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WEFCZHZ [ 2845 omiFktr:z2 M3 208 %2 0 T b, BRSNS R %2 5353 5 SR A2 A RA TN AR ER L,
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1) J. Electroanal. Chem., 577, 47 (2005). 2) Lab Chip, 6, 550 (2006). 3) Anal. Sci., 26, 815 (2010). 4) Electrophoresis, 33, 2668
(2012). 5) Lab Chip, 9, 1163 (2009). 6) Electrophoresis, 33, 3159 (2012). 7) Electrophoresis, 36, 424 (2015). 8) Anal. Sci., 28, 537
(2012). 9) Jpn. J. Appl. Phys. 51, 030206 (2012). 10) Electrophoresis, 33, 1729 (2012). 11) Proc. Micro Total Analysis Systems
2013, 1818 (2013).12) Anal. Biochem., 458, 72 (2014).
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1) Chromatography, 34, 23-31 (2013) ; 2) Anal. Sci., 30, 105-110 (2014) ; 3) J. Chromatogr. A, 1106, 105-110 (2006) ; 4) Anal. Sci.,
26, 569-574 (2010) ; 5) Anal. Sci., 26, 1127-1132 (2010) ; 6) Anal. Chim. Acta, 746, 77-83 (2012) ; 7) Anal. Sci., 29, 519-525
(2013) ; 8) J. Pharm. Biomed. Anal., 88, 423-428 (2014) ; 9) J. Chromatogr. B, 877, 2551-2556 (2009) ; 10) Clin. Chim. Acta, 430,
156-159 (2014) ; 11) J. Chromatogr. A, 1317, 211-216 (2013) ; 12) Anal. Sci., 30, 979-983 (2014) ; 13) J. Chromatogr. A, 1397, 27-31
(2015) : 14) Anal. Bioanal. Chem., 407, 899-905 (2015) : 15) Anal. Sci., 31, 99-103 (2015).
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X 512, chymotrypsin &M % SR RE R 0T 0 — 7 OMIIC L 5. BREFERBRH DR TH LI EBPHL N E L 572,
JBE - MRS 3 2 BEUIBR 1L, BUADIRFC & 2ME— D BIETH 525, FEAFM EL724HTH. BRIG5> OB O (B
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DB ADFHERLWIZB RO A X = ¥ ZHITHEBERIROET=5) Vv 7RI LTz PUREIE 2 & T TN RS AT & B
RN EDTD, BB ZSHEM THRAMBORNEIT ) WAV DV BEORELEHE o TVEH, TOBRRIIABEE LTI
REMNZ PETMADIEVAICES W E MRS ND, 72, EWEEIIZETIE, ILE—#I% 554 % W ERENIEE & oL m 7
BWT, ZHEEY bT v AKR—=5 =T AHPET S+ 71u—7% LT, Organic Anion Transporting Polypeptides (OATPs) % Mul-
tidrug Resistance-associated Protein 2 (MRP2) @3 Tdh % ["'C] Dehydropravastatin % 15R-["'C] TIC-Me. OATPIB3D#EE T
# % ["C] Telmisartan. Organic Cation Transporters (OCTs) % Multidrug and toxin extrusion (MATE) ¥ ® 3% ["C] Met-
forminZe E &I L. BIERRAE. ~ A4 70 F— XREMZ 06 L T X 72, PET & Integration plot % H W7 IC L . Ak
W IR OFEWIREE 2 b & AZIFICD A AR NBITH R AR O o3 BEREAG . 72T ALY 3A B R N b i B A o0 JREEIE A 0 FEAG 23T g
HY. EHIE, INETORHEFVEH V2 MIBUT 2 HRNEEOZ UMM D TRETH 2L Z b, ThHDOEAMDOIRREIZLY
B2 5 RN 3R - BIWEH FIEAS#E Z L0 BifF S NE, 2o, © MAEKRRNO 7 07— A4 2= ¥ 7 B LEmE FErT
THZELZPET 4+ 70 —7 ['C] Cetrozole & F\> 72 4 Z FHFIITE b 4T 5 T bo &9 LRI OMAEBR IOV TR L7
W,
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~RINLT B Y DL L DU\~

B E HEVZ

CRBUFERHERE) O=A %

o

FESGOHGEICH SN BRI, S wHL BRI (BRI v 7] SoSEIIEHATH . BWEINIC L 20 CHER, SUHEICL S
ZAEDILTER MBI O MAR S SN D L WIRBICH 5o S 51, HYOEFRIIENIOITE - FoMEkOB &R L 20 HERH
BICHEY A7 ZHAREETVE, RREELTIE. TNHEYOTIHOERRL OEOMM O FAEEOHED2OD, R, M.
FEFOAMRGE T OIEY M OBEE & RS 5o

