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A, WO LNF Z V7R FUmiEHERIO SR E CE @A RE STnd, £z, Blic, =F T4



~— BB AR IC 7 4 —h A LT b b ADTEEIC SN Y,

32 INAAEEROFEEERAT

ZOWEDFEIE L LT, U F—T7 2 uR0m ) ZARRITF L Lo 723 FEHEL, R, HURER,
DOBA%E « FEAULDSEATZZ ERHIT BID, ZIHREY Ly EIEEIRL T ORI, 287055 % -
TRV, Tofl - SEEBNIMD CEECTH 508, MIEHO ST & B O RS TRE T B
0N, ZOFESRNTICIE, moBEERE A RO CE WA Th D, =Y AnR=F U TlE CZEICLD VT
A 37— BEESRRD) OFromETs, F< b 1999 ICa iR 13 EFro 7 R TIrhbh s, 20
HFEWEEE ST DI CEP DIEIIETh AT 77 VB R ELVKE) (IEF) (280 HHfEtatlings & LT CZE
OFERENMER SIS, TEREL IR LT, < DT T74 a7 +—14 @) Mol nsZ L
R0, R, REEES 1< E70. HEMEATRETH S Z Ln, 2002 4EICIE EP N S 2, 2008 4EIC
X, ¥¥ 7 U—IEF (dEFP) T, MHIZ CCD AT EHAWDL ALY, e (1208N) =U An
REF L DI T4 27 F—DSHHE SN TS 9,

PUARESRSORAREEL, /a7 Y > (196) EMENEE AT DX L ETh Y | FilEHT 5
25 FOE (H) $HEPHAF 20 20570k (L) 0 b70d, ZbEERIETHH SDSPAGE T4
o2&, HEE L ST OBEME S D23, EOMOBESHOF IR —HITEHI TE 220, 24
ZX Y 7Y —DS FIVERKE) (CESDS TITH &, CE OFF>, filifit:, i, Aib, iEfkss:
DAY v "FIFBND, FHT, BIC « FBRICREECTOMTAITH = & T, BHOAIED L S0l &3
FHICE . L TE DI L b, THLHARERSEOSEEE Clid CTH N HIE E 7> T 5 7,

—J7, FEHOEEMMRGATL, FEiHE PNGase F 5 DOIERZ VT LT, BT 2175, 81V
HIU7-BEM 3, 20 T~V bA L7=14. HPLC 5% CE THEA1T 5, SOGEREMEEEEE L
T 2-7T7I 78U DU2-). 2- T VLEERE (2-AA). 3- TV LEERE 3-AA), 8-T 3/
Ly -136- U AT 43— MAPTS ERHNWLI TS, CE (L——atitfiit) OJ s om
HMEOHE T TWD LI, ZORBCoRMiiiEe: L TELT LD EE L LND, ok, Pk
PSR ALIR E O S Lo EEESRER O CE 2 K A AWERHIOREE T (RS OBLIRIC VT,
Kamoda & ORBUZHE LD TEIR S -0 89, FrRESRTIIZ2 s, S TH D~ T R DAL
BILC, ZeMORRENMHERZ v | JFEHZ & £ QU Vil = Ka 4 72 (over-sulfated chondraitin
sulfate OSCS) WEERME Tl % = Lh¥%y -7, Z0 OSCS DM CE AL TH 5 00,

33 KEx S—
EIAOREEHIEC L, BROEHITFEAL L b
HPLC MR SN THY | CEAANHRLC IZE D> TR, R 1§S »
SNAAREMEHE, UL, ZOHCHEEEZD mm(fjgj 2| C&;ﬁ” »
N5H0E LT, REEE LTONESITD CE 0’ = ﬁ S e
%o ZHUTICH HA RTA > QA @ 27 fRffE | wi : 2onrTEL |
(Alternative procedures) | IZHIE STV B8, BIFO & ETETME 1)
SRBIVRSN TG, METRCERN ML g —_ )
W AR S N TV BEAIOIHARRICIL, AR LT T e

s DN i~ N T TETCH - Tl Fig.1 Seperation of diItiazernandnitessd&aoayl foromby CZE.
N Capillary, 75um x 60cm (effective50cm), 25°C, +30kV, 214 nm, 20
%E‘/i%ﬁﬁb Y’C %) J: l/ \J o Iﬁﬁ@ﬁk%?@@%%@ CE mM M;etuﬁg (m 25)’ lrrglm_’ OSFE, Bs



IMHEDERKIZIE, ZOMREREE LCTORIHNH S, CE CIRIABLIFERIL Avieuy, F7-, {HEELRD
TOETHD, 7V —2TF ) ZOBLEDS, HPLC TRIE LT-iHiVE%E CE TEX#AZ 5 Z LI, [EIR
S A — I —DOSERHIEF & LTI T _&E L B2 D, faifbix L0, K 1IZ pH25 U Uig
WO L D VONT TR AL ZOFESY) (o, ) Oz R,

34 BAFEESROERE. HREnERE JUBIERR

IS T CIL, EOREBIRG OEH BAPET D E Rk & Ay &2 71l 5 5 E R s ¢
HDHM, WTIH CE THIRE T D, ERIE CIIEb) e & 2 Wb Z L TREL, ERTHZE
WTED, W7 ) —OEEEEZRECTE LT ENEL, Ay " bH, Bl U7-MREE LTOR
AN SND, £7-, EFELTIT THEGEAER L) REE R 238 %0 A Te, JFETHIUTL IR
A MVE . BIEICIE UV AT WVEERWD Z L%, —F, BAERBIOEATL. BELE RO Eb
(AR BRELTRET DN £, DBEOITE CO—FHENEZTMNT 2, Zo8%a13. JRHI,
EREE LT L. HPLC &3R5 HIETRIET HZ &IZRADT, RE0, i~V —Th% CE
(28 B —F LR OMESRBRIAITE L T D, MESEERC OV, = v F~—fo & Z ATk
23, BRHEEORTEN 7 U 7 c& QWU CEE L7-#BEH T 5, CE Tl Vs UV
R IR D 200 nm 28R TE 20T, < O LAY & HFEEDORE CHIETX 5, CEIZLD
IR OB BT DS 5 %< . Kennder SOMBUTFELN 2,

4. HEHYIC

CE CTRFIUETERUVWIMTE L W o T2 & Z AT CE DIEHEDNB 5 DIFREE R, DNA o—4 L h—
X CE-DS IZ L AFUREIRGHTCIL, ERIEN S NVEKIKENE CTh -T2 Z b A7) CEITATL.
CE 137a< Clde bRkt 7eo7-, CE = FA~—0HiAARTH - RSN TEYY, F72, 8]
FERJEOBEEEITETETREL RSoTWD, REEL WO BRI FEbo LIRESHE, 7V —Tho
CE MBI L B MGtaiRAe, A ore LTHWDE e —fgi~ & LEZ D,

3CEk
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Fully-automated immunoassay system using on-chip capillary electr ophor esis.
Tomohisa KAWABATA

Wako Pure Chemical Industries Ltd.

