AT ERA BRI EE RS (LFEWE Y R isEE
F /=7 U T NADOe MERREOTHITFEIZEET 05T
SEBEFERN L D% TEN & U= Hmese -
SrERFSTER S

SERSERRRE [0 =T U T VR AR L HENEIREIZ B3 SRS

Moot EiEtaR  ENER SRS ,
BRIt 7 — M e

BrEEE

(/=7 VT AOe MERZEDTHITECET 5 - 25 BEWAIT X B4 5 &
U= MSHmAgE -1 Tl MCESERY . TENT ) <7 U 7 IVOWARTED A~DSEM:
DOEWEEMEREEET 5 HEEREHELTHZ LR BEE LTS, ZO7DIZ, AMED
BB U 28 BB ARBREBE 2 AWTH /=T U TILOL S BB GG R & L,
FEERBRESUAEEEEROBUE, KU O/ REREIT 2D T D, AR T,
AREOREERBIRERAONCT ATDDERE LT, 7/ ~v7 U TVRARRIZED ., B
PIZIEEE LTI O RNEIREI B A IfZE 4T o 1o BAROIZIE, h—RF/ Fa—7 (CND)
D—2>THDHEBN—R T/ Fa—7 WMD) ZRRAEL LT, <7 AOMids5 MICNT A
L. HEHEEE RS D IEOMNLE T Tz, $in, EREWEHER L Tt h0sEEDE T
— X ERDHT-DITIE, BEER Y RE LTz L OO BN IR R T A MNERH B, FO
7z, H23 EREIZ MIONT & SRR T 5515 (Taquann ¥5) ZAREICBRZEE U (RFFHIRETS) . H24
FEL, FOTREZNER L T RNEBEMEAT /-0 BRI ZEZ T,

Taquann FERERRR(E (MWCNT-Taq) 1, MWCNT JESRICEHES U CEIEEMRDV D72 < D> DBRE L7k
MERI D32 < B E I B R OKHRICEEIC BT AIEE 2 LTV, MWCNT-Taq 10 ug, 1 ug,
0.1 ug IZEFENIHERIT. ZN20 2.3X107 &K, 4. 0X10°4A, 3.2X10°AKTH-o7l-, Z0O
Fe~v 21 B 2 KH, 5 HEOKEESFRERAEIT o7z, 5 BEOAEERET 1. 8 mg/n’
Thotz, BERTRIZT AOMEFER L, 7/Vh ViR LT MICNT ZEIN UiER - &S %
FHRIL 7z, ATL T, BRLEEIOMIC 1 ug O MICNT-Taq Z¥9IN L CIRIERIC MIONT Z[EIY LT
W RS ZFHAI LTz, TORER. HBERAZAT ST MITIL 5. 1 X 10RO ENZ ENT
UMz, MWCNT-Tag lug OBSHIENNESR TEIN SAU7-HERIE 1. 6 X 1°KTH o7, 1ug OERINE
NENGRET S L. 3.2 ug/EWMIICERY AT & B2 BD,

AEEOSHERFETIL. Taquann IEOBRZATY Y, 25 ZBERAERRHIFTRE & 725 MWCNT-Taq O
EBIERNHZHAL LTz, FEZMINT-Taq %~ 7 RICEHEBRAEATV ., FlZE FiD MICNT O
MHER A E BRI IR 3 D B A L LT, REEEIIMICNT-Taq & AR S BBERA LT T A
ORI B BRSO L, IRE & ORREZH LT HFETH S,

A HFSEHAEY BT D - &S RBERAN L D%
[/ ~=7 V7Ot MEREEOTETF FEA & U EMRHIAIZE - Tl s
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RERY  THENT ) ~T VT VOB
DNDIFEED BN EER A ST
5 HEE RIS T A EEERNE LT
Wb, ZOTDIT, MEOEBHFICRI L
EHERBERAABREEZHNTT /<=7
TNDOEERERANFHRZEm L. FHEFEH
R E A EHEROBIS. KOV DOFE
IRIRBEFRAT 2D TN D, AR T,
AREEOREFERABREALMNIT ST
DOFHRE LT, F/~T VT IWRAREIC
X BDIRNENREIZ BT DA5EEAT 9,

KBS FEWOENEREIL, mass
spectroscopy, 35V N isotope & HAVVTE
BT5Z LRRATOI TS, ONT DR
NETREDRIEIZ b Z AU U7z HiEhsE A
XH. isotope & mass spectroscopy & fER
+ 595D, Raman SRR 25 2.
FRRR A TR U CRREFEICRIR T ONT (L
LTRSS L CERT DL s
ENTCWD, 2 bORIEFE IR ER T
WWEBITHE SNAT-0, EElEZA LT
V) CNT DIFNETREOBEE A4ERE T 2 118N
72ETH D, LU G, INT OARE
BETHET D 7-0DFHRE LTR+570 8
DD, BIb, ONT O X 5 7eilfeik CLEHE
DN T, RNICERE S T4
& YA X DAEREENTKRT U CEERERR
ZEO, BRIE ORI N CTRER
X7 v S NVORHEE TR TEER T A—
X —Tdb 5 LRI, FHREEROERIDIL
ERE B DHEEIRTET D, ME S bR
FCEIET AT RRIFRI0.5 umbh
THAEETHDHIONT DX HIZESIT K un
THDHMN, T AT K E RS
TlL. Z25@E 154 (Aerodynamic Diameter ;
ADD) ZEBETDHMLENRD D,