YOI UCid, 0, B/ (O A/ R R OREBINAS TSN 5, WL, ROEROB A&/
5. B/ B OWEEEIH SIS L, MRICHE > TEFITHA L. PRI T 5. TOEH LIRS IIM L OFEYIT L > TR
B BH EOWMSIIMAREEICEA NS0, MEIESEN O B REEOFMIC R A v, R TICBIT 20 7TV 5 4 AERE 5
ZHHEE LTEETDH S,

BRIZE 5 TRYTH 2 8WE, ACH L P X - T2 5 28U L, A HEEEE 2%, LaL, R~ oPEEZEE 1 H
~BHBRER L. 2R R & EOMINIILERINE S LGNS Wiz, FLUHEMOMAGEINIIE S s S RAHW ST
Wb, LA L, RR#TE 2R3 WIEY CIERZIUAROMIBPBHELRSEE 0L, i s =7y M e LB eEe 5, FRE -
HEA SO - AIGEE TR LU CHBISNTB Y, H O E 72 % REE IS I3 THELRSHASRD S b, M@H. ROk
g« EMAOEEIIE, A LT v AL BAZ ) == 7L GC-MSIZ X BTEHRBAWETH HH, S SIZBBO Y% 55500k
(TLC. LC-MS. LC-MS/MS%) ZMAETM) TUF =y 7 2470, B0 b e TEET 2 ABEEIIZ L AL TH D,

ERIE, COREBBRECTHERL 7230 = —#%2 BB SPAA LT HH1I~15cm/HOAY = FCEET %, BRICHAT N
7o TR TEAPH UL - TR SN SRR S D (1], SEWOBPUEZFLFHK L 7257 — 7R 5 b, Eko
SAEEMI D B GEH 20~50 RFEE 2 A, B A S 2 cm 250 H) oW 2l L. by o3l % GC-MS, LC-MS/
MSETHMT DI DTH o720 LA L. BRRIERTOREMENRL S 720, BEURHEE ONEEE L 2~3 H H Ao i O i 12
1LF 5 Twiz, 5K HE 5 1E, MALDI-TOF-MSIZ X 5> TIADEZT OEY ZEHBI L, S OIERGHA A=Y Y 7I2E->TE
ZOMEH MO 5 A OWFALICR S L (2], SHBERLEIIRROMEE DO/ OBE 2D TE 2 [3]. AFKEKTIE, ZOMEL GBI
DWTHMNT %o
1 RS, SUHSEMoTESH. a8t bdE, 57 (10) @ 783-799, 2008.

2 Miki A. et al., J. Mass Spectrom., 46 : 411-416, 2011.
3 Kamata T. et al, Anal. Chem., 87 (11) : 5476-5481, 2015.
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fabt k7 v 7 DIEHE & kK

(37 6 OFERL T

[iELtwic]

ERETy 7%, bEBEF [FEFI v 7 BERFT v 7] ERLTHEL TV 23O TH L. MESLELTVHIO X 5 12EBH
ENTVRWY, TNOEHPOFENEETLIEPEDNIYWETH Y, boXo AR &2 HWE LT, Mot
ENBLDERT. FRAFEN SRR T v 7 2SER L7 s B p2528 L722s, IS OFEMMRIE D12, - FHich
P BER N T v FBr % N THRBICHE T A I EHNHE LS. LAL, BEEDE LTHIIS N TwAILEWZTThH,
2746 H KRR T2306 W EICd B L & F0Bbamo bl # <, Bile & dITHMET AEM T v 7 OB HL I AN
Bebblzn, INobEWORMERTRNGIIIHEEE 2o Tnd, RYVRIT AT, BRET Y 71200 T, 2O 104EH O HIH]
LIBOEAL R R T B LIS, A DERL TV AERFT v 7V OREEEREICOVT, 2O5FELATEEEZHNMT5.
[fak k5 v 7 OBl L @ o ZEAL]

WhbWL [BERNS Y 7] LIFER B OFElEAEL L2201k, FRIVEE» S TH S, ThOWEEZ LR, FEH %M
TR, ByR, WE, AT eVENA B CloE I N, [HE] 2EE L, BN T, BEHOBESLT IV ay T, 4 ¥
F—A4y P ETESIIAFENTRTH o722 eh b, FICHAEOMTEIEL, #ERECHIWHEIREZMEL 27, Th
5 OB R, SPRISAFICHESE CPR264E11I 25 H X 0 [EEER, EHFBHESOME, AER R EEOMRS I
B A T RIS IS8R SRS, BT L IR SRR SR A S e, e R, fab N T v ZlGE R
—EEA L7228, SFR204EED S, MEDZHMEMIH LEWIEREZ AT 2LEWBEM N T v ZJTICRk4c LB L2 FRg, 4
VFE A REZERITROCIEEZ R TILEWEE (GRY v F ¥ 4 N 2B cRE Lz [HREN—7] %, [Tr<Y
o R GER), [7875—] K S LTS p2BEET IV (57 V) SARMIC X 2 BERENEM U TR 24t
KMBL o7z, INHIE, FTHBRGIREEDICHE SN L, HLNITHEEEULEWICEE L CBGE S N5 72012, il & Bl
LD [WiebZTo 2] vz, ZORREFH TR, BRET TS TEFHRFIIEA SN, FEOMEXATLHHMH v
A F CPE254E3AMEAT) ROHF 7 Y8 CPR 264 1 H RO 27 455 H A7) 2VEREMICHHl Sz 72, FHR264E4 H1i21g,
FeE B O AR < AHEEHI & TR S he S 512, PRi264E 6 IS TH S - HE B EF DI, EZ2HIF TR b
Z v 7 OBLEIR O D s kAT, P26 AP, BRI T v 7B B0 SIS L 7.

