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We have established “the live single cell mass spectrometry” first in the world by
which molecules in a micro-sucked components from interest points of a live single cell
can be analyzed exhaustively and directly under microscopic observation within 10
min.. Molecular distribution and metabolism in cytoplasm and organelle in a live mast
cell, molecular interchanging of differentiating neuron cell, molecular biosynthesis and
photo response of live plant cells, drug metabolism of a single hepatic cell, and even
molecular contents in only one drop from a single sweat gland have all been analyzed
successfully to show the fruitful performance and potential of this new dreaming
method.

2SR E A
(BB 2 1)
[ERESES RN & it
2008 49, 500, 000 14, 850, 000 64, 350, 000
200 9FE 43, 400, 000 13, 020, 000 56, 420, 000
201 0%E 35, 500, 000 10, 650, 000 46, 150, 000
201 14 32, 300, 000 9, 690, 000 41, 990, 000
FEE
& 160, 700, 000 48, 210, 000 208, 910, 000
I AR SO N T

B O3 E - A E - 3K - RIS

F—U—F: I#REEST. T/ 27— ¥4 L7 Mg, ©7 3414 A=V 07

LAY 00 . A Aa I 7 A, fMENSTEiE

1. BFEEBRsES eI D =

MDD = & M OB Kk RN 5,
[FIRHZZ DR TEZ > TV A5 F281 b & B 21
251, FhUu, EMOTrOETHY . ZHUTEY
AEMRPATEES 28— R CHELITE 2,

1 FMIRMALDI/MS $£72 E3 B~ 7228, fillidAE &
TEOLTRHY 15 b7 < MR CRIBE
HEOGINEOBIRNEEFN Qe LRI LR

Do T AEE THING 1 7 OHIRNER Sy OREREY )y
FRHIZ, 8 FFHIRMOOR, DUV LT,

2. HFEOEH

1) B~ AR a—71EOWET

BT AL IR A ISR LR D, ME s
BN 1A 24P U, B B | &y
WrcE2 k), sEE RO & ihilidmiher
BB U CHRME—D L AT A FyE L U TR



2) BT A AR a—TEOFEA RAGHEREZ
OFREORGE : KTREEFEAIICHL, BT 4
~ AR A —EOAENE & A A PRI SRS
TIALSGRES D,

3) AFECL > TELNIIREET —F _N—2
L LT, IA 7 A T ZADNTRD TR
32,

3. HRDOFHE

EXTHINE 1 FEBEMEBE T, /AT L —F
T CHIE L, Z ORI Sz 1pl
(2 BT 72\ MR OFREHZ A A A2 RN
L. TOEEF /) AT L—A F A L 0 EESY
WrEHZEAT 5, HHEIREER D703 AT L)y
OEFE— 7 B L, FOE—7 R d sy
TEIFAET S,
ARFETRA OGN TOS T E—7 b,
JaDI T | Kk DU NTIREO T D5 FRSY
HREEL, ©F A BET CIEA TIROZRERSZ
DEAE . HFEDS DB & [RIRHTHE X

MIRDBRIZ b & 53 FAA L2 BRI 2 F L

AR OB 531 H6 2 il AR 3 5,

4. HEBRE

1) BT A~ AR a—71EOWENT

MEOT ) AT V—F T HBF L, 1Ay
M & UCTHRME—  (RRZA A Azt & e
YA X o =4y MR Um0 ROERb)
DHDITTDHZ LT LT,

~— R Y 7 AR L, HIIRAERROR

(AT (27 o R e APV i iTaane 2= v. (Y N VN

BRI HVNIET L - — s ST s 2 b
R LTz,

SRR E S FRIENE, AU KZE R
BONTEFE U CANIZEE COFE RN
&R O R = o fRRER S S OVEE - NaREIRR
HIRERED SHETHER L2 5, BER LGB %
B2 LD,

ZOFER, 1A E Z A0, Ml NgsE (E
Ri7p L) SOHIENORERN £ C 6 235 EH TR
TE AT 1 OISR Doy i E
TTEBHFEERY, FXIT, THEA 2 A A
S FEIEE - N FERIEOHNIN TE -, &5l
ML T HizolcaR v b B A DR
N7V AT AOBIRICHREh L, S%EE