AGYPARFZE UL, MWONT DA {RE B 221
THEHOERE LT, BRICERE SN
Ay & A X ZEEIEET 55
EOML, KON\ BRI T ER S
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NDFEBRIEOREIEEZ B E LT3, BE
BONZIE, FERR 27 L C MWCNT Z[EIX L,
TEETUTEMESE (SEM) I X VBT B HIET
HD, BEEMEIED TEWT ANA M T,
KRR AR A FEDSEA S0 g, 1HE
REBEDIINOIEREIND T ) ~T VT LT
TR TR T < | BN HIZETE
727 & DS HIVA MICNT (2 DU TR ATRE T
RS, BFEOHR Z S LAy & DIRE
WRETOREFHELRETDHZ LIRS T
3720, ARSSERFSECIE, H23 4RREIZ Atk
ZA VAR TSRS MWCNT 2253 Uit L el
T A HEEBR L, ERICHPICERD A E
U7 MWONT DBIER AT o7, H24 FFEIL. &
BATRKES HE T D R 2R3 LT,
AT LT, BASHEDRIEDSBIAEDL
B#ATo7z, BER L= L 512, RrriRE o
AT T, BRI BB AR ODERLA~
DITEEEZRODHEET 77 X —ThbbD, 4
AR IR E CRIEET 203, K&kt
IFKGED BT TR RESND, — 5.
F =T U T NLOEERERAERITIB
TR L 22500, RIEDEEE TH D, AH
BISEA B SN DREE T O, BEEMNISE
WZET L, BT OB BB S
THDOTHDZEMBEESND, Fiz, RiE
VAV MWONT |2 XS EERR TR RE AT &
0 53578 B\ N TEEIRIB 2 R R 05 3 F
ALTND, ONT O AFERICERL T, 20
BHE RS DVEAE R O LB RO IR X
BT, ELL Y LREOME L ~L~D
HEESREORAZTHE T D R D, &
MZHE L THWRERE BT AT U A
FA =B ERR I, BEERIC LD Z ok
PERRKENI EOMEEINA T, ERE)
WEAER LT h~OIMEEDOENT — &
ERAT-DITIL, BEERD ZRFE L EThH
B AN TR E T 2R H D, LA
LRI, BEEMEST X DR
EREIZE MIRAIND Z ERNEESND



HABERRHERR Sy D A 0> B 732 B4R DV R
RE1GDAEREA BRI LTz, H23 FEED
RN T WONT % BBt 5 51

(Taquann 7%) ZAREIZBA%E L7z (FrFHipE
B, 24 T, 2 BNEBFRT 57
HOBEERH] & ERAR B EIELZ BN L
77,

B. WHEHE:
B-1. MWONTHEE
MWCNT 3 =FHBE OMINT-7 250 L7=,

WRHERR 70-170 nm (G 100 m) @
F& 1-199 un O 5 um 27.5%) ?
MRS 3.55X10%4/g @

RIGTR EREEE T B T B
{LFRERR ARESMIEE 99. 5%LL E

% : 3500 ppm (0. 35%)
Fifi#& : 470 ppm ¥
¥ .20 ppm ?
7w <5 ppm ?
B3 <40 ppm
) BN R L ST L X —DRET —

4,5

B-2. MWCNT Doy E H{EDBE%E (Taguann
%)

TaquanniEI I EETEFIEE (SEM) DR
BHWERLFIECH D [ERF G (EREE
T2 T D, EIHIERERR 22T 720
Tosb, EER RSN AEEFRA L= HO
ThbH, EEAITIE. 200 mgOMICNTRR A
H—% V7B —)b (TB il ;25.69° C,
BEE At Rl 500 mLIZ/Ek, &
BSET, @BRT A NZ—(BA VA2,
HBEAZ25 um) TAHIE LKRBIDEEERE RS
LB, HDEEED . AREEDBICERIEE
O - BEU b S5, EE L72REEOMICONT
IRER & EFE OO & R RN B ZE R