[fak ¥ 7 v 7 oid Iz & 5hrik]

EN#EWCIERFT v ZBBOREEBZ 2RI Z2HNE L, FRI4EELY, BHREFT v Z7BROEHESRExY
FEhEL TWwb, FK264EEF CICEVHEIZRHAELZERFT v 78383508 HIC B IR GRS v 785 T,
GC-MS L U'LC-PDA-MSTAZ ) —= v Z5Hi %47 o TWwh. GC-MSHHHIZBWTIE, 1D L3/ BEEr S AF L2547
V—ofls, BRFT Y ZIZ8T554 77 —2MBEHIER L TLEWREEZT->Twb. F, RNy Z78ETICER S5k
YRR LICEFEA + b3 5 2 &5 HEZ DART (Direct Analysis in Real Time) (2% ¥ 7 2 B E0M 512 845 L72DART-
MS/MS (WU /Orbitrap B E E45HRND S EEHHICEHN L TW5. —F, BRI v 725 L&  wEHpEicsey
T, RRMLEWEARET A LIIMOTEETH L. FLld, MK, R, TELREOEEKRBTER T v Z7EK5IcowT, LC-
QTOF K O'LCMS/MS DM FiE & FIVTA 2 ) ==V Z5pHi k7o T b, SHEMBLEWHAMMENL Z LSBT v 7
O ERABPIEY I B VT, WML R 7Y —= 2 7P EE% LC-QTOF 40t &, i 40 H1 250 1E 2 LC-MS/MS
MRM 3 #i 2 0FH$ 2 2 & T, X DIAHPH - SEE LN RETH 5.

[fEbi k5 v Z1BT % 7 — & N— 2 D]

EEECIE, SFR264EIHS ERFS v 7T — 7 BB 25 4] (http://npsdb.nihs.gojp/Search/) (ZBWT, A5 HEE
EWEELTERET v ZICHATAHERZAHLTWS., AV AT AT, BERYRTOMEEDIE, F-5BEERATREINLG
Bk v 7B conT, GCMS LU LC-PDA-MS % EOJE T — & 2 G L EWEMIMETRRTH 5. $/2, Tholbawz s
B3 2GR Ty ZBEERORBETIEL 2o T d. FR27T4E3IA KRN T, 6561LEW, 1980 BFOFEMANGR SN TE Y, EE
% EOEBEEE 2 &4 3108 (B8) 8T LTwa.

[Bbbic]

COIERT, B NT v R & CRIIEE L KL L7z, TPR2TAEICB VT, RN T v Z8aBoeEiE - 4 5 — %
MBRGET A MEUIEIR L7z, Lo L, FBEHR T v ZRGOWMBUIRZHR VW TE Y, ZOMESLEIMEHOZEL TS, 55D
AR <, MRS HBEm K7 v ZoWMBEENR L, FHENT— 7 2EFRL T CLHED 5.

(k]

D el ORA) BiBL (2015) #HI£75 (2) 11217 (2015), 2) fEBL ORA) HEiBEL (2015) A%f#AE79 (4) :255-8, 3) R. Kikura-Hana-
jiri et al. (2014) Drug Test Anal 6 (7-8) :832-9, 4) R. Kikura-Hanajiri et al. (2013) Forensic Toxicol 31:44-53, 5) fElil (k&) H
Fifth (2013) FEAFMEZE133:31-40, 6) R. Kikura-Hanajiri et al. (2011) Legal Medicine 13 (3) :109-15.
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SEWEL A3 BT S HEE ) 2 7 R DA A

B Bl hLE FALBEAS

LA B ARDE % BRI OMM ek« S Hh - P B

[T o]

B OEPTFINIZ, RO ECFRREOMTITMZ., &M T T v 7 O A
MT2%EEHELTETVS, AT, ERUKREMDMASAHNIC R 55 X5 ITHEL
DIYHMRRAAT 5 SOV T 5. H 5 VIIHEOIEY) % IS 5 72 EHELHE
HOBHALD AHND. CNOEORMEZET L E, EWEAICI L PAOREEY 2
ZIESHRETE TP OBEIMLT 2 BRI NG, —T7, EWEHE Lo K
ELT BT AIELVWARREZ RO Z LB ER LN E LTEZLNTEY, @Y A7 ICHT RPN T Y ADOERITER
POBHTHDLEER b