FCORABRYHFEIN TS,
2) BT A AR a—TTEOEA SRR & 20
TAIREMEOIRGE

(1) 7=l ~DIeH

7 LLX—HiET /L & LC RBL-2H3 fliuz
VW, FTHIRE L b 22 I R DT L —iE
Ry aZE LD ESONDTERLE D515y
HDFELZARZ T2, T OFER e A K I TR
BTHDLN, e b= XWEIAAE L, ARk
HEFROEE R L
TWAENRD TN T, [RRFHCEERINICIE
PRI UOMFAE L72WIERNZ S S OO F-DMAE
LTWBZ ENGhoTz, BRI X 9 Zfiamy
INRE 17 CH O TR FTRE L D> 7o DT

HARTYIDHTO 1 FERINTO T X/ B hERE
OIBEFNZ BN LT,

Z DRI LY | FRIE D BRI ORR 2l
W INRE A~ & 103k - R3] - Gk s
WEZ OSIIGEMTE 5 EE X, 7 VB
ERINRZAE - T, MIINTINZ 727 2 /&
OERNED, ED L 5 7, E2FT
Ao TTE, ED L9 7pAEARCRENT L v 4y
T L THTL DB DS ST D FITREI L
oo ZOFEORINE, 4514, MR
DS FEENZIFTY TILE A LSEYT 5 FE
DL CE T2 FEZERL TN D,

(2) FMRERA, MRS bizdoit Doy 1%

FBRDINE DN RN T RZ TH DO, HfaERIoD
HEOE BB DI, HEILISNITERE TXEIDD
DIRVHIERZ . ~—h— - TIRETE R
NEARIETRI, WL OO 23R A LT
(RFEF s YET) , F7- LT A LIRS L DBk
SRR IIT HEB Y TEBNCIS T, RSy
(R R 720 1235 Z LIz L, X
i~ SIS LTaD & By 1) ik
LCWAZ EQHA LT, ENLISOEE ;112
HEH LT, BUES FRIEEED TS,

(3) 1 fRas R b

EIEAHBEIC IS T, B SES OFMIR AR
FHZATDRE 2 b Mg Co) OHHRITIER I
EEAETH Y | PERITHRER A IR LfE > TR
LWz, Fxide MNHIEHIIDTET /LD HepG2 %
FAWT, BiBSARIDO—FEHX T 7 = DL
2 1 7 CHIBCE 2 2 L AR L, HER
MEEORE R EIEA TS, I ORI
(28 B iR & T E OB OBN S D0 |
N CORORIEMEL 0D K 212 o7,
AR DA CEMREN I T2 TR Y | i,
HEe LR DT & 72> TN B ATHEME AR~ —
%L T|2 BN,

HIZ, AEE I T RAIATR O v MillaAf
o T ERRFHHEM A I — » T T2 5 &, TS
ORI E TR HEFN DT,

ZHHOMRIE, AL HAROREE A — 5 —7
TSRS R E & 72 D ATREMEZ 7R L, FEFCOHL(H]
MR EBGT D4 L. AR A8 5
Z10, AROEERGEDLODIFE A LITEE ST
WelZE | 1T HIIEEOHTIEDORR OT — 5 208
BT 57 4—7 L&KL, B mo—8h&d
AZ EIZLT,

(4) WD 1 ST

AR SEMIZBR &3, A HiEH TE DR
ALz, BT =0 A TIHEL XD 1 HOHNE
GITTED ZENSD 0T, BET LAVRVEAIC
RO BH D50 DH Z L ZRA L, D
ARBOMRRICHIEHTE %, FIAEDIFERSy
DEEMICHEEI L, bR AEFEDBOZ A
T,