Abstract

A quantitative, rapid, microfluidic immunoassay was recently developed. The highly charged DNA
attached on antibody contributed to sharpening the immunocomplex peak during CGE, resulting in higher
S/IN.  An éectrokinetic analyte transport assay method (EATA) with using DNA coupled antibody
enabled on-chip reaction and concentration of reaction products by Isotachophoresis prior to separation by
Capillary Gel dectrophoresis. The reagents and sample were precisely aliquot by loading into capillary
zones by pressure.  Using this EATA format, we demonstrated an AFP-L3 assay on polymeric, disposable
chips with good performance.  AFP-L3 and DCP (called PIVKA 1l in Japan) are known serum biomarker
for HCC (hepatocellular carcinoma). In order to implement this assay in the clinical setting, we
developed a fully-automated system and characterized its performance.

[#E]

1990 £, REREE. Kb, DEERY. RHETEZ— ¥ FAOF Y TEICERIEL TH
%175 Micro Total Analysis System (uTAS) OSHMRIBES Nz, ZOMESDEALITHHEH
EEDERM. SHEOERLE. PFEARAR—RILENS Z—XIZKEEMTEZELEEZON
TWd, TITERIE, 7oFyvTXxvES ) ERKBBMZNREREL LT uTAS #EITED
CRERIGAE AT LOERIEEZTo =,

FrESUFYITERKBIEDERBSDOAWICENT, TOESKEH—M S ERY KLY
LT EINOEEBAMIATLOERENET LIz, —A. RERSZRAWZZ VNV ESWIZE
WTIE, AIERERY. BEEOEAMSEAELARIISEL TGNz, Shik, FEHEENSE
DEWVZEYR—F NI ETH> TLERKEBNIIATOLEFHZRL, ERIKBFOE—
BN TO—FIZE5-0TH -, COMBEEMRT H-OIC, ERFHEEEMNE VNV EIC
BHENICHEES T HHESFIC DNA DFLIEES Lz DNA-fRIANAS Ty FRFEFIAT S &I
EKOTHEVUNVEDOBRABEHZHEL. F VNNV EEEREBREORALEZER LT,



RIZ.FvEZYRTOY U TILEREDRERVAERIEORELEBREORLNERL
[CAFCREELE G ST, BREFVYESVFrRIBEDIXICEYSTICERT YU TIL -
HEEZXVYESVURETHELAED ERERKITOINA-IRANTI Ty FOFERBSEL
AOBHEBEWMA VN BERIGEE 5 Electrokinetic Analyte Transport Assay & (EATA %)

ZHRELTSoLRLIERELEBREORAELEEZRR L,
Chi, HEICRAELERMTZERA-—XICEBHREINE AT LOFRAEZITL., FEY—H—
THdo- 7z cTOT42L1/L3 (AFP-L1/L3) RV, PIVKAI EERHDERIELEIT o=,

[F¥ ESUBKIKEIZE TS NA-Hithk/nA Ty KHFOEHR] M

DNA X1 B RBEBICIA FTRAFYy—VHONFTHD, HEROIV FO—IBNBZTHYER
KB —RBRFTHD, T TEMFr—2HDOINA R FERREICHEESETHFEAL
LTOBSMNII—23 004G THI L&Y, ERABEBORELZAAT.

DNA  FZHEA S AR U, DNA
ERASETCOVEVMRAKZER—DOF v
ESUFy TERKEBEHETHMILLE
R, kO E—Y [EERIZTO—F
TKREL 2D(2HhhnTULV= (Figurel
Peakl) ., LA L7%A S, 626bpDNA %
Bl — DIAIZFEE S 1= DNA-ffk/ A
Ty FRFOE—VIEERBIZL v—
TTEDE—I WKL DNA B FDEFh
LRIETH-o1- (Figurel Peakd) ,
Ftr=. CODNA-ffENA Ty FEH
W-REEEARLRKRICBIFLGE—S
iRm0tz SBIT, REESHIE
BEBME VRV BEDOREEIZKY E—
IBEBEMND T MY ST-OKRKE DNA-
MAENA Ty FRFE—U LD EE
MEBETH o 1=,

DNA-coupled
antibody

Fluorescence

SO S

Normal
antibody

0 100 200 300
Time (seconds)

Figure 1. Electropherograms of the 626 bp DNA coupled
Fab' and Fluorescence dye labded Fab'. Peak 1:
Fluorescence dye labeled WA1 Fab’, Peak 2: 50 bp DNA,
lower internal standard, Peak 3: 626 bp DNA, Peak 4: the
626 bp DNA-coupled Faby’, Peak 5: 10380 bp DNA upper
internal standard.

UEDZEMS, DNA - kA Ty FRFRFYES Y BRKBICE T HRERIESTIC

BEHTHA I ENRD ST,




[Electrokinetic Analyte Transport Assay % (EATA%) 1 @

EATASR[EF v ES U F v RILEE
DIKIZEKYTUTIL, HE, EX
KENYV — R EITLD. FRESRIK
BTk Y DNA-fufk/NA Ty FHF
FEBIEEALFYEST U F R
LR TH U TILEDREREEITS
HETHD. BEEINDLRERIGE
BARLEBEELTLS DNA B FOHME

MRS EIC&Y FRERKERNE
XhBCEMD. BREOSREE{ | Floure2 Schematic Chip diagram showing EATA method.

a1 B Waste wells (WW), Trailing buffer well (TB), Leading

Y ESUF v rLBBERERLTL | SAnplewdl (SW) areshown.