ZITHHE DI SAEMOREEY X 7 EHAZBNE LT, MDMABXO A Y v 7 ¥ 3 VB ORI 5-% O LRI~ A
rag 47 ALEEEH L. RIGUE A HPLC-ES b= Milig: (ECD) Eid 5 2 & THAMKTO F 83 v BX Ot w b= Vil
DOREERFMLZ. SOHIPHAPRE SN T L2EYOFEREGICE D) A7 b1T- 720 F 72 HPLC-H#0GHEE % VT3 o ikl
MBI L e TR LD TERS OB REEB/AT 5.

(EST YR E|

FEBREN A A VNI FIBZF OV T CREE L, 70— 7 & BRI A U7zo S Bl 5 51 4 T AT &2 BRI L e sk & L
7zo HHWNEA S T 25 I, MDMA, 77 x4 Y BIUT ¥ I ViFBARSE LR L7,

T 7 I vERY D T4 3 A4 BHATECS500% W /2o 7 9 & B & OV BE LI EICOMPAK PP-ODS (30X46mm) 3 X
O, 500 mg/L F 7Y WEEEEF MY 7 A B X150 mg/L EDTA2Na& 401 MY ¥ EEREEHR (pH 60) 2% 7 — (=99:1, v/v) &
Wa ez,

BWER 1 A5 Y728 IV BLIOMDMA OHIEIE, HOGHEMALHIE4-(45-diphenyl-1 H-imidazol-2-yl) benzoyl chloride %
JHW 72, FEALE, T OODS# 5 4 (Wakopak Handy ODS, 150 X4.6 mm) 3 X 50 mM V) > B (pH 70) /7 F= b
YV X5 =N/ 2271 ) — )b (=50:45:5:2, v/v/v/v) B EH W CHBEE R Z1T > 720 MM EIEX330nm (A, B &
0440 nm (Ae,) & HW 720

MES OGS LT DA Sz,

1) MDMAIZA S ¥ 7 28 3 Y EMA TGS 5 LISHFOT I ViREORMA A SN/ FICMDMAD A Y > 7 x4 I v ~0i#
Bd, R8I VEEOBME X2 L. SEANORADEHRMEIMKAVRBENY —H, 77 IV EOHHTIRE ) 7 3 VikEDWD
BB EN e 27 724 Y EOPTIE 83 VREORMBAA SN,

2) AMFES I VIEWEBTFICBUE 7 I VRINSEEE L5 L, MDD TH Ly I v EIRL TR GIERE A L
T2y,

3) MDMAI A% ¥ 7 x4 3 Y OiRAED 2 VIS X ) BT BIBIS R L L2, # 7oA VL OB EREE 5 2 %
Motz

S SN2 OMBATEHREL LT 7 I VEOREICHT 2 8507 — 713, b OLHBER A 72 2@ R 7 & L]k

U0 sbZ LE2EHETLHODTHY, IOLLMIEICIY b IO 27 SIS 2 L 2 WEET 5,

(3R]

1) R.Ikeda, M. Wada, N. Kuroda, K. Nakashima et al, Eur. J. Pharmacol., 660, 318-325 (2011).

2) Y. Fuchigami, M. Wada, N. Kuroda, K. Nakashima et al, Eur. J. Pharm. Sci., 49, 57-64 (2013).

3) Y. Fuchigami, M. Wada, R. Kikura-Hanajiri, N. Kuroda, K. Nakashima et al, Forensic Toxicol, in press (2015). DOI 10.1007/
s11419-015-0267-8

4) M. Tomita, M. Wada, K. Nakashima et al, Biomed. Chromatogr., 21, 1016-1022 (2007).
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HYFEH DO ERIZO W T~ ERRIH R S~

FAT

UM IS A RS B N 40 58) OF . 4

HARICB 2HEWEHAOEBEIZOWT, ) 7TV HMERLOEM 2 ML 382 Tl ST W2 & 7,

FRIEAE, ELUHOBREIIIMEGLH 2 HN & 32 R MFRER T LOFEIHE L T AERFT v 71T LTk, ZoRLHIEERY
BOREFIZOVTEHE ST T2 & £ 7,

F B ETEHI SR TV BIEYOIE i S B I TwE§,

2F )., EYELAOIGE D 1IZ—ETREETEL50TIEH Y TH A

HLA 2R O EIBAEITE IS DWW T B ORI Y THW S T2 2 &, Rl 2 0 U CRIGE OB BT I CEWELTIC 272 5 LM 20
W SHR AR TV AT EEVTT,
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HPET 2RI L72) 5 &4 F ¥ 2K BB O T