(Vacuubrand, MDAC NT+AK+EK) TikfEZEA
SPICHE S, BELEIRETHZ LT
YRR\ EERIRREOMICNT 2455 (K1),
TaquanniEDBIZE S ANE, 1EIOALEE (2455)
Tl mgfREDINE TH -7z, HUAEREL, TB
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EMVCNTDIRA R, ABFTEEZTRTHZ
Lizk Dy, 1EIOEETIO mgfEE DINEH S
bIND XTI oTz, FT. MCNTRAKZTB
I BRE S A T-01Z, TBEMWCNT 18
ASLTHBKAL, BRIy —y MRIZL
TEBIEA ST IV TCIREHDITRA L. &
D%, —25°C TS L7z D HHI60°CI2in
B L7=TBZ U UBRiE 2 T 7=, Z4AUT &
Y . MWCNTDTB~D 438 A W\ | LTz, F7z,
SR T ¢ NE—ZIFKBenD U o (BED
) ZHEX L, £ IR ERRICER SN T
WAIRERE—4— (FM34F T.P.C. DCMOTOR,
FENE  17.6 n/s) ZMEESEL, 74 LHF
— ZHRE) S W72 HMWCNTEREI & A1 5
Zllizk Y, AEEhEREE LS,

MWCNTJELZK & TaquanniERLERFR IR D REMED
b A X2~ 4R LTz,

PUT. MWCNTDJFSR ZMWCNT-Bulk, Taquann
TERFEMWCNT 2 MWCNT-Taq & 5015,

B-3. v AD2HZEFENAEE
MWCNT-Taq < U AN EHZBERAL, D
FRLZE £ AMICNT-TaqgDBRIE 21T o 77, Bl
Wit~ 77 2 (C57BL/6NCrSlc, SPF. SLC.
10-11:8#s, {AE 23.8-30.8g) &M L7,
EER A A MREAEIEE A L, MWCNT-Taq
1 H2EEM, s EMORESE BENAEIT
77, b AMOEEREILL. 8 mg/n*THh
o7 (BFBTEWAFEBROFMI OV T,
INNHRFZEE DREE SR, Z OB
iz UEBRICHE LT, £, BUED
B b B IEEY H L, MICNTOfhHZh=R
RO D I=OIER LT,

[fmEEmE ~DBLE]

OB NTOWTIL, BB ER
EHNCRET 275/ (IBR48EEREE1065,
R TEREEEE68 B—HCRIE) . EBREMWIOD
fiE N ORI N OB R 5 &
Y (CPRRISEBRER RS8R . [EAY @
B OFTEES A MBI 1T 2B ERE
DEMZEETT 2 EASEE (Prki8FE6 A1 BT
A EE KRB REARRREM) . 8
MIEBROBIE /R EFEIZ N -0 A RTA v

CERR19%E6 A 1 B BASNSR) . ENEE
B ITE EREE SN ED S
ENT A A RFZERT - S EBR O E
7REIFEC BT AR CER9FE4A1H) 28




SFLTz, EFFBERANETHR, T RAZ~V

RSB Z—L (VI _F b, HariiEk
e FBE T ClumIC X D RESESH,
DY TY) T BT T,

B-4. Jitih> 5 OMWONTHHE

(1) FipfEiROFHE

VAR Sw/vh AKER(E A ) & 2 (Fidlehd
T 3Eraart, SRR | 0. 1w/vi SDS (FI
e T3 arh, BRI 12, ARk
kD&ERBA A ERET DD 0.1 w/vh
EDTA + 2Na (FUALFAFZ0RT. SBRATZERT) |
ROV, kER(bdk (1) 2SERE L CTREPEDK
Eebgx (I10) 22k 3 52 L 2P d 5 H
G, 2w/ VT AL g v s (Fn
MR TS, BB R) 2NA 7,
AR Mi11iQ KITEATR. S80CTHEAL
TR LT,

(2) Fifiz> & OMWCNT O

fitt 7 (91200 mg) ZH~A 7 @S =—
7 (w3 R)L7, Protein LoBind, 2 m
L) AN, IR U7-fiafigka1. 8 mLE
L7z, ERUEEIOMIZIZ, 0. 1w/v% Sodium
dodecylbenzene sulfonate (Z % L 7=
MWCNT-TaqZ lugfsn L7z, ZD~A 7 2=
— 7 %80 CIZRE LT-A v Fa—F—H
CURFEIRGE U CHf AR LT, BFREIEIC
X0 RRIR SRR T D Z & R HEEA. =
M EL AR O (MX-205, TOMY) T25°C,
20, 000X g, 6053 DS TELIBEZITV
it A BN Uz, RIS I3MWCNT & SDSODfEAR
WEENHT-D, 1.5 mnLDT0%TH ) —)b
FIGHERT ) Z2¥nL., RLT v 7 A%
UWNTEFE L, BN 20,000X g, 25°C, 60450
ZAETELBE LMWONT O A A BN LT, |
BERVER V%, v~ 7 aFa—T%(
X 2 _X—Z —PN TR0 CHLETHIE L = &
J—VEEELT, 0. 1w/v% TritonX (ICN)
100 uLZEINL., 40°CITERTE LizA ¥ =
— X — PN C2AREE L Qe E FoH L
7= (X5),

