
MWCNT
SSC
SSC
MWCNT-7 -SD1 3 6 12y g/mL
6 pg/mL
SSC 6 pg/mL
40%  50%
cytochalasin D 0.2 uM
MWCNT
MWCNT-SD2
HTCFNW-L ~ HTCFNW-S 20%
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SSC HTCFNW

2  MWCNT-7 -SDI1

IL-6 IL-1a
MWCNT-7 -SDI
6.6 ng/mL

HRCFNW-L

HTCFNW-L 22

IL-6
MWCNT-7
IL-1a

-SD1

3 MWCNT-SD-1
IL-1a

NLRP3 IL-6

MWCNT-7 IL-1B
Nod NLR pyrin
domain containing 3 (NLRP3)
MWCNT-SD-1
IL-6 IL-1a NLRP3
siRNA
NLRP3 NLRP3
NLRP3 siRNA (#1, #2, #3)
NLRP3 mRNA
negative control siRNA GC high 40%
MWCNT-SD1
6.6y g/mL IL-6 9
12% IL-1a
4 20%
MWCNT-SD-1 IL-6 IL-1
a NLRP3

IL-1B

MWCNT-SD1 -M  HTCFNW-L
IL-1B MWCNT-SD2
HTCFNW-S %
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MWNT-7
virus (RSV)
SD-1

0.25 mg/kg BALF

RANTES  MIP-1a

0.025 mg/kg/day

mg/kg/day

MWCNT IC

MWCNT
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SD-1 respiratory syncytial

20 30
MWNT-7
MIP-1a 0.25

MWNT-7 Taquann

respiratory syncytial virus (RSV)

BALF

RANTES MIP-1a

MWCNT



RSV
MWNT-7 MITSUI
MWNT-7 Taquann SD-1
MWCNT
27G
0.02%
Tween 20 -phosphate buffered saline (PBS)
MWCNT
0.01 0.1 mg/mL 50 uL
BALB/c 6

ketamine 40 ug/g, xylazine 6 ug/g

0.02% Tween 20-PBS

MWCNT 5 1 35
RSVA2  5x10°PFU
CYy PBS
5 100
mg/kg RSV 5
PBS 0.8 mL
BALF BALF
-80
BALF
IFN-y eBioscience Mouse
Ready-to-Go ELISA
RANTES MIP-1a

R&D Systems Quantikine ELISA
BALF
)
HE
SD-1
RSV 5 SD-1 0.25 mg/kg
BALF
RANTES
MIP-1a 20
30
MWNT-7
MWNT-7 531 3
BALF
IFN-y

0.025 mg/kg/day

RANTES MIP-1la P<0.001
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0.25
mg/kg/day P<0.001
MWNT-7
MWNT-7 Taquann
RSV 5 0.025
mg/kg/day
BALF IFN-y RANTES
MIP-1a MWNT-7
MWNT-7 SD-1 RSV
MIP-1a BALF
RSV
MIP-1a
MWNT-7 RANTES
MIP-1a
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RAW264.7

in vitro

Taquann

1. MWNT-7 SD-1
MIP-1a BALF

2. MWNT-7 MIP-1a
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(CD4 CD8 Thl7)
18
2 C57BL/6
SLC  MRL/Ipr
5
(MWCNT)
1 B6
18
MRL/lpr 6
MWCNT
MWCNT-7
Taquann MWCNT
0.1 Tween80
lp g 10p g

MWCNT

MWCNT

CD4 CD8 B220 NKI1.1 CDI11b CDllc

FACSCant BD Biosciences

Foxp3
0.2
eBioscience
eBioscience
ELISA
MRL/lpr
RF ELISA

Mouse Rheumatoid Factor Ig’s
ELISA Kit (AlphaDiagnostic International)