LVEL UTE

(HiE7—2) O%49F A

VI a4 4 v 2RE MO EE R, BEMMUISINT T, EHMEORS REERTSLEE Lo Tnd, BHFIE. XHIZ 5N
Ty LIREHEL Vo BRI LT EENTVD, L. BR BREEOLEWD» S %20 F 7 54 & ¥ 2RE O IEHT O
AT L T bo F720 AR LTRZ 2 HEIRIEZ - TV b 720, B AIRY Y 712X ), BEDOH A FOBBLMHAL
720, HICEEDZDTHILEBIETH 5,

A TIX, MARIEBSRO—> & LTHIRF ST b LR RIEEM L OJEARYE Tdh 5 Li,MnO; 122\ T, IS B E$
LHEEOFER, BMBIEICE ) ARHICHELNH L LEZONTVE AT Y IF T U TIZDWTHEN LB %,

LB 2 B R EBM O SR, BHALORE 2175 LT, MEORhE BROBKR. AEAVILZ EOHILBL L gD
MREHFT 2 L AEEL 2> T D, PHETHICIE. LiFARICERZOMEERICOWTH, FHllkD 2 2 25 iETH Y. Li
HFREEARIEBOL F v 7 A0S « HACBRICEHINEED H 5 MnO NHAROE IR T 2MBET 4 bOFEN2H L2255
MNTEDEWEEND,

HPEF T Cld, FRAICHETH S Lik LiT, BELRAIEAOMARS 720 (b(Li) = - 222 fm, b("Li) =200 fm)., #4743 LT
BAETHIEICEY, LioWALEEZBRMIC0 L T2HNWEEE 2 b, TOWA LizA2THLTLE ) S EWHETH Y., BHEE
TOWHRE L) FEMICHE T2 2 LD RRICR L EHEZ b5, RIFFETIE. BERIEBMEORYE TH % Li,MnO, 125 L LiDfk
fiLAEZ 0 & L7z (Li’Li),MnO; 2 vy, J-PARCICEEIE ST w2 KIRILHE ST 24 IMATERIA % F v THEEIAT 2 950 L 720 #60h
HEEIRNTIZIE, WH NS 7 07— % 2 L. Rietveld f##F 710 275 L Z-Rietveld B X OF Z-MEM % 72,

6007C BLFLLZ LR T 1000C BULHEL O FE Tid. MnDOLiH A FAOFENKE L 25 & & BT, MnOg NERD EARD A 2 18
MDA HND, Z9 LN, ARMMOERDO—2Ilk>Tnb EEZHND,
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2 F 72 TR O WERIS ) Je OY @@ /L ik o i 7e

[ES-IEN HLTH TR

(BT I1HEHE) O Stefanus Harjo - B 1 - i g

J-PARCIE, #E O ks & TR 2 5 % 2 AR i TH 0 . : sits i
MRy 7277201 MW B FIEEE» SR Sz, piET. 324 7, :

=)

KT, 22 b /. 03 2lie s KT V=22 HermESE
R BF MR T %o W R S Ba (MLF) (&, /0 2 b T
EAEKRL, WE-EGRFEOM L WA 179 720 O J-PARC TOJtiik Th

collimators sample table used rail

§ pressive
. oo
~+90 deg scat.
detector
\

Manufacturing
Process
Optimization

Mechanism of Deform./ Texture

Z)o %@E%ﬁﬁgﬁE@I?ﬁ%ﬂq@}ﬁﬁﬁ (IE‘:) ﬂi\ 1‘)]‘5{40)5@@3& k‘O)‘I_ ‘/ f/“ Functions of Materials Analysis

111

=7 ) Y IRFERAT) 2o OEHEE & LT, MLEF TR S WA R %

PETWEL, B (7T v 7)) 7077 A VO TSR X0 AR

............

ToTWade AEEIL, TEFORE ZEMEE)) 207 Ly ATy ] 2 1]

...............

PWEBOIES « OF A, HEBHIRE, A, 7O MBS RS D X 5 L ORRERR G e

B RBRR D T AHEERRET 5. LAt Ty AREEOH S—F %I, BRSNS O35 S, B2 2
RTOEBHE LT, EOREIIZE. B X UM RS BROMMELIIES Th 5, H1ICIEOEBEES XU h A —F 5%
WP AT, BT, (1) BERMERE Gi) WP, (i) 2= — 2 23R EUBI R & AR 2 28, (v) BR%Em), B X0
(V) FHFx L vV EEELSCHT S, EOBIREHAT S,
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ISV AHEFZ WA A — T v TR OBLIK