5, EEEKRKIEITS=HD TrailingBuffer (TBH L) . Leading buffer (LB/ST™H L) .
RERIGHA DNA-FLA/NA Ty E9F OWHzL) RO, 2T (SWHz)L) ZRENY T
LIZEHMZ., £ Waste o)L W~ x)L) [CIEEZENMT 5L EBERKE AR LTS Trailing
buffer. DNA-Hifk/Nna4 TV v K, 4> F)L, Leading buffer DIETY —UhEEh 5,

TBYTILE LB T ILIZERFENMT 5 & DINA-HUK/NA Ty FAEERBERREDOREIZ LY
BEIAGLNS, TROYVUITVLY—2hzB8T 5, OB, DNA-RANA Ty FoFEY
DILVHDOBREBEME VN VBELOBTREREARNEREINS, REHEEARD Handoff
junction [CHkBN SN RTEBZEZ B I IANLGHOD T LICTYEZ S LICK Y FERESIKE
E—FOOTILBRABE— FICUIBEZ, REEEHROSBREZITS . REMICERKB 28
SNEREEERDFETROFNLRER TREIN S,

EATA R K 2B IRMIL CV=2-3% (N=15) LIFEEIZEN-BREMEZRLz. F¥YESUFrRIL
NTHERSERY—VRETHERTIH T - REEFHRETEDHI L RU. DNA-ENA T
)y R FEERREICEBIE A LICKARGHEORENKEZLERTHSEEA DN D,
Tz, IMT2EREZRAET I LICE > TREHNEFRABTELIZLELHFHMOD—DOTH S,

UEDESICEATAEIFHEL Y D TILEMHARBRT TEEREIEI I ENTEH L LI
Trailing 44 > & Leading 1 Y DERICK > TE L FILERKEDBEF ¥ RILICEAT B
DEDBEWDFEHIBEHRTEDILEVSI AU Y FEBEELEIEMNLEAETHD,




[£2BBRZEAE R TLORAR] ©

AR DFFRIZFFE L= DNA-n
Kina T 1)y FRFRU. EATA
FEERN—RIZZEEBFREATE >
AT LORAFEZET>T-(Figured),
HEILE & 546mm. #&0E 520mm,
BITELSSMAUF by TRy
N MY AXEEH>TWND, BEL
AIRERAERIT 6 FRETI VA LT
JEAARETH D, AEMREMN S
BRITHbHLETIEHHNID LR
DEBEITESIHARTEC. X Figure 3 Fully Automated Immunoassay System
W=y MEH 2 7yt /B EE>TLNS,

RHEBEL 0.1pM LANLEERET, TEERMEE 10 BELEL, F-. AEERMEE
CV%=0.3-1.5% &G Y BEAE AT LE LTIERFO VA TLLYEVWAEBEREZRY .

W7E. BERBREZE L LTAFP, AFP-L3%, PIVKALIZDWTEALINTLVSA, SH S SIZH
EEEZIKTHTFETH D

(3cik]
[1] Kawabata, T., Watanabe, M., Nakamura, K., Satomura, S., Anal. Chem., 2005, 77, 5579-5582.
[2] Kawabata, T., Wada, H., Watanabe, M., Satomura, S., Electrophoresis 2008, 29, 1399-1406.
[3] Kagebayashi, C., Yamaguchi I., Akinaga A., Kitano H., Yokoyama K., Satomura M., Kurosawa T.,
Watanabe M., Kawabata T., Chang W., Li C., Bousse L., Wada H., Satomura S., Anal. Biochem,,
2009, 388, 306-311
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High-sensitive analysis by CZE using on-line preconcentration
and the limit of detection
Takeshi HIROK AWA
Applied Chemistry, Graduate School of Engineering, Hiroshima University

Abstr act

Electrokinetic supercharging preconcentration (electrokinetic injection [EKI] with transient
isotachophoresis [tITP]) is effective for high-sensitive analysis of ions by CZE. Strategy of optimizing
EKS preconcentration method to obtain high sensitivity was discussed from a theoretical view point,
together with those of the other preconcentration method like tITP. We have found that the distance
between the electrode in sample reservoir and the capillary-end was very crucia in EKI process to
obtain high sensitivity. The LOD of lanthanide ions could be improved to a ppt level by adopting
appropriate configuration.

[1IZU®ic]

Xy 7Y —y—ERUKENE (CZE) ORERKE R LIty 74 VRIEMA AN TH D
ZEEFBRBLHMOLNTRY SO FEPBN SN TND1 ], FxldimEnSHEESIKE) & &
SIENZ LA S, BiEINGETENE (Electrokinetic supercharging preconcentration,
EKS) LMtz la Liz[2], A TIFEKS oo va—4—3 I a2 b—3a |l
LOMREBE L, EML Xy T U — K
DR 2= S Ol KR BEORE 2 F 00012
B2z Eicky, UV BEBERINETY 7 v
ppb LIV DA A A ORRHIZ A L,
R IR RS & L Ci% Er T 20ppt (120 pM)
T 5[3], ZofER LY EKS-CZE 12
X0 WEKER P SEGA A :ob\“(&i
ICP-AES /3% & kv, ICP-MS (T8 5
PR 215 5 AL 5 FIREME S R X z”wto oo . . . . .