(3) SEMERZSAEIDVERL LB
IS At~ ¢+ V% —(GF/F, ¢ 21 mn,

Whatman) OHLLME 1T mmOD R FTHF B
TR 72 R—F RO T 4V F—% 1 —
MY T 2jgiEEs (G16-1, =FE) (ZEHE,
ZOHLECTAIFT A NE—(T > b=
> FAZ0.02 pm, ¢ 12mm, Anodisc) &TE X,
BNy T LD I E T
MWONTAYHRRL uL% 7 4 V& — R T L

BB, TANS—EHFRTIHRL, B

40

REUSEMBIZR A (S-GA, ¢ 15X5 mm, HFHEM)
=R —n (12 m, BHEM) CH
Ll TAI T La—F— ([HPC-1SWAL,
BZET N R) IZX SMEAAI v Aa—
I 24TV SEM (VE-9800, KEYENSE) "C2, 5001,
NGREEE2~2. 8 KVDLRAFTHIE LT, BiE
X7 4 VB —DEZRI > T{To72, MICNT
DifEMER EHEOFEICIX, Inage]

(http://rsbweb. nih. gov/ij/) Z{HEA Uiz,

72, MCNT-Taq DEZ AR 572012,
Sodium dodecylbenzene sulfonate (ZSRE L
77MWCNT-Taq (10, 1% 00.1 ug) DEELE
L7,

(4) MWCNTHgRHERRDEL
MWCNTERHEDASE (Ct) 13, SEMEIZRDT-
OIZFREL U 7-MNCNTARE R o7& (100 ul,
V). 1 uLOOMICNTEREEDS 7 4 /L4 —I R
L7 (S). EHAIL7-MEs (). Mk
ZEHAIUT-ERE (Sc) ZEIZLITORCHE
L7z,

St

Sc
HELZ1IEBE Y=Y omfEX, 1,818
un? (49. 23 X36. 92 um), 192747 1 500
AL ORESCUII0LL FORBF A BE L
Tre 728, MBOIKIFEL, EEIHEER
T ARUVRHEL S DU TIEEHEB 80> B R4
L7,

Ct =

C x xV

C. MR

MWCNT-Taq 10 ug, 1lug. 0.1 uglZ&Ei
DREHEBIE, 0, 2. 3X 107 AR, 4. 0 X 10°
A, 3. 2X10°A, 0% RAFELFITFE L 3 Dk
HEOE I, FNF6.4un, 7. 2 um, 6.4 um
Thotz (M6, F 1), MICNT-Tag lug DE



SNE FE6R ClEIY S A7~ MERI T 1.6 10°
AR, 50% BFELRITHYS T A0 R X1
6.4un ThoTz @7, £1), BHEBEBRA
AT T-RTIE 5. 1 X 10° ADERED S F A,
50 % RAFEL IR Y 3 DD E X1X 8.6
um ThH-otz (X7, F£1)

D. BERUWH

2~3 VT & D12 MICNT-Taq (AR
VIR BB UTERRER Y 3250, 41T
RTE T TB ZBREL THRE RS T
b R TORENMEZE LTI Y MWCNT-Tag
DIREIR DI IR CTh o7z, KHICE
WTHOREDNMRETZ N TNA Z EAVRE
TWB UINIHERFFEE OHA) . CNT DERE
X757 VT NT— VAN E A HDTHD
DN, BRI E EN2\N T &3y B A el
THEDIIEETHDL EEZ NS, £,
Taquann JEDWE Z1TV, £EZERAFTER
T2 2 L DTE DEERRERT HIH %
% -, MWCNT-Bulk 0 TB ~D5 8% B
IR, KON, AEgEREEDLZET, 1
Eldn7- 0 OWNRF EICEHEE LTz, —7.
Taquann YEOHERELE L, BYL L7- TB 2 EZE
R T THRETHTIETH Y, 500nl DAWK
D36 TB ZBRET B DICET A IFE]IL 24 R
ThD, ZIUSK L TL, BHEREEIALR
VOB EESCT I L THIGNIEETH
HEEZD,

MWCNT-Taq (28 FALDFHEE 2 BHHI LT &
Z A, MWCNT-Tag 10 ug, 1 ug. 0.1 ug
\ZEENDBHESN L, T, 2. 3X 107 A,
4. 0X10°7A, 3. 2X10°ATHolz, BiIRL
FEREIT o TV, BIEREZIIRAC
BDHH, RIL3IX10° A/ ug DERHEET T D &
EZHND, BHEREDE A N AhBIT,
FZORTNCREREMTRDONT, T,
50% RFEHERICHEY T AEOR SI1E, 10
ug; 6.4 um, 1 ug; 7.2 um, 0.1 ug; 6.4 um
TholcZ &b, A TRV EFIER,