T, Y& Z DOWRAMAT LT 23027725,
BN, AEIOH R A G RO IER B TS
DT, AV VKR THERR LT, DK




o3IE. EOTLEOE TS S EEA S, ZDRL

NI IROIEORGCHIINT 2 Z & 3oz,
FIAEE, S TTmIm < A FRODS,

ZDA T = AL FRD 2T, FINDEDI DY

T2 DA & 2472 55 72\ MBIODRR S5 % Ll L 72T,

W7 BRI R AR LR DA —F L H %<

R T&E 2FN b oTr, ZORRBEY)ARLVE S

D% N7 T CROFNTE, 4

BRI 72 B Z 52 5 b D L WIFF L

W5,

(5) Y a{f{ANEAIEIC L 500 FHRR

1 e EnsEME (IpL) THdZ Lnb, HE
R, M7 E—MTh o Rl T o0t Lz
ir. BYEEEO=aF R E TR cE e, B
(2, FRIEOFRRUROTTR 1 7B DT Al L.
EHET LIZ & 25 130 B —2 O5 TR RED
L. ZDHL7T X W& 23 55 FORIEICHS L
Too ZOWIZ, BELIZA 7 = A v EBRH LD
T, BELZEYHHETE D05 LA £
NFRETH LI LI LIz, ZORIE, 1150
(FAD—HOMREDOER AL T, 4k,
JFior T2 DI R A ARFETHL 2 EMRHPRH D
TIEEE LTINS,

(6) kD 1 A L~V o F-o3HT

S BITHEREAN ORI ENL TO oy FARES TE

UL, T 70 EORRRE TR A RN THED 5

FRTE D, MR LTI, Ty 7R Ak

TR RS, E ORI 2 RN T > 7

i =3 N Byl N 2 1 e R ST A e s B AN

TEDZENgotz, 7 ity R

EL LT, BIEZOREMARGEEL T D,

Z DA, A1 VDY TOFRAETD1258),
HESRER Y DRy IS AR DRy~ L 258,
iPS MRS bsy 128, RN DOE B R &
TG FEEE) & Oy R 21 LATE DD F]
REMEZRRRE L TN D,

(7) T—=2DOEMET—F~X—2 1k,

FREDFETRR 2 2R ZE LT, FEL 0T
— A DA RE TR & L HICERE T 72, BIE,
I3 A AT = RN 72 o T2 b ODIEIL, T
—H N2 UCHEE L, 4%, 207 —4FX
— A% LT M 2D T D, 4
BDTA T A T ADEE T —H_X—A LT
5 EHEE LT,

IIHORSRIZ I Y | BT « A A
T SR 2 — NI BT — A
BNER SN, FHEETF—L)—X—L LT, HZ
S ESROMEAHEE T 53 L Ao Tz,

5. ERBRRIE
gm0 1 140)

1. Tejedor ML, Mizuno H, Tsuyama N, Harada T,
Masujima T. In Situ Molecular Analysis of
Plant Tissues by Live Single Cell Mass
Spectrometry. 2012, Anal. Chem., (in press
(published on line)) (&A1)

2. Fukano Y, Tsuyama N, Mizuno H, Date S, Takano
M, Masujima T. Drug metabolite heterogeneity

between cultured single cells profiled by
pico—trapping direct mass spectrometry, 2012,

Nanomedicine (in press (published on
line)) (#EReA 1)
3.Date S, Mizuno H, Tsuyama N, Harada T,

Masujima T. Direct drug metabolism
monitoring in a live single hepatic cell by
video mass spectrometry. Anal. Sci.. 2012 ;
28: 201-203. (&FHA D)

4. Tsuyama N, Mizuno H, Masujima T. Mass
spectrometry for cellular and tissue
analyses in a very small region. Anal. Sci.,
2011 ; 27 : 163-170. (&FAY)

5. Lorenzo T. M, Mizuno H, Tsuyama N, Harada
T, Masujima T. “Direct single—cell
molecular analysis of plant tissues by
video  mass spectrometry” Anal.
Sci. 2009;25:1053-1055.  (F#eA V)

6. Masujima T.

Live single—cell mass spectrometry. Anal
Sci. 2009;25:953-960. (&FHAY)

7.Mizuno H, Tsuyama N, Date S, Harada T,
Masujima T. Live single—cell metabolomics
of tryptophan and histidine metabolites in
a rat basophil leukemia cell. Anal. Sci.
2008;24:1525-1527 (&FHA D)