Ki#siETlx, EKS-CZE (B9 % i Ot T Bt
Wa T, CZE ORHRA, S H

0.0008 |-
Y Ho gr

m Lu

0.0006 -

0.0004

Absorbance /220nm

0.0002 -

1.EKS |2 & % # T JEEEHESUEHO. 1ppb, 500 ull)

e =S DL i Gt Sl gt > .
%)ﬂﬁk%ﬁ]ﬁ”/ﬁ%ﬁ‘”fﬁ(tITP)% EKS O R B D7 xzua T h: BE-XYET Y —RKERE
IZOWT, v a2l —a O RE2E D 19.5mm, injection, 10 KV, 250 s

H 5,
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iR U 7o EXvkEhEE X CAPI-3200 (REE ) THDH, U ¥ ¥ 7 U —iF4K 50cm,
A 37.7cm, W T5um THDH, ¥ ET ) —F ¥ U _X—NOREIL 25 CITRE L1,
B3 AT T UERUBHK, Na, Li, La, Nd, Sm, Gd, Y, Er, Yb &0 t#) <. MEEHHIX
0.25nM 725 25nM Toh 5, MHICITIMHEU ViEE Az, EEMRE S LT 10mM 4- 2
FNAR DT 2 (UV A #A LA ,4mM HIBA,0.4mM ~ & > F£,0.1% HPC % & Te /KA
%, 2-TF )L n F&lAC pH4.8 IR L CEH L7z (GEMI/KIZ. Milli-Q water), 2 B o —#
—33 2 L—3 3 121 CFD-ACE+ (ver. 2006, CFDRC, AL, USA) % f\ 7=,

[ 5R & B2
Vialb—valLib b, EKSEBRETEAINSDOFEMmE X v 7 U — Km0
AF L DHTHY, WHEORE (B v T ) —RMEME. £ 1mm) CTIEEkEY) —
AN—HUZIN2 ) OFRENA A2 035% D, Ziud, EKS BRI 250k 4 v OB IKE)
IZHART, REA A DIEHGRER 2 D BV Zd L E 2 b D, EEE. REHAREZ 500 11

256 17Tml 2N S TH, B — 7 mEER 3 00015 -

27D DR TH-72(EKS 250 s), &I T, y

P TINY PN B Y ko AeE ] _

ik, FHICF v e T ) —RBAERELAE S “’
Li=&Z %, EKS60sThE—/ @G5 3 o

fGlieotz, E£-. 1EROEE TR KRR -
WMATHE, BERARV AT AE—7 nEER

B — 27 2 0E L7228, T LOWELE TIEy A o . . .
T AE— 7 RN, R OB A AR A2 vasionmomn
-7 (EKS 300 s), ZDOY AT AE—27 L, 2. % 0.25nM (£9 40ppt) O LIS AR E O
BOF (c ko COBBML, AMABHEHITS s S 1y
EKS RICHA 72, HEWIZRAET DX —I B,

—2 T mWIRME A5 ETHEFICEERKR 2 RIZLTWD,

Vo rEmE R L, EKS FUICEREI 2R LI L 2 A, T AMREA Ao RNEATE,
A TFERCRE O IR EE FER2 Er T ppt L-ULb & 2 D @RI ATRBIC 7 o 72 (K 2), 20D
J&JE X ICP-MS IZHJE T & %, EKS-CZE | IH MR Of el T IZIE R ITH R HiEThH
0. MK ORETEH A K DT Bl LTV D, 722 L, BEHRIZ N Y w7 ARGy
INRENAFAET DB CIE, K5 & 2 3B A0 DEENMET T 5720 JE&EITH LT 2,
FRZ HOIIRBEIENKE WO T, RO pH 2 4~5 FRETHREHEEIC X » TUEEAZIRIC
MR VBN D Z EIERTADUERD D, ZD X5 723 EHIIT EKS SAERICHE ST,
tITP 2T 2 B o 5, sl TIEREIOMEEIZIS U7 B REE OBV T IZ DN T H
T2,

(5% k]
1) Breadmore, M.C., Electrophoresis, 28, 254-281 ( 2007 )
2) T. Hirokawa, H. Okamoto, B. GaS : Electrophoresis, 24, 498 ( 2003 )
3) T. Hirokawa, E. Koshimidzu, Zhonggi Xu, Electrophoresis, 29, 3786-3793 (2008)
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Capillary electrophoresisfor the analysis of biophar maceuticals from
development stage to regulation
Kazuaki KAKEHI
School of Pharmacy, Kinki University

Based on advances in biotechnology over recent decades, the development of
bi opharmaceuticals such as monoclonal antibody pharmaceuticals has rapidly generated a source of
particularly promising molecular targeting drug groups as tailor-made medicines. This presentation
focuses mainly on the application of capillary electrophoresis of carbohydrates in glycoprotein
pharmaceuticals, especially antibody pharmaceuticals. In addition, recent topics on heparin affairs are
also shown. Glycosaminoglycans having highly negative charges were successfully evaluated by CE.
And we proposed a CE method for the analysis of the contaminated oversulfated chondroitin sulfatein
heparin preparations, which causes anaphylactic shock in USA and Europe.

T Y AR FURPURER LA XU O LT 0 EE S0 X XV EME A A EIE I,
KEN TR ZFF O Z & D, XS - WWEER - ZEMFHLZ L ClilkickiT s L
ab—va R EOFRERECRER DB OB EZNE LT 5, o, RN Y AR
WIRA SN T-BREM L 2 > Ra A F URERIC K 0 ZEOE NS ST~ XU U,
AW SE D EIR MBI A R B TIN L8 W E 2, 73 EONEEICTEH S
NRBRETIIISTE RN —2 2 LT, FEICHEZRRIEN -1,

FREO XD P AT T HKER ARO[ FE S L Y R 3o A R ORI % it T
T LRBIEORMAE B L, 7 JBONE, SDS AV 77 VAT I R VEKIKENES L
TH v B 7V —BXIKENER ENE 15 IE HARER H2EER E L CNE S,

Fxlx, ZNETEHATEETOREHOZEETICHERE L, Frv 7 U —EXIKEIZFH L
CRAMARRICAFTET D2 7 B OFESOMFEMGITICEE L TE e, 72, ZRLD DK
RICK 0 AEFENTHAf AN 2 > 7 B EIEEO BRI EH T 5 7= O I %
Fehii L C&E 7=, RFEETIE, HliFx 238 U7 PriR 3R O BESHARIT IS L O~ X ) L HLA
DOEFHIC BT 2R 2 0z, v BT U —EBRUKENEDN A A ERG ORI S il
BOL X2l —2a VIELIFIERREHBWTREEL2EEHEFNT 5,