41

MHEDO N 2w BB TETCND &E
Zbhilz, @6, &1),

MWCNT-Taq 1 ug DUIIENYERR TR X
TORBHEEI T 1. 6 X 10°K, 50% TR RITHEY
T OWHEDR X1T 6. 4un TH-o7- (M7, F
Do ZORERND, BT 40%EE 2 DL
5, EEEBEWMANEIT oML 5.1 X 10°
AROFRHED E F L, 50% RFEHRITAEN T 5
WHEDE X118.6 un Tho7- (®7. 1),
1ug OUINENEHEFHETH L, 3.2 ug/
ESIICE ) AN LB 2 BID,

AREEEE D3 FERFSECLL, Taquann HEOW R %
TV, 2FBRERAERNBFREE 2D
MWCNT-Taq D EEEMAHI %ML LTz, EBIZ
MWCNT-Taq %~ 7 A 2B BFEWHAZIT,
B E F 05 MWONT Office EBAN IR
T DIEGHEL LTz, IRFEEEIIMICNT-Tag %
FAEEHRBRAN L=~ 7 AR
RRLEEOHREZH LN L, A & DR
RERAOLNCTDEETH D,

(51 F3CER]

1) Sheng—tao Yang, et al., Biodistribution
of Pristine Single-Walled Carbon
Nanotubes In Vivo, J. Phys. Chem. C, 111
(48), 17761-17764, 2007

2) Zhuang Liu, et al., Circulation and
long—-term fate of functionalized,

biocompatible single-walled carbon
nanotubes in mice probed by Raman
spectroscopy, PNAS, 105 (5) 1410-1415,
2008

3) Moritaka Tamra, et al., A determination
method of pristine multiwall carbon
nanotubes in rat lungs after

intratracheal instillation exposure by

combustive oxidation-nondispersive

infrared analysis, Talanta, 84, 802-808,

2011

4) Takagi A, Hirose A, Nishimuwa T,



Fukumori N, Ogata A, Ohashi N, Kitajima
S, Kanno J. , Induction of mesothelioma
in pb3+/~ mouse by intraperitoneal
application of multi-wall carbon
nanotube., J Toxicol Sci. 2008
Feb;33(1) :105-16.

5) Sakamoto Y, Nakae D, Fukumori N, Tayama
K, Maekawa A, Imai K, Hirose A,
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Induction of mesothelioma by a single
intrascrotal administration of
multi-wall carbon nanotube in intact
male Fischer 344 rats., J Toxicol Sci.
2009 Feb;34(1) :65-76.
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() BEthR, /MIER, EAREN, FE%
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Bz X D HRziESED A, 55 2T [B] FeEsR
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—RF ) F a—T DEMEE O
T, Yk 24 FEEEATSHENE N B AT R
BMFEs HESBEMKS (2012
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HRRZRERAS AR, K 24 REE B
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BEDH

1 Taquan ¥EOBEE
200 mg O MWCNT B (MWCNT-Bulk) % & —3 % /L7 % 7 —/L (IB) #9200 ml {ZRA L TKAL
TIB 2% —y MRIZ L TEBMA =T )V CIRETEFT S (B), £0%, -25CT—
B L7205 B) \TB & 60°CITHNE L7z b D&% 48 % 500 mL & LHFEFRRFEE1T>72 D),
FREBRARC LV | TB ~DSHMEDH 35, @BRT A V& — (kA v i4eF BRIZ 25um)
THME LKEOEERZERLS B), ASIEZIEE R ESE D720, @BRT « V7 —JIEHER
WEA STV AIREIE—Z— (FM34F T.P.C. DC MOTOR, {REIE : 17.6 m/s%, G) & VU AT 4
EEEEL F). 74 F—ZiREISE/203 5 MICNT BB Z S8 5, AIITEBITREERT
B - BiESE5 ), BEMELIZREED MICNT SRER 2 B O $IREEINEIEZER 7
(Vacuubrand, MD4CNT+AK+EK) CiFEZ /T S TICHIES S, TB 2 0BiRET 52 & T, ot
DEERREED MIONT 21585 (1),

43



K2 Taquann HAZERHE (WCNT-Taq) ODYEFEEMSHE

MWCNT DJFR (MWCNT-Bulk, A, B) & Taquann ¥EEEfR{A (C. D), MWCNT-Bulk |ZIR & 7elieE
{25388 HILH D3 MWCONT-Taq [ ZIIRE Z2EEEMAIIFED AT, BB L7l 2 <5 s,
A L BITEEOMRCHE LI, C & DIMmLETRE LA

Y »s

)7

B (S

400 75000 WD: 8 6y 20 2011/172/71) 20206218, 81

3 MWCNT-Taq DEERIE TEEMEEHE
MWCNT-Bulk {ZIT R & ZBEEAR H Y . HEEL QWO DflEL D720, —J5, MICNT-Taq I1ZE D4 E
DIHBEUTMHES LTI S D, BRI BBIESND D, 74V F—DEBETHSH 26 m %
HBZ 2 HDIFEESNR,