1 8
C57BL/6 0 1 10pg
MWCNT 18
3 6 12
2
MWCNT
3A
3B
3B
3C 5 2 3



MRL/lpr

MWCNT 4 MRLA+/+ MWCNT
MWCNT 10
T T
MRL/lpr MRL+/+ MWCNT
CDh4 CD8 T CD4/CD8
11
Foxp3 Foxp3 CD4 T
CDh4 T MWCNT
12 MWCNT T
WMCNT CD44
CD62L
MWCNT
B220 Thy1.2 F4/80 12
CDllIc CD206 M1 MWCNT
M2 MWCNT
13
WMCNT M1 MWCNT 1
ELISA
1 2
7 M1/M2 MWCNT
MWCNT 14
7 3 MWCNT
Ml M2 14
MWCNT
7
SLE MWCNT in vivo
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MRLA/+
MWCNT 8
6
8 6 MWCNT
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9
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X1

Experiment 1

Mice : 2C57BL/6 (8 weeks of age)

Group (n=5): 0 yg/mouse, 1 ug/mouse, 10 ug/mouse
MWCNT: Taquann-treated MWCNT (MCNT-7, Mitsui )
was provided from Dr. Taquahashi and Dr. Kanno.
Vehicle: 0.19% Tween80/saline

Intraperitoneal

injection -

Y 18 months
MR

10 :IJ; [ Collecting blood Analysis

Flow cytometric analysis of PBMCs
Detection of cytokines, chemokines, and
growth factors in the sera by multiplex assay

X1:EH#C57BL/6W I ANDMWCNTIREEBR IO I—)L
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X2

Body Weight of MWCNT-administered Mice

40
35 d

5 30 /ézﬂ
2 20 . gl — MWCNT 0 ug
i 15 = MWCNT 1 g
§ 10 MWCNT 10 yg
5
7 3 6 12 18

Month after injection

X2:EEC57BL/6XIAANDMWCNTIREICLBHRELL, RHODEKELRE
BRIz RS, FERIZFEHSDTRT,
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X3

MWENT O pg . MWCNT 1 g

MWENT 10 pg

c MWENT 10 ug

B3 MWCNTE G I DR RO BIRETE L, (B (B) BUKESUR. B
=EOBHER o FROSERELE FEISHORE.
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4

Effect of MWCNT Administration on Spleen and

Mesenteric Lymph Node

Spleen Weight ~ Spleen Cell Number mLN cell Number
00 10 ]
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a ] I ]
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L] 5 E
100 £ E
& & 2
m 2
1] T 0 -

1 u |
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!

Opg 1pg 10 ug

18 months after injection
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FERIXTE (n=5)+5D TR T . *p<0.05
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5

Effect of WCNT Administration on T and B Cell Population
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6

Effect of MWCNT Administration on Regulatory T Cell (Treg)
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E7

Effect of MWCNT Administration on M1 and M2 Macrophage

MWCNT O ug MWCENT 1ug MWENT 10 pg ML Mz MI/M2
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2|8

Experiment 2

Mice : 2MRL/Ipr (fas gene mutation, an model for
autoimmune diseases such as SLE, RA, 55) and £ MRL+/+
(control)

Group (n=5): 0 pg/mouse, 1 uyg/mouse, 10 ug/mouse
MWCNT: Taquann-treated MWCNT (MCNT-7, Mitsui )
was provided from Dr. Taquahashi and Dr. Kanno.
Vehicle: 0.19% Tween80/saline

Intraperitoneal
injection
h . = - - (month)
0
e OTTTTT]
Collecting blood Analysis
o [l i

Serum/Rheumatoid factor

E& MR Ipre 2 A~OMWONTIRES R T Oka— L
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Body Weight of MWCNT-injected MRL/Ipr
and MRL+/+ Mice (6m)

a0
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Bady weight (g )
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0 1 10
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10

Spleen Weight and Spleen Cell Number in
MWCNT-injected Mice (6m)

Spleen Weight Cell number in Spleen
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Effect of MWCNT administration on T population in MRL mice
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Effect of MWCNT Administration on Treg Cell
and Memory T cell in MRL Mice
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Effect of MWCNT Administration on
Macrophage and DC in MRL Mice
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Effect of MWCNT Administration on
Serum RF in MRL//pr Mice
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