REEER

ESDNRAFT 7 ) ay—OFEMERIZEIY E /7 a—TF L HiRmAb)ITEC U 7~ T2
X2 WIS 7R E DS HIRE S A, R E I A R BB S D HIu T D, Wang B O (3.
Pharm. Sci.(2007)) (2 ZAuiE, KETHERBFEAO mAb [E3E 51X 23 B 2% %, #2200 LI k=
Db B RBAERRREH TH 5,

mAb [ 3£ i | 38 5 CHO(Chinese hamster ovary)iffificd 72 & O FLEA O MRk &2 W CTAE S 1L
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BT, UL UIRAPEIZHE 3 2 MR CE ORI L 0 MR e pgiiEfiiZ2 = 5, =
D XD 7o HEHEAIL, X o R EOREMESY H Y ROFEEME, FURMES 5 Wi s
72 IR KX T AIREMED H 0 . mAb R3S OFESH O MEFEYEZ LR T 5 72 DITHLHI Y &
D E DFEMMZRFENT SR D BTN 5,

HIREY 722 190G 0 F1X 2 KD ES (HC) & 2 ARKDEBH(LO)N Y AT 4 RFEARIC X » THEA
L. HC HoZznEno Fe fEllIZ 1 ARKD NABEHNFES LT D, b O IT—fi%ic 2
KREOBEERIEHTH 503, Pk (O F8K 1500000 D 5 HOK) 3% % HH 51T X/
W, LML, FUEF OFEE O FIEIXHUADOTEHRBLICHRD THEHETH DL Z LB LN S
228 %(1,2),

Bl L XY B 7 B OB AR T OBEH OMENTIC OV TR, 1990 FENITFEM LA LT L L
RWEMRERRA o a~ N ST T 4 — L AT o A MYy 7 iR A A D
W OMEHMATIEDS LIE LIERIH SN TE 2, L LAans, HHICHT Mo L AR
ANEIR D Z ERORTTEBOEMES 2 806 a0 A AT 5 HPLC NS D K9
27857,

L — W — b e U A L 7= v BT ) —EBRIKENE (CE-LIF) 13D TRy
BIERE & B oM & FIREIC T A Hl T V. Frex 1T 8-aminopyren-1,3,6-trifulfonate (APTS),
3-aminobenzoic acid(3-AA). 2-aminobenzoic acid(2-AA)% DO YIRS 2 FH W D2 v R g
PESHARITIE 2 BA %S - W5 L. CE 2 X 2 FESHARMTIZEL D < HUIREF S OFEARIZ DWW TG L7z,

Treb b, FEHEIMM L7 HC EHEEAIN L T2V HC O FE%E H 5702 U CE—SDS
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Fig. 1. CE analysis of N-glycans derived from some antibody pharmaceuticals.
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Nz, TIvETANY BEBIFNZE LT, i/ IMEIBEZ: E ORIWEH N E 5 AL TV 23,
AEPEAE LERWERIZZ N E TOMREHF EITALNNIE2 LD THoT2, SHIZ, RAY
THHA =T =N 8E LTz~ o N U AR O8R5 % 5% T - BFEICFEBRO 7 L L X —
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Development of Capillary Electr ophoresis— Chemiluminescence

Detection System; Application to Micro-chip
Kazuhiko TSUKAGOSHI
Faculty of Science and Engineering, Doshisha University, Kyotanabe, Kyoto 610-0321, Japan

Abstract

The author has studied capillary eectrophoresis (CE)-chemiluminescence (CL) detection
system. Various types of the CL detection cdls for CE were developed, including flow- and
batch-type cells. The author took advantage of several CL reagents such as luminol, peroxyoxalate,
ruthenium(l1) complex, and 1,10-phenanthroline in the system, and also introduced several separation
modes such as micellar eectrokinetic chromatography, capillary isoelectric focusing, and capillary gel
electrophoresis to the system. Consequently, a variety of analytes including amino acids, peptides,
proteins, saccharides, nucleic acids, nucleosides, metal ions, metal complexes, alkaloides, fluorescence
compounds, fluorescence compound-including liposomes, and phenolic compounds were analyzed by
means of CE-CL detection system. The system provided excellent sdectivity and sensitivity. The
sensitivity of the system was better than those of absorption and fluorescence detection systems; for
example, the detection limit for luminol was 1.5x10™M (S/N=3), representing the highest sensitivity
of luminol yet reported. The author describes mainly an application to micro-chip CE-CL detection
system.

fB5F%656 (CL) 13, ABZEIGIC K » T &=y T3 EIRREIC b E BB, T 3L
%~%%&L1mm#éﬁ21%éoa&ﬂ%bt“ﬁ&iaﬁﬁ&&bfﬁgﬂ\%%%
Bk, B HIERE &L BT, KOIEDDLEHSE LTESITFONTWS, T OIS -
BAZSIE. LD SIGH B D72 DRk 2 7R fEI CIE R ICHED BTV D

CLOHTICIR, T b FREEN G, 1) SR, 2) EEOREFFHNIAV, 3) BIENHE
H 4) B < 2EE DN OBREEIC %éLw\ 5) S, tiea M LT NE{E S FTRE,
6) RO RITHAIAHLST W EORHEN T bivs, ZivE TIZCLaTix, 7a—A
YV a A, BRIEIR < 7T T 472 EOTRNON RO TR L LTA
SHHSH, £flixoMEfRtE P—E LThb@EHINTE -,

—J ., CLIZIE, BRGNS AT FFRLAMT S BRI e —Gm L LT
RO XD RN DNIELTWD, 1) CLIEZH 55 aHE| Tf#é M&iﬁﬁﬁ#%ﬁ
55978, itiﬁ%ﬂmizw% BEINEZ > T0DEZAIZIE, MEITIEd-TH
CLIGRA T TV D A[REMED & 5, 2) CLIZA MG E f<%5bfwélA4ﬁ7¢b/
MBI B ARG ERORERIOS, B EEN 2 8RN O JRWEEE THUNCL S
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Nanopillar chipsfor high-speed DNA separ ation analysis
Takao YASUI', Noritada KAJI™?, Yukihiro OKAMOTO", Manabu TOKESHI™ Yasuhiro
HORIIKE®, Y oshinobu BABA™**®
Department of Applied Chemistry, Graduate School of Engineering, Nagoya University', MEXT Innovative
Research Center for Preventive Medical Engineering, Nagoya University?, National Institute for Materials
Science®, Plasma Nanotechnology Research Center, Nagoya Univeristy* Health Technology Research
Center, National Institute of Advanced Industrial Science and Technology®