8. Mizuno H, Tsuyama N, Harada T, Masujima T.
Live single—cell video—mass spectrometry
for cellular and subcellular molecular
detection and cell classification. J. Mass
Spectrom. 2008;43:1692-1700 (&A1)

9. Tsuyama N, Mizuno H, Tokunaga E, Masujima
T. Live single—cell molecular analysis by
video-mass spectrometry. Anal. Sci.
2008;24:559-561. (EFHAEY)

10. Salazar GA, Masujima T. The tripole linear
ion trap with highly efficient orthogonal
ion ejection designed by computer
simulations. Rapid Commun. Mass Spectrom.
2008;22:1351-1358. (&A1)

11 Bl Zs, AKEPY), RS, veiageR, It
55, BB, lsE=. ¥ 7L MSIZ
KRB~ — 1 — DR, BRLT
2008;37:410-417. (&EFAY)

<HUE 4 HepEE >
(FEREK) GH2594)
peER (EFEEER) ¢ 5 214 (HIFRHEH 3P
1. H. Mizuno, N. Tsuyama, S. Date, T. Harada,

T. Masujima, Live Single-cell Mass
Spectrometry for Organelle Level
Metabolomics. (fAfFfi#E) , 60th ASMS
Conference, 2012/5/20~24, Vancouver,
Canada LLTRI=EAERK (2-6 £0)

2. Y. Yamamoto, H. Mizuno, N. Tsuyama, S. Date,

T. Harada, T. Masujima, Microregional




Analysis of Allergic Granule in a RBL-2H3
Cell by Live Single—cell Mass Spectrometry.
3. T. Fujii, S. Date, H. Mizuno, N. Tsuyama ,

T. Harada, T. Masujima, In—situ Analysis of

Plant Phototropism molecules by Live
Singe—cell Mass Spectrometry.

4. S. Matsuda, S. Date, H. Mizuno, N. Tsuyama ,
T. Harada, T. Masujima, In—situ Analysis of

Plant Bioactive Molecules by Live
Single—cell Mass Spectrometry.,

5. N. Tsuyama , Y. Fukano, H. Mizuno, T.
Harada, S. Date3, T. Masujima, Detection of
Drug Metabolism Heterogeneity in Primary
Human Hepatocytes by Live Single—cell Mass
Spectrometry.

6. S. Date, T. Masujima, Development of
Direct Micro—Extracting Mass Spectrometry
for Analysis of Molecules in Tissue Section.
7. N. Tsuyama, H. Mizuno, T. Harada, S. Date,

T. Masujima, Realtime Molecular Analysis of
Single Cell State by Fluorescence-assisted
Live Single—cell Mass Spectrometry.,
IMSC2012, 20124-9 A 15 H~21 H, IHD
LUTTRIsas A (8-14%0)

8. H. Mizuno, N. Tsuyama, S. Date, T. Harada,

T. Masujima, Live Single-cell Mass
Spectrometry for Tracing Metabolic Processes
in Organelle.,

9. T. Fujii, S. Date, H. Mizuno, N. Tsuyama,

T. Masujima, In—situ Analysis of Phototropic
Molecules in plant by Live Singe—cell Mass
Spectrometry.

10. S. Matsuda , S. Date, H. Mizuno, N.
Tsuyama, T. Harada, T. Masujima, In-situ

Analysis of Plant Bioactive Molecules by Live
Single—cell Mass Spectrometry.

11. Y. Yamamoto, S. Date, H. Mizuno, N.
Tsuyama, T. Masujima, Analysis of Specific

Molecules in Allergic Granule by Live
Single—cell Mass Spectrometry.
12. Y. Kawai, N. Tsuyama, H. Mizuno, S. Date,

T. Masujima, Realtime molecular analysis of
allergenic response in single mast cell by
fluorescence probe—assisted Live
Single—cell MS.

13. T. Shinasue, Y. Okamura, H. Mizuno, N.
Tsuyama, S. Date, T. Masujima, Time Dependent
Changes of Intracellular Signal Relating

Small Compounds in Allergy Model Cell Line,
RBL-2H3.