LS ks

(J-PARC) Offht i

TEFZ WA XA =T Y 7K T ORBTH 5 S W HERRE ) Tk L OME/EAPRBRIR S W2 & 20 L. KE
EW RO IMIEMRE R KE L L CETREL 72 2T EEP oK, WEOBETFEL LTHHENTE 2, I cofik
FA A=V YT} B LTEFPEOZEHIEFERD S OG220 F THENRAMET L, WNEEIC X 2 Z 80 %0
DENEHTE, LELAEYDL, T EWH L OMEER T T AV F—IREEE2 AT 2720, THETOE#BRRIEZE  O%E
PR T AN F =R B0 D720, WRIC X DV HEL, & HIZEHYET R € REBRAMARZILOFER & UTA Lot T%&
BED AN F— R Z TN T2 2 L1 X 5T PETEWEEDOHMTED X BRGNS H o 720" MDb I LD TEDLZ
LBy TRETORESA X = 2 ZHREMONBOTRGHE 527201 LT 2 AVF =G BOR 1A 2 =2 2 7k
. AR NEEOWBELRY - ALF HRBIZOWTOEREFIFICG 250082 ) 9 %,

IANE =GRS A A =D Y T RER T 5 LT RITRRONTEICL > T ANV F -2 WHERSRET H 2 LA TE L9V A
PEFIZIEE ISR D R J-PARCD & 9 RID 7OV AP S BRER O ERZIC L o TIH E T EFMEDOBLA THIEETH o 72
AA=T Y TERBREE o720 K12, JFPARCIREL VA « MK LM O 0, S fouF —hiEFr oz fov ¥ -kt
T —EIHT LI L3 TELD, BT LAV F —HBICBIN 5 AR ARAE U 7P TSR R 2, 2 - ik T
FIRICHN B REEEICHR T 57 7 v 7 2y U R AV ¥ —FUR THEE SN L T ORBIEICE D WS % & % R
BT HIENTE D, ORI FETAZMRH, EEHR. MR, ROFHRE Vo BN R 23D Y Bl o Z2 M 34 % Wifg
ELTHUR T 5L L 0, TNODERILT S EDTHEL 22 Do

BUE, 4 13 J-PARC O E L mHRHFA IR, R THD TR 7 T AV F =g A X =2 2 FHBREAT ) 720 DR
C— AT Y@L, FEMEBIOCL - —FAMREEZED TV L, KHETIE, INETOXNVAPET 2 AT 4 X —
Uy 7B omsES L CISHFEOBURIZOW TN 5 & L B2, SROMEDELZIZOVWTHERS,
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IR A B D R R AR O in- situ B

0 A Epx 5L O x AL xA EO

(RERSIT) Oél?’;ﬁ 1%%% . 7] « Hyunjeong Kim

1. [FUIC

WIS L AV F =t F 2 7 4 ~NOFIBIZANT T, KEZANVF—DOFHERPLEN TV D, TDDITIF, KEOR
7 Wk - WRENENO 7 2 — 2B MR ETH L. PTHMICE L Tid, kEE2REP2T V37 MFHTE 5
Hoili 5 X O LE R M B OB FEATEEE 72> T b,

TAa D7V —7 Tk, KFEZ LBGIE A ST CERAARICIFH S 2 2 L5 iE 4 [KRIFEME] O DTV,
COMEHIEEOMEDP SR ) HTROKFZSHHEET A AL L ICL )V BRELRTHREZERT 5. ZOMBOMEICH-
TlE AKRFEEMEE DS Z RN T 5 Z LR RTH 5o HHEFIE. KERFOFAENE Z G5 2 L O TE 5131T
M= 70 —T7Th b0, PHTFEY HED ZAKKEEME ORI K2R WTFEE VW 5, RH TR, PET 2 RFE
WA R OREEFZE DB & LT AKRZEWR - B UG O E OREREZEL D 2 DY EIERE 2 & & Ozl L7z v,

2. PEFERZERVCKERRE - B RILOFT

R & 912, EEROEEMAFCIE. KEOWH - BUNOSIIAEFR T OB ~OBAD & SEKE T OMlEELEE), 22
Ty KFEOWERIIE LT ED L) ITHEEDZLT 25, TOL EKFITLEOMBEAEBLCEET 2002 L2 ENEETDH
b0 EHIT, TNS OMREIFEAVKREHEFEE O X9 ICHESI SN h2MEf L, MRORBERPURICORITFTVnELWESE
A TWh,

[LaNi; & 4R oo i 7 [ 477 2 o 5 52]

12D OB, SiEAETOMR A W « BB TETH SN % LaNi; RO G SRS, BERFIISAKE 2 W08 - B S8 2h5, %
REBIZBOW TR ZNE L2 TH 5, BONZT =705, KERE (i) () HoZEk, SHos ek &8
JT-ofiiE, KERTOMEE SEHR) 2 EWEITTE 5,

LB L Cldd 2 KRR E T B LA T BB 7 % FEEE K & VIKEAL A ASER IR L 2RI AFIRREE 2 B 2 8 200
BAIAREWE R OB & & DITKRFIWH OGS BI L. BRI IR E LW EA L 2 5 2 LAVRE N7z 2HAFIREE L 0 &
I BILOZO2HOMEDE N (WML L OB FEBOER) & KRICWAHNIC BT B KIGRWEF O3 A O LK & WE O W
BRI ALEE DRICHBED S 5 2 EDHONT WA 72D, Z OKTRERIIHMEORFRPU LD OO H L HRE 2 5,0