Abstract

Recently, the separation method to separate and detect particular molecules out of complex
samples with undesired substance widely utilized from clinical diagnosis to chemical industry.
There are many techniques to separate molecules, for example, gag/liquid chromatography,
electrophoresis, centrifugation, and liquid-liquid / solid extraction. Because these separation
techniques have an intrinsic trade-off between resolution and separation time, it is known that
high-resolution and high-speed separation is theoretically beyond possibility. But, at the latest
research, non-equilibrium transport that does not suffer from an intrinsic trade-off between
resolution and separation time proposed by Laachi et al. This anomalous transport was derived
from theoretical calculation and computer simulation, then there were no experimental results so
far. In the case of this transport, high-resolution and high-speed separation would be realized
under high electric field. In this report, we demonstrate that non-equilibrium DNA transport with
both resolution and high-speed is achieved by using nanopillar chips we devel oped.

[#S]

%< O B GBI O RN D B WE & 03B - T 2 0BES TR, BRI
EFHEER EORHF TS FHIN TN D, BIE, TOHBESHEE LT, HANRIKZ o
~ N7 T 74—, BRUKE, mOHE A BRI e & RELO R D 250 B
WRFIH SN TWD, ZHSDEERMICB VT, oBERE & 2 BERFRIE trade-off D BIFRIZH
0. EOBERE D OME R S HEIREETH D Y, L, i, 7/ A— RLP A O
T & W2 BERIKENV T BEIC ISV T, S BERE & A BERER & OO trade-off DR E S 1T 78
WIEEHR L RS Blfst R L oo B a— v I a b= a VoRR LY THIS R 2,
ZOFBEISHTIE, SESEEHNT S Z L2k > TEDBERE & S B2 N L7-
DNA 738t & ik C & R RMIIT D BERE 2 R 72 D 72 O s 22 S B T N B RTREIZ 72 B &
EzoNnD, L, ZOEBRLEEL SO OICERERIC LA SIHIREHE SN T
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@ Sample  (b) 500 nm
500 nm
Cathode Anode 300 nm
Waste

Figure 1. (a),(b) Schematic diagrams of
nanopillar chips. (c) Optical image of
nanopillar  chips. The dark region
revealed nanopillar region and the clear
nanopillar-free region. (d) Scanning
electron microscopy image of nanopillar
region.

600 & 100 bp 100 bp

600 bpf\

150 260 Time /s ZéO 300 80 éO 1(§|9 /110 léO 130
Figure 2. Electropherograms of 600 and
100 bp DNA.  Applied electric fields
were (Left) 20 V/icmand (Right) 70 V/cm.
The separation buffer includes 445mM

Tris-borate and 10mM EDTA.

nce intensity / a.u.

[

Fluorescence intensity / a.u.

100 bp
600 bp

Figure 3. Electropherogram of 600 and
100 bp DNA. Applied electric field
was 2,450 V/icm.
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Separation of RNA Fragments by Pulsed-Field Capillary Electrophoresis
1,2 1 1,3 3
Yoshinori YAMAGUCHI , Keiko SUMITOMO, Zhenging LI, Xiaoming DOU

1 2
ASMeW, Waseda University , Photonics Advanced Research Center, Osaka University ,

3
Shanghai Jiaotong University

Abstr act

RNA separation by pulsed-field capillary dectrophoresis was performed in this work. While
pulsed-field capillary eectrophoresis was applied for the separation of large dSDNAs, especially over
2,000 bp, RNA separation by pulsed-field capillary electrophoresis was merely reported in spite of the
importance of the detail analysis of RNA. Thus, we demonstrated pulsed-field capillary
electrophoresis for RNA sequential separation, and evaluated its performance based on the frequency
and modulation in pulsed-field capillary electrophoresis. Asaresult, the separation performance with
the pulsed-field condition improved by comparison with the conventional RNA capillary
electrophoresis, whereas, the frequency for pulsed-field capillary separation improved little for the
RNA separation. In contrast, the modulation of the pulsed-field capillary €l ectrophoresis contributed
the separation performance. In this paper, we discuss the RNA separation performance based on the
fundamental modulated el ectrophoretic factors, such as el ectrical frequency and modulations.
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PLEzHR <, dsDNAXCsSDNA & i L oy D HIPED mvy & W o 72DNA & 13 72 2 Wit %
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Sieving matrix; 0.8%HEC(Mw; 250,000), 4 M urea, 1xSYBR Green Il, 0.5xTBE ’
Injection; 1500 V, 6 sec
Sample; 4 M urea, 65 °C, 5 min

Fig.1 The RNA Separation by Pulsed-Field Capillary Electrophor esis (a)Electropherogram,
(b)mobility

[ciik]
1. Keiko Sumitomo, Motoyasu Sasaki, Y oshinori Yamaguchi, Electrophoresis 2009, 30, 1538-1543.
2B E R AR T5F7 27— & WD AR5 1 O BT 71k FekE2007-226301
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Development of shotgun proteomics-based analytical platforms
for completing proteome analysis
Mio IWASAKI*, Shohei MIWA? Masaru TOMITA®, Nobuo TANAKA?, Yasushi ISHIHAMA™"®
Institute for Advanced Biosciences, Keio University', Department of Biomolecular Engineering, Kyoto
Ingtitute of Technology?, PRESTO, JST®

Abstract

Shotgun proteomics approaches based on nano-scale liquid chromatography-tandem mass
spectrometry (nanoLC-MS/MS) for protease-digested cdl lysates have been widely used to analyze
proteomes of a wide variety of organisms. Because of the high complexity and the wide dynamic
range of the samples, it is hardly possible to identify the entire proteome by the limited number of
nanoLC-MS/IMS measurement even when multidimensional separation was employed prior to
nanoLC-MS/MS. Previously, we developed sample preparation protocols for shotgun proteomics
approaches to analyze focused proteomes such as membrane proteome and phosphoproteome. In this
study, we investigated nanoLC separation to maximize the proteome coverage. Several parameters
such as the column temperature, the column length and the gradient conditions have been evaluated.
As a result, using 4 pug of E. coli lysates, 1,881 proteins were identified by a single 2,365-min
LC-MS/IMS run with a monolithic C18 silica column (0.1 mm ID, 3.5 m length), achieving 74 %
coverage of the expressed proteome.