14. H. Hiramoto, K. Honda, N. Tsuyama, H.
Mizuno, I. Sakane, S. Date, T. Masujima,
Direct molecular analysis by pico—drop sweat
trapping from a single gland on a finger.
15. T. Masujima, Live Single Cell Video—Mass
Spectrometry., ICAS2011 EROSHTRM =i
2011455 H 22 H~26 H, 1D

16. H. Hiramoto, K. Honda, N. Tsuyama, H.
Mizuno, T. Harada, I. Sakane, T. Masujima,

Pico—drop Sweat NanoMS from a Single Sweat
Gland on a Finger., ICAS2011 [EBS5HEIF
%, 20114F5 H 22 H~26 H, #UEB

17. K. Takeshima, S. Date, H. Mizuno, N.
Tsuyama, T. Harada, T. Masujima, Live
Single—Cell MS for Direct Analysis of a Lipid
Droplet in a Single HepG2 Cell., ICAS2011
R Rk, 2011 455 H 22 H~26 H,
prel

18. Y. Hirai, N. Tsuyama, H. Mizuno, E. Hiyama,

T. Masujima, Exploration of Neoplastic Tumor
Marker by Differential LC-MS., ICAS2011
BobTRl ., 2011485 H 22 H~26 H, 5UER
19. N. Tsuyama, H. Mizuno, I. Sakane, T.

Harada, T. Masujima, Live Single—cell MS

Mediated Monitoring of Molecular Diffusion
through Gap Junction in Normal Human Cells.,
59th ASMS Conference, 2011/6/5/~9/, Denver,
USA LI TRIZ#AA (20-24FT)
20. H. Mizuno, N. Tsuyama, T.Harada, T.

Masujima, Live Single—cell Mass Spectrometry
for Real Time Molecular Detection of a
Stimulated Allergy Cell Organelle.

21. T. Fujii, H. Mizuno, N. Tsuyama, T. Harada,

T. Masujima, Efficient searching of plant
photo—response molecules by the Live
Single—Cell MS and look-up metabolic map
software.

22. M. Shuichi, H. Mizuno, N. Tsuyama, T.
Harada, T. Masujima, Live Single—Cell Mass

Spectrometry for Detection of Bioactive
Substance in a Radish Sprouts.
23. Y. Yamamoto, H. Mizuno, N. Tsuyama, T.

Harada, T. Masujima, Simultaneous Molecular

Analysis from Different Organelle in a Live
Single Cell by Dual Tip Live Single—cell MS.
24. M. Wakimoto, H. Mizuno, N. Tsuyama, T.




Harada, T. Masujima, Investigation of Matrix

Effect Focused on Interaction among Matrix
and Target Molecules.
25. T. Masujima, N. Tsuyama, H. Mizuno, T.

Harada, I. Sakane, Robotized Video—Mass
Scope for Direct and Live Single—cell
Molecular Exploration., 58th ASMS Conference
on Mass Spectrometry, 2010 4E5 H 23 H~27
H, Salt Lake City, USA
(AR4SFECL 2010 4F 18 . 2009 4F 8 #FEHK)
26. Tsutomu Masujima, Live Single—cell Mass
Spectrometry for Drug Discovery and Diagnosis,
Fip Pharmaceutical Sciences 2010 World
Congress, 20104F-11 A 14 H~18 H, New Orleans,
USA (FRAFHEER)
27. T. Masujima, Live Single—cell Mass
Spectrometry for Direct and Real Time
Molecular Analysis of Dynamic Cells and for
Diagnosis, CSCB & NCC Joint Seminer, 2010
2 A TH, Singapore (HfFiflH)
fin 2 54
ik ([EWN) 0 2 0 41 (O BIFFFEER S 814)
< FRH O A arll >
L KEFY), THES, e 4~ARa—7|ckb 1
a0 o g I P S = 51 e /AN s | A N
T A b R 7 & DDS2, 2012461 A 20 A,
FLIR
2. JHE55, A& T 1LIEDMIEA 6 O
REHTHART DR & AIEE, EHESERARBRRE2 5
ONZEEARISH O FTREME ChmIZESESBHZE - AR
U—rav”, 201142 11 H, FE
3. FHESS, EEOHT (M) D& LUVFENG =
TR E T—MS 2V 2 D BRI DOAR—,
55 21 [EMRCE ORI PR AR S, 2011
#2719 B, fal
4. FHESS, 1 AEMaA 2 A Doy THRRIE & dn
BYE, oA —, 201142 A 22 H,
Nz
5. FHE%%, Live Single—Cell Mass Spectrometry,
The 5" Tnternational Workshop on Approaches to
Single—Cell Analysis, 201143 H 3 -4 HEIT
6. FHEE, AWz, KB, Live Single—cell
Direct Metabolomics and Its Applications,
AARSEAT 131 4545, 2011453 H 28 B ()~
31 H, ]
7. Tsutomu Masujima, Live Single Cell Video—Mass
Spectrometry, ICAS2011 [EFSH R o= 2011
45722 H~26 H, AT