L0 MRS T — 5 215572012, 155N RET 7 — 7 O Rietveld il #4175 720 ZOMBTIZ4DDKRELSHVEDL DY .
RFEW KRR IZIL U T BREMEO A AL LT 5, FiE LTE, Lad NizSLHOBENMEIZIZIZT7VISEE SN
A, M3 ODME XIS EA L Y & B OMEIZARRENARTE L CHADEM - AT 20 H 2 2 L bhotz, F
7oy WhEIRE & R & TIEBAL DT 35 40 5 2 21d, BUMKHISAKRTR A IS & 2 &g~ DJRITIS ) 2 M3 5 & 9 ZKFO AL E
ERMLL72bDEEZ BN D,

[k T4 8EEL - PDF % W 72 SR i s T ]

22000 LT, HET-EfEL - kG A% (PDF) % M 72 RIS OBl % R/ 50 8 O F T I3 Fms 2
WZBLDTH2H, ML > TIRFTIN Y L IZR e 22 L 2 D0WDH L. TO XS RYH. PTG - A5k
(PDF) x5 L, RN E#EZIRA 5 I EHNTE b,

BEMBOYLE. HAHILHENOILE TEHAANCEIRT 22 212X Y KEREE 2 EOFEZHIET 22 223X {fibhb, &
DYty JILENFBIREINIZES L Z ) THROEHGIRET 2720, BT HEKEOR Y ORI EZEMC LV RLEDZZ IR 5, £
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Applications of Functional Metabolomics in Investigating the Biological Functions of Small Molecules

(Dalian Institute of Chemical Physics, CAS) O Guowang Xu * Peng Gao * Peiyuan Yin « Xin Lu

Small molecules are the intermediates or end products of metabolism, they play important roles in a biological system (cell, tis-
sue, or organism) with various functions including structure unit, fuel, hormone, signaling, defense in a biological system or bio-
markers for disease diagnosis and drug R & D. To understand the life process, functions of small molecules should be shed light on.
Metabolomics is a very useful tool for studying the small molecules under a given condition by using NMR or mass spectrometry
(MS) techniques. It can be used to define the differential metabolites, further, novel metabolic markers based on the metabolic pro-
filing data and multi/mono-variate analysis of two or more groups. Therefore it can be used to investigate the functions of small
molecules.

Over the last 10 years the targeted and non-targeted metabolomics studies have been greatly intensified. However, up to now most
of them are of a descriptive nature mainly based on literatures and only in several cases the missing link between important differ-
ential metabolites and their (patho) physiological function has been elucidated.

In this lecture, we shall report a functional metabolomics platform including stable isotope-labelled cell-based dynamics metabolo-
mics, target, non-target and pseudotarget analyses based on the various chromatography - mass spectrometry methods”and molec-
ular biology. By using this platform we can study not only the potential of the small molecules as potential disease biomarkers”, but
also the basic biological functions®.
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Nucleic Acid Based Bioengineering : Opportunities in Diagnostics and Therapeutics

(The Hong Kong University of Science and Technology) OI-Ming Hsing

Nucleic acid sequences and biomolecules (e.g., proteins, ATP) are important bio-analytes for pathogen detection and disease diag-
nostics. Because of technology advances in DNA synthesis, nowadays the cost and the delivery time for short synthetic DNA se-
quences are much reduced. Using DNA self-assembly principle, many interesting DNA nanostructures have been demonstrated for
applications in diagnostics and therapeutics. A very interesting one was the concept of hybridization chain reaction (HCR) where a
cascade of hybridization could be initiated only in presence of a specific DNA sequence [1]. This HCR strategy converts a short se-
quence of DNA hairpins, through repetitive of enzyme-free “polymerization” steps, to a linear DNA polymer with a molecular
weight inversely correlated to the concentration of the specific initiating DNA strand. Although this HCR strategy could only
achieve a linear version of amplification event, this concept of triggering assembly has attracted a lot of academic and company's
interests for highly sensitive and enzyme-free biosensing applications.