[#Z] LCMSIMS Z V= a v b 7 a7 4 — A ik, ket LT h Y 7
UM EOELEERE E W T H R B R RRCOIW L, WAk 20 ERH D, Bz IR
KIGHE N U 7 U HEREHZ I 10°~10° O FE 24 % & 109 130,000 FEDO 7 F K3 E £ T
WA ETRIEND, 20X D ITEMEMERS JOREZO S WERE 2 108 TRERIZIRE S
L2 EFEHLY, ZD728, a7 A — MR OMEREN: A S 2 72912, nanoLC-MS THW
LWt v~ NI T 7 40— BA T UM vu~ N7 T 7 4 —(SCX)REE A E KUK ED
(Eﬂ%ﬁﬁAbﬁtyﬁm YEEAZAT O HIENTEICHW SR TWS, L, z%ﬁﬂik;
Bt ER T B LW o ERER S D, o, 2O XD RBIRO VAT A TlEe
UT?“A% FNIRNTITIE, BERED & 9 et E AR T DD 70 AT 1 &tﬂ%t
15 AL EONEEET S, Hxr ORI LV—FTlEy a v N7 a T4 — AMETEICE
W, BB RITALEETER nanoLC-MSMS D EtERE(L A2 X 5 Z & C. FFE OFIERZEAi % o 1)
77T A — AOBIRIRGHT O AT 20, BEIOSHT a7 vT 4 — L& FERER T A
TLADORFEEZHEL TWD, ZOHFFETIE, nanoLC O EEfElk 2 X 5 = & Tl o B e
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BXOBEAOMESZMHI L, HERER Y 0T A —2OfHZ KL T2Z L2 L
LTW5a, Al KEE Y 7 oMbl 2 W, BT AEE, RS, 79V M4
M, FEAR D DT EEBIOE ) VAU DT 2eHANTRHME L2, 512, &%
WRMECTOE ) VR Y BT B LD Lo & FREAITL Y 5T A TOD 15547, £7- SCX
R NEF &G DT LRI BT & D 21T 5 72,

[32Br] KRASHE BW25113 ¥k &L U 7 -~UL & —=(LB)E5H(37 C)THiE L, KIBE & VB %
T U 7o, & A b AR (B0 MM fRFEKFE T R U 7 A, 12mM T4 % a— Uiz U o A
12mMN-ZvaA Y ras gl Y L) THEESE, LysCHBE I NY 72 Tk E T -
Too TALIERRBHIMUE - IBHE 21TV, SCX BLOVIEF I X A4 B %2 5 43¢ T-7-, BT
L. 3umBED > U ki FEHEFIR A 7 2 (Reprosil C18-AQ, 0.1 mm £%, 15ecm E)B LU / U &
MY 77 5 (01mm £, 35mE)& v, BEIHE A KT 0.5 %R /KEK, BiKIZ80% 7tk
F= R U L% ETe 0.5 YFERRIEIL 2 VT BIRE 5% 5 40%E THD Y =7 77 v Mt E1T
- 72, MSIZ1Z LTQ-Orbitrap XL (Thermo Fisher Scientific 1)z V), MS A% v NI%EOA4A—E
N7 v 7T, MOMS A% v VRO A 4> 8T v P CRFNEEZIT 72, 3o moirT —#
5 MassNavigator (= JHH) AW TE—27 U2 M&{E L, Mascotv22 Y7 ho =7 (=
Y7 AP A 24) ITKDB X R EDORIEEIT- T,

(5 R & B2 ko FeHIM 7 Z

(15 cm )& A7z 1RG0 7 g
vy MEHTORRE LT, 1
A— MV EDODREWE U XD T A
EROTRN 7 7V ME

VAT AT, B F o T 4 —

NELLSEL, moBEN LN

BOecmEDE/ U AH T Lz HnT

IV oy MR EIT o T2 Fig. 1 Total ion current chromatograms of E. coli tryptic digested

samples using particle-packed column 15 cm (A) and monolith silica

A 1LITRT. A AT L1F SCX  column 350 cm (B).

. o _ A: sampleamount: 2 pg, analysistime: 110 min
BLWIEFIZ LD 2RI BES AT A B: sample amount: 4 g, analysistime: 2,365 min
L0 HEWNSHIREET, K0E< X
VRV BERFIET DI ENARETH 72 (15418 X7 F K, 1,881 ¥ /XU H), ZIUTKIGHEF
BT a7 A — L0 T4%IZF4 3 %, LD LC-MS i CAEM O R T 1 74— 5D 50%LL k% [FE
L7eBliES ETIERL, RVAT AR ay My TaTd—AifiicBEThHH 2 Enbho
7o

[ k]
1. Masuda, T. et al., J. Proteome Res. 2008, 7 (2), 731-40.
2. Miyamoto, K. et al., Anal Chem 2008, 80 (22), 8741-50.
3. Masuda, T. et al., Mol. Cell. Proteomics, 2009, Sep 18. [ Epub ahead of print].
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Contactless Conductivity Detection for Capillary
L_6 Electrophoresis

Oliver Woodhouse
eDAQ Southeast Asia, Bangkok, Thailand

Capacitively-coupled contactless conductivity detection (C4D) is a universal method that has
been used to detect inorganic ions, as well as organic and biochemical species. C4D has
several advantages over UV and fluorescence detection. It has been reported to give better
sensitivity than indirect-UV (when the species doesn’t have a chromophore).

C4D can also be used for microchip electrophoresis, ion chromatography/HPLC and flow
injection analysis.