400 750y m Wiz 85mm . 7kY. 2011/12/71 18:57:038
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4 MWCNT-Taq D4y
1 mg @ MWCNT-Bulk K TR MWONT-Tag % 5 nl @ TB |[ZFEURE L, #E L CEOETEEE L,
MWCNT-Taq | JEEREFIC L W BSICHERRE L (A, TORBIIEHER 2 Rz B),

5% KOH

0.1% SDS

0.1%  EDTA-2Na
2% Ascorbic acid

}

B
20,000xg 1hr
TN E—I B ?g:i’:;;xﬂ 709%EtOH
1uL SDS%E R

\

[ 28 Aa—FLSEME |

5 fifid>5 0 MRCONT flHFH: ORISR

Jfith 7L (200mg) <A 7 uFa—7 (2 mL) (AN, S8O°CITIME L7-EfiE (Gw/vh
7KER(L A U w7 A, 0. 1w/v% SDS, 0.1 w/v% EDTA « 2Na, 2w/v%7 A/LELEET R w7 A) ZhNZ
7o TO~A I F2—7% 80°CITERE LioA ¥ a—& —NT 24 BEHE L Tz 7afE L
72, EEESHE L (X-205, TOMY) T 25°C, 20,000Xg, 60 43Dt TELIEERZTT,
BN L7z, JEEIZIZMICNT & SDS OfEfSE b7, 1.5mL D 10% T4 / —/L (Fit
FIEET ) ZIML., AT v 7 ZZRWTEREL, B 20,000Xg, 25°C, 60 43D
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LB L _HIEZBRTE L MWONT DL AN L7z, 0. 1w/v%h TritonX (ICN) 100 ul ZEsnL. 40°CIzE%
ELTA X a_—4—NT 24 REE L QOB O L, BOR L7-RERE 1 ul 245
BL, 7AWIFRT7 2 —IZEL, #AI 7 Aa— LU TSIM CEIERLT

MWCNT-Tag 10ug MWCNT-Taq 1ug

300

£S um

MWCNT-Taq 0.1ug

£E um

6 MWCNT-Taq iZa £ D8 & & S D4R
MWCNT-Taq 10 ug, 1 ug, 0.1 ug Z#7/AIFHT L& —|Z1ul ERL, EENOHHEERE K
SEFHAILI., WdET, T, 10 ug; 2.3X10°4, 1 ug 5 4. 0X10°A, 0.1 ug ; 3.2X
10°7, 50%ZFEHRICHIY + Bl E S1Z, 10 ug ;6.4 un, 1ug; 7.2 um, 0.1 ug ;6.4 um
ThHoT,

MWCNT-TagifE I EIUY 1ug

MWCNT-Taq £SRTERAM (ID3-1)

80 100 45 1 100
S 190 | 40 - - 90
o0 | 1 80 s L = 4 80
1 7 —] 70
5ol I O EH 1 60 40, - / ‘ =3 N } i
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% 1 A 2 K. 5 HREIOKEEEBEBBAEIT-72,5 AMOEEREET 1. 8mg/n’ TH-o7-,
DT AMDITEEEL L, TV U MR L C MNCNT 2B U ChlkkERr & B S 25H L=, YT
LT, ELEEWIORGT MICNT-Tag 1 ug Z¥SINL, FEERIZT /L4 U kg L C MWONT 2B LT
HRHES S B S EFHAI LT, 2FRBEWAE T2 T 5. 1 X 10 ARDFRHEYE £, 50% B
Y DIRHEOR X135 8.6 un TH o7z, MICNT-Taq 1 ug DUSHIEINEER CEML S A7k
T 1 6X10°A, 50%RFELFRITHY T HifEOR X131 6.4 un Thotz,

#1 MWCNT-Taq DREHEEE R EDQMDEL D

YT MR
MWCNT-Taq 10ug 2.3x107
MWCNT-Taq 1ug 4.0x108
MWCNT-Taq 0.1ug 3.2x 105
MWCNT-Taq 1ug #0EUIR 1.6x108
MWCNT-Taq2 & & Z R Al 5.1x 108
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MWCNT @ body burden 4T H O %7 F
A MREEZFRIT. B4 IRICRARE L
oo MARBITERE OIEILEE D H
Rvn 2 B CERBLE, v A
sa 7T VAT AMY T VIR
RNAlater (Ambion #h) THFAF1% RNA %
WMH., 774 A MY 7 XD Gene
Chip Mouse Genome 430 2.0 Array %
AWTERTFREETZIToT2. %
7. BRERFEAOEEND LR Z Efk
AT =0, EMEESELEE
WA EET CHRELLEENR
477 m 7 VA BITFETH D
Percellome Fik (Ml 1EH-V ©
mRNA #f55HE % 15 5 B s F F B HEN F
B) RV,