8. eSS, 1AL A Lo NEROGIEEZD
IS, BARBEREGITFESERY VRV N TRSE
SR TR ASK & B ), 201145 A 19 H,
g
9. FEE, WD ZAFI v I A RXA—=D 2 Th T
R, BARMUKREHEMF a1 > b RY Y
L2011, 201147 A4 H, [l
10. FHEES, mURREE, R0 fRREMS 23 < 1K Y
TNEA NEEGHTOWMR, —F7 4 v rv—
YA T4 T 42— =T f—F L,
20114E7 H5 H, B
1L THESS, @RE, BofRREMS 23R < 1Ml Y
TNEA NEEGHTOWMR, y—F7 4 v rv—
YA TLT 4T 4 ) A—Pe AT 5 —F A,
20114E7 A 8 H, Hrh
12. F+ES%, Live Single—cell Mass Spectrometry,
AARE &N AtmERREES - FilHe, 2011 42
7H21H, FLiR
13. THE%3, | B RSN CRLD X 7 n O3
B, BIRKFHIFL R L 2011 —ASRENE
F—F 5 in&IR-, 20114E7 A 29 A, 43R
14. FHESS, LHaY 7% A NEESHT & F DB
b e BEEIOH, RS ) —, 20114F8
A5 H, L
15, FHE%%, pico- WD AIHENE, 953 [ A Z K1
S U AWRZES, 2011 4F 10 H 25 H, 4
16. FHESS, 1M EOHTEIC K DREiilae &
A VY MR, R UL TaTr Aty
A RPN 10 0715, 2011 4E11 A
24 H~25 H, &R
17. FHESS, 7S AEEHTORRAGR LAY 7L
A A NEESHTRIC X DHW55HT, kg
WU L EFE DR S, Tl K2 D ey
Hr), 20114E11 H 29 H, BT
18. FHE5%, EEWT L BER AR, TORNKE %
BEORDY, BARHH A IUE SR E R
Kafide, 20114912 A 2 H, JEAR
19. KB, FHESS, 1HllaY A L7 NEESHTIC
X DA N A Z AR e S 7 A, 8" JST-BIRD
Workshop MassBank & FeirtiBlE, 2010 4 1
H 28 H~29 H, #EfH
20. HlE s, THESS, —Mile T A~ AAa—7
HCE DT 4 77 Lo v VA, BASRS:
25130 4E43, 2010 4E3 A 28 H~3 H 30 HfL
21 FEEX, AT LD Y TIVZ A Doy
FRMS, HAFREE 90 F24F2, 201043 A 26
H~29 H, KK
22. FHESE, —HIMET A NS (T & A gAY