Our team has recently demonstrated a non-linear version of HCR where a 2D DNA dendrimer could be grown after a DNA ana-
lyte triggers the reaction [2]. This new approach requires no enzyme and does not need an additional PCR-type amplicon enrich-
ment step. The working principle of this new approach involves the use of several specifically-designed reactant sequences accord-
ing to the sequence of the analyte target. In the presence of an analyte single-stranded DNA sequence, the target DNA would
hybridize to a complementary toehold region of a designed double-stranded DNA. This initiating step would trigger a cascade of
autonomous and catalytic hybridization reactions, leading to the formation of a two-dimensional branch of DNA self-assembly den-
drimer-like network. This branched-growth algorithm mimics PCR-like exponential amplification and it can be easily developed in to
ultrasensitive fluorescent, electrochemical [3] and colorimetric sensing platforms, respectively.
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Platforms of Luminescence in Analytical Chemistry for Nucleic Acids

(School of Pharmacy, Fudan University' » School of Pharmaceutical Sciences, Nagasaki University®)
O Jianzhong Lu' + Masaaki Kai®

We have reported a series of chemiluminescence (CL) sensors for the detection of different targets, based on special CL reagents

1“? and 3, 4, 5-trimethoxyl phenylglyoxal (TMPG). TMPG reacts instantaneously with gua-

as the signaling molecules such as lumno
nine nucleobases (G) of any DNA or RNA sequences to form an unstable CL intermediate for the generation of light. For example,
G-free capture DNA sequences were immobilized on the surface of magnetic beads, and then hybridized with one G-rich adenosine-
binding aptamer to form our CL sensor for the detection of adenosine.”’ Second, a “sandwich-type” detection strategy was employed
for the determination of IgE,” where magnetic beads functionalized with capture antibody were reacted with target protein IgE,
and then sandwiched with the aptamer-bar-codes which were prepared by assembling polystyrene beads with IgE aptamer. Third,
a new amplifying strategy that uses hybridization chain reaction (HCR) was designed to detect specific sequences of DNA, *
where stable DNA monomers assemble on the magnetic beads only upon exposure to a target DNA. Fourth, a sensitive, specific,
simple and rapid CL detection of telomere DNA? on the synthesized sephadex beads was performed via a sandwich-type DNA hy-
bridization assay.

In this work, we employed an exponential rolling circle amplification (RCA) and CL instantaneous derivatization technology for
the highly specific and sensitive detection of let-7a. Only in the presence of target let-7a, the padlock probe can be ligated and sub-
sequent isothermal RCA process is initiated by DNA polymerase. Following that, long RCA products are digested into many new
“target DNA sequences’, further initiating numerous new extension processes in a polymerase/nicking amplification mode. Thus,
huge numbers of streptavidin aptamers are generated and then accumulated on the magnetic beads for the generation of CL signal.
With the employment of instantaneous derivatization reaction between TMPG and G bases on the streptavidin aptamer backbone,
a detection limit of 5 amol was obtained with a dynamic range that spanned 5 orders of magnitude under the optimized experimen-
tal conditions. Moreover, excellent specificity is achieved by mutating single base on the fully complementary padlock probe and
this approach could be easily applied to the detection of let-7a in human lung cells. Upon modification, the approach presented here-
in could be easily extended to detect other types of miRNA and DNA and even proteins, which enables the developed method to
be a universal sensing platform” for a variety of target analytes.
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An Ion Chromatograph for Extraterrestrial Explorations: A Mission to Mars

(University of Texas at Arlington) OPurnendu K. Dasgupta

There is perhaps no single question regarding space explorations that interest us
more than “Are we here alone?” The Mars is the closest celestial body on which life
in some form may have once existed although it is all but certain that there is no evi-
dence of life at present. As the only form of life we know is carbon-based, the quest
for finding organics has been on since the twin Viking missions in 1975. The general
strategy has been to heat Martian soil and examine the nature of the vapors that
come off with GC-MS. The sophistication of the instrumentation have changed over
the years but the results have been disappointing. The Phoenix mission to Mars car-
ried out the first wet experiments ever in 2008. Based on measurements with ion se-
lective electrodes it tentatively reported 0.5% by weight of Martian soil to be perchlorate. The data that the current rover, Curiosi-
ty, is sending back seemingly indirectly confirms this finding, in an altogether different region of the planet.

I will explore in this talk why this is such an exciting finding and why the same negative findings on organics are now being pre-
sented as certain positive findings. Ultimately solution phase experiments must be done to explore biological possibilities. I will like
to convince the audience why open tubular liquid chromatography is ideal for this application ; why open tubular ion chromatogra-
phy is the ideal platform to reach a definitive conclusion about the presence of perchlorate and other oxychlorine species. Jorgen-
son, the father of capillary zone electrophoresis, reportedly quipped: Capillary electrophoresis is a wonderful technique but it has
only three small problems: Injection, Separation and Detection. Open tubular liquid or ion chromatography is efficient only in very
small capillaries, smaller than those used in capillary electrophoresis; the Jorgenson triad of problems intensify. In recent years we
have learned how to inject fL-multi-nL volumes of samples in the same setup, generate active chromatographic surfaces within cap-
illaries as small as 5 um in bore and learned to make inexpensive detectors to detect analytes sensitively in such small tubes. The
prospects of working meaningfully on this planet with practical inexpensive equipment (less than $1000 for a high performance
chromatograph!) do remain alluring.

AR L, Dasgupta®dz CRETF FH2AKFET =1 ¥ b U8R PHAGHALARNEALERZRIC oML Z L 2R LTIV E T,
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