(R EE~ DB JE)
RIFFEEFT OB ERE B AR EL
BTy, AF. RARZ, LO%
ANBBREEIToTHHOERITY
o CIEMBEERZERA LEROD 7
WHEZ WD e EARBFIERT O EB
Y E D T RERE S LR
SEfTo TWa,

C, D. WIEBERVUBE
AEEICBWW T~ 78T LA T
— FEETLTRER, REISEICHE
BT 28 TFTORIEHEM, KO
Circadian rhythm ZB8fR4 A& EF
HREOEDPBEINTZ, —F. Hi
FEEIABEZOBDLNILa L —#
DEVWEBEETFEEOL2ELSTEHE
WL TBY, £, RETE
BHLTWL2EETFHBRETEEALTY
b, —HTHEENLES L L

LDRATEFEERHD B, %
Z T, SFEX Percellome ETHW
72 spike factor MHEEIND T —
Z DOEFEMEDE W 0. 5copy/cell LI E
DEBELEFENRICENTEZED T, £
DRER, HEIC (p<0.05) WL~
BARFH0E MWCNT £&8& 1 H B T 977
B+, SHET T4 &MKEF. THE
T3TEIBZTTHoTm, —FH., AEIZ

(p<0.05) BA L= @& =F 1%, MWCNT &
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BIR L7z, ZThbid, Wb
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LhL, BWEERERTHEHIAL (7
4 v ¥ —EMRERE) Category I
moohenrol, ZHAXEMR TS
Gl BEFERELTELZLED
LEZ6NT-, £Z T, 0.5copy/cell
DECcHEEBIZENMLIZ2BET %2 X
RIZNAY = A BT 24T 272, HFIZ
B VEER THIE S U7 D1k, MWCNT &
#Z 1 HEICHENT 286878 Tho
7=, i &7z Category & L T,
Hematological System Development
and Function. Tissue Morphology.
Post-translational Modification .
Cellular Movement., Cell Signaling.
Infection Disease 72 & TH » 7= (X
1),
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K1. MICNTEARB1IHBIZHENLEZBEFONRRAY = —@BIFTER

X HIZ EE D Category N D % & LTI, apoptosis of tumor cell
Function Annotation T p fEZ &KW line . allergic pulmonary
LY ATy 7L, ELIZTRL eosinophilia (£ 2 TIXE®E L T
72, SR E L TIE, t Hahi) 28T, MAEIE - 7&K b
~lymphocytes., leukocyte, cell — IV ARRHRIERISICBEET AR D
movement. cell death, phagocytosis EIMXERE SN, 7T A EOEMER
T, BFICHRERICCEETT 5% + Tl Lipid Metabolism, Small
SOMBAIE « T AR b — AFZOEEMN Molecule Biochemistry 72 & @ IR E 1%
BERHENh7Z(E1), # R D Category fiIH 4172 (X 3),

7. RRAT = — T O E . MWCNT B D Category WN® Function
ZESHBICHEMNT 2B TR TR Annotation T pfEZIEKWVH O % Rk

EWHERTHE S0, Cell IR Ty 7L, R3WERLE,
Death and Survival . Hematological BFIZEWHERTHEH I Z01X
Disease, Immunological Disease. metabolism of stearic acid,
Inflammatory Response. metabolism of ol eic acid 72 FRRA
Respiratory Disease 72 & TH V. & BRBROELFTHoT2, —H.
T1H®ILYIIHE S L7 category 1. 3. 7THEDOEALVELT TIEN
HBiIEAPS L2, b ATz — T TREDRITHME S
Category W ® Function Annotation 72Dy 7~ (data not shown),

TpEZENVHEOERRIZY A T
v XL, 2R L, MBI
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#F1. MWCNT ®Z 1 BRIZHEIM L =8+ D Category Bl Function Annotation