gakujutu-kikaku
下線


M, HoMERS LR A, 20104F4 A 12 A,
B
23. JHEES, 1AM - INRE DX A Lo N1
R, AAHNESHARIY VR o [fmdRes
AT LB, 20104E5 A7 H~b6 H8 H, H
24. KEPR)), THEZY, 1 AEESHNCRBT 541
L7 MAZFRaIJ A 1Tl a~v o7 4
—URYW A, 2010456 H 3 H~6 H 5 HIKE
25 FHES%, 1AEMIRS A Lo Ny FRFRNS 15D
JEBR &A%, 5 22 RIS TRIRREG S, 2010
6 H5H, &l
26. KEpR)), L7, DR, THESS, 1
XA VT NEESHEZ X DMIaP T A 2R
037 A, 568 [EIE ESHTR AT, 2010 46
H16 H~6 418 H, =<IiE
27. FRESE, 1HINY 7 V& A Dh5FHEER & fIlEE,
T AT T AREENGERZS, 2010456 H 16 H,
<X
28. FHESS, 1HML A L7 NEROHTE & kAl
B AT [MERRIERR AR R e TR,
FM)0 PR < FAIFAFE ), 2010 4E6 A 23 H~6
H25H, &l
29. FHEBX, 1 4R Y 72 A NEBGHHEIC X
% AR & eI S A~ O RTREM:, Rk
P I)—, 200107 A 16 H, KB
30. duliiEzz, AKEp), SRS, THESS, —Hild
U7 LA A I nanoMsS J5Z X A Sy 25 S BT,
5523 [BNA A AT 4 ANIWRKFEL VIR T A,
20104E7 A 21 H~T7 A 23 H, =hk
31 FREES, 1HINAD U T IVH A L4y FHskSRIA—
EMBFEOB D> T—, 58 [EUbFA ) ~_—
Ta IR Y T A, 20104610 H 23 H, JRAE
fit, ARG 2 74, EN GG 1 4 614
(®E) GFoih
1 Ealwzz, K], JHESS kR [ &
PoR7) FUERR, 2012 FRIH)
2) KERY), HELMZE, FHEES REMTREE [T
R EAET X v R, 2012(F DRI
3)  FHEL, Lz, KEFH), sERTIREE (4]
D) FUEHRR, pp.2567-262, 2011
4) KEP), ELUEZ, JTHESS. —Hllas A L
7 MMSIEICE DA XA I T A, AHR
2 X7 A Z O & FER - ARG
WFFEDECHTHRE, ppld6-151, AT 1 J1/V K
v, 2010

5) FHEES, KU, ELMZL, M. Live
Single-cell Mass Spectrometry —1 iz
EETEE, HTERIE VT VEA LTE
W5 BT A~ AR a—TE—, T
BIERORHTER, ppl34-135, UIEH, 2009

(PEEFEME)
ORI GF114P)
S THINR@IER % & b 70 - TR e & By
SRR L OSKBNaidieE - obrd&iE)
A THESS. ELEZ, K]
MR« ENCRFEN  JRERT (BF) HUMANTX
FHEE « H5ET
5+ PCT/JP2008/070060
HFEAEH H - 2008 4E11 H4 H
EWNADR - ESL CRIE - BN - F1E ERAT
o)
OB GHofh)
(i)

XHE
THe %5 20084F HAGH LTS F2E
(AT I IA A= T
T ERERHTEDRIRK & b )
T L EHNE
NHK 2009 4F1 A 18 H THfRodsk2-fif T |
NHK 201149 H 24 H A = A ZERO T2V
— ZHIAOHS (6) =R D30 B Ak
R ¢ EETRI20084E 12 28 H (1 1) |
H R H7RI20094E1 A 5 H | FE5EHTi#I20094E5 1 19
H. BH78iii20094:5 H29 H (1 1) . HfRHR
20094E12H 12H . HEHR20124E5 A2 H
Bevgiii20124:6 H8 H (1 1)
EAN T
http://www. chugoku—np. co. jp/News/Tn2012050200
37. html
http://www. nationalgeographic. co. jp/news/news
_article. php?file_id=00020120501004
http://scienceportal. jp/news/daily/1205/12050
11. html
http://www. riken. jp/r-world/info/release/pres
s/2012/120425/
R b= A
http://home. hiroshima-u. ac. jp/analytic/

6. AFFERERE
() BFgEfEE
FrE 5% (MASUJIMA TSUTOMU )
JREERT: « KBl sy aaseet - Bd%
W85« 10136054
(2) fffgeo %
Al 1477 (TSUYAMA NAOHIRO)
JRESRET: « KBl pes s ookt - G
W35 - 10335747
/KB 49 (MIZUNO HAJIME)
JRESRT: « KEFBilE sy ookt - BhF
W35 - 30457288
JiiFE  [&%s  (HARADA TAKANORI)
SRR « KEFBilE sy ookt - e
WFgeE3 5« 30350325 (H20-H21)