—Bx

Category Functions Annotation p—Value

Hematological System Development and Function |quantity of T lymphocytes 3.72E-08
Hematological System Development and Function _|quantity of lymphocytes 3.25E-07
Hematological System Development and Function [quantity of leukocytes 1.03E-05
Hematological System Development and Function |quantity of blood cells 1.43E-05
Hematological System Development and Function |quantity of hematopoietic progenitor cells| 6.30E-05
Hematological System Development and Function |quantity of thymocytes 8.71E-05
Tissue Morphology quantity of T lymphocytes 3.72E-08
Tissue Morphology quantity of lymphocytes 3.25E-07
Tissue Morphology quantity of leukocytes 1.03E-05
Tissue Morphology thickening of epithelial tissue 1.38E-05
Tissue Morphology guantity of blood cells 1.43E-05
Tissue Morphology quantity of hematopoietic progenitor cells| 6.30E-05
Tissue Morphology thickening of basement membrane 6.86E-05
Tissue Morphology quantity of thymocytes 8.71E-05]
Post-Translational Modification phosphorylation of protein 2.00E-07
Post-Translational Modification ubiquitination of protein 1.06E-05
Cellular Movement cell movement 4,75E-07
Cellular Movement migration of tumor cell lines 7.41E-07
Cellular Movement cell movement of tumor cell lines 1.23E-06
Cellular Movement migration of cells 3.55E-06
Cellular Movement invasion of cells 2.96E-05
Cell Signaling protein kinase cascade 1.07E-06
Cell Signaling serine phosphorylation 5.85E~05
Cell Signaling cell surface receptor linked signal transdud 8.71E-05
Infectious Disease Viral Infection 2.18E-06
Infectious Disease infection of tumor cell lines 5.01E-05
Cell Death and Survival cell death of epithelial cell lines 2.62E-06
Cell Death and Survival necrosis of kidney 1.45E-05
Cell Death and Survival cell death of kidney cells 2.07E-05
Cell Death and Survival apoptosis of epithelial cell lines 2.17E-05
Cell Death and Survival cell death of epithelial cells 3.17E-05
Cell Death and Survival apoptosis of fibroblast cell lines 3.30E~-05
Cell Death and Survival apoptosis of tumor cell lines 6.96E-05
Cell Death and Survival cell death of kidney cell lines 7.18E-05
Cell Death and Survival apoptosis 9.73E-05
Hair and Skin Development and Function pallor 5.53E-06
Cell-To—Cell Signaling and Interaction response of myeloid cells 9.10E-06
Cell-To—Cell Signaling and Interaction immune response of phagocytes 1.06E-05
Cell-To—Cell Signaling and Interaction phagocytosis of blood celis 1.23E-05
Cell-To-Cell Signaling and Interaction immune response of macrophages 1.69E-05
Inflammatory Response immune response of phagocytes 1.06E-05
Inflammatory Response phagocytosis of blood cells 1.23E-05
Inflammatory Response immune response of macrophages 1.69E-05
Inflammatory Response immune response of cells 7.52E-05
Cellular Function and Maintenance phagocytosis of blood cells 1.23E-05
Cellular Function and Maintenance organization of cytoplasm 2.23E-05
Cellular Function and Maintenance organization of cytoskeleton 2.47E-05
Cellular Function and Maintenance engulfment of blood cells 2.62E-05
Cellular Function and Maintenance engulfment of cells 3.34E-05
Cellular Assembly and Organization organization of cytoplasm 2.23E-05
Cellular Assembly and Organization organization of cytoskeleton 2.47E-05
Cellular Assembly and Organization quantity of autophagic vacuoles 5.45E-05
Cellular Compromise condensation of nucleus 2.57E-05
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K2 MICNTBRAREBIHBICHEHNMLEBEFONRRY =z —BITER

# 2. MWCNT RE 3 B IZHM L 7= B®EF D Category Bl Function Annotation
_ % #

Category Functions Annotation p—Value

Cell Death and Survival apoptosis of tumor cell lines 2.03E-05
Hematological Disease allergic pulmonary eosinophilia 6.92E-05
Immunological Disease allergic pulmonary eosinophilia 6.92E-05
Inflammatory Disease allergic pulmonary eosinophilia 6.92E-05
Inflammatory Response allergic pulmonary eosinophilia 6.92E-05
Respiratory Disease allergic pulmonary eosinophilia 6.92E-05

-log(p-value)
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Lipid Metabolism

Small Molecule Biochemistry

Lymphoid Tissue Structure and Development
Tissue Morphology

Molecular Transport

® 2000-2013 Ingenuity Systems, Inc. All rights reserved.
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#£3. MWCNTRE 7 HRIZHEML 7284 F D Category B Function Annotation

—%%
Category Functions Annotation p—Value

Lipid Metabolism metabolism of stearic acid 9.88E-09
Lipid Metabolism metabolism of oleic acid 3.95E-08
Lipid Metabolism metabolism of palmitic acid 9.85E-08
Lipid Metabolism metabolism of linoleic acid 5.49E-07
Lipid Metabolism metabolism of arachidonic acid 1.28E-05
Small Molecule Biochemistry metabolism of stearic acid 9.88E-09
Small Molecule Biochemistry metabolism of oleic acid 3.95E-08
Small Molecule Biochemistry metabolism of palmitic acid 9.85E-08
Small Molecule Biochemistry metabolism of linoleic acid 5.49E-07
Small Molecule Biochemistry metabolism of arachidonic acid 1.28E-05
Lymphoid Tissue Structure and Development |quantity of lymphatic system cells 2.77E-05
Lymphoid Tissue Structure and Development |abnormal morphology of spleen primary B follicle 2.86E—-05
Tissue Morphology quantity of lymphatic system cells 2.77E-05
Molecular Transport excretion of Na+ 6.16E—-05
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cell
movement THLiEIZ Integrin beta 2
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metabolism, linoleic acid metabolismZT
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