The principles of C4D, and some of its applications, will be presented.
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Sensitivity Enhancement for Capillary Zone Electrophoresis Using a Hybrid
SampleInjection Mode: Effects of Time and Voltage for Sample Introduction

Yuki YAKUSHIJIY, Keiichi FUKUSHIY, Hideo OKAMURA", Youichi HASHIMOTO?, Keiitsu
SAITO?

Kobe University Graduate School of Maritime Sci ences', Hokko Chemical Industry Co., Ltd 2

Graduate School of Human Development and Environment Kobe University®

Abstract

A novel sample injection, hybrid sample injection mode (hSIM) is proposed to enhance the
sensitivity for capillary zone electrophoresis (CZE). Samples are introduced into the capillary
using both vacuum and el ectrokinetic injections simultaneously. Using a sample mixture of an
anti-fouling agent, pyridine-triphenylborane (PTPB) and its estimated degradation products
such as diphenylborinic acid (DPB), phenylboronic acid (MPB), and phenol in acetonitrile,
optimum voltage and time for the sample introduction was examined. Peak height results for
phenol, PTPB, DPB, and MPB using hSIM were 1.0, 32, 24, and 2.2 times higher, respectively,
than results found using only vacuum injection for a sample introduced for 4 s at -4 kV. The
hSIM procedure is simple and possesses sufficient concentration power to be useful for
improving the sensitivity for CZE. Investigations are in progress to prepare calibration graphs
for these components.

XC®IZ

AR~ DM EZ BT 1T 2 72D IS B RN S 2 AR U %R IEBE 5
LT, VYU MYT7x2=VRT Y (PTPB) 23d 57, BREHRIZEIT D oMM,
AW FTHESEICE L I RHAR AN LW, ZOBME & LT, PTPB KO TSN 5 o fR/E
B CThHHY T 2=/LRY U (DPB), 7 ==/ LR g (MPB) %0 iE &L T
ENTWARWNWZ ERFET LN, PR~ ¥y 7Y —Y—rBEXRKEE (CZE)
IZ& % PTPB, DPB, MPB, 7 =/ — /LD BEERikZ L L Y, PTPB D4y 2 8)IC
OWTHEBHRRMFZIT-o72 2. 72, ZHhE TIERBHEAE L L TEZERT EEH
WT XN, BEERSIEEBEKNEANEEZFRFICHNDEANE (N7 v RilEbE
Aik, hSIM) Z#ELE Y. 22 TR TIE, &6hsmEE(Z B EL, hSIM
FEZOWWT, OB AR OB AR & EIEIC DWW THRF L.
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EBR

HEE LT, VUYL R 7= ART (PTPB) M ONEDHRAERM TH D 7
= /) =), VZ7xz=)AHRY 8 (DPB), 7xz=/dhnr B (MPB) 7k =k
JRAWWRE AW, IKBIRHIU ToO®EY Ths., v 70— NE 75 um, &
£ 72cm, A%hE 50cm ; vkEhiE (BGE) : 20 mM Uk g b U w7 A¥EiR (1 M NaOH
T pH 9.8 IZFA%&), BGE FIHATIZ 0.01%t Fuf v 7 r /LA F Lk a—A (HPMC)
WK Tx v ©F U —Z2EH ; FUNEE : 16kV ; BHEE : 200nm. #19D12, FD %
0.4 mg/L ¥ o & ekl &2 HVY, hSIM #E (-1 kV) IZBT DKM DOE—7 & Tk
HEHE AR (1~5s) OREROE—7 EISOFERMEICO VTR, k0T, &
BREAREOBEE (-1~-5 kV) OEEBIZHOWTHEEEICHREITL, REEHEEMI L. S
I, #ESL L7z hSIM {5 & BLZEW 5175 (49) ITOWT, FRr DO — 7 @S Z g L7z,

AEHE AR 4 SICBITDEMy O — 7 & X,
1sOHFED LA~2T7ETHY, B — 7 @ S OFE %
#¥fm7= (RSD) 1%, 3.6~7.6%TdH-7-. 5sTlE, ¥
— T DX —=RAT A UBEN Ko T R A
RFDBIE-AKV IZB T D2FM O —7 @S, -1kV
DGED 1.3~84 % ThHhY, ¥ —7EXd RSD I,
25~12%CT&H -7-. -5kV TlE, =27 D_R—RF A
VOrBEN R e o T2 E T, hSIM ¥E (i 51 4 s,
-4 KV) ICXAE—7 EIIE, BEWSE (4s) Lk
Wy 5HE, 7/ —/L1.0#%, PTPB 32 {, DPB 24 {#, bjje
MPB 22 f%C& v, PTPB, DPB, MPB (22T & &
FEAL S EERK S 7z, hSIM ik (4s, -4kV) &, HZER
gl (4s) DGOV e 7 xurJ 5% Fig. 11 d
R

(A) (B)

o))
=3

3]
0.001 a.u.

SCHR
1) HA0<F mERE, b B, WA HHE, BA B,
ik Ak AASHTEERE 57 FRMHE R,

p. 159 (2008). T 13 7 10 13

o
Absor bance

oy

2) HEEDF MER, Bt B, MA FHE, BA B, Time/ min Time/ min
o B 9 28 mi¥ vy BT U —ERUkE Y R

N Fig. 1 Electropherograms of a
v LEEHE, p. 31 (2008). mixture of 0.4 mg/L phenol, PTPB,

3) AMIF MRS, &, WE FRE M g, DRB ad MPRL U e

T B ARSI 58 R E E®E,  a -4 kV. Identification of peaks: a,
p. 97 (2009). phenol; b, PTPB; ¢, DPB; d, MPB.
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Development of On-Chip Electrophoretic NO Assay in Biological Samples
and Preliminary Application of Human Stress Task

Shin-ichi WAKIDA, Takashi MIYADO, Yoshihide TANAKA, Hidenori NAGAI, Nahoko NARUISHI

Health Technol ogy Research Center,
National Institute of Advanced Industrial Science and Technology (AIST)

Abstr act
Nitric Oxide (NO) has been identified as an intrinsic mediator to play key roles in

physiological and pathological conditions in the human body. Recently, the relationship between NO
and diseases is attracted much attention. Due to its short half-life, the amount of NO is generally
deduced from the concentrations of NO metabolites, i.e., nitrite (NO;) and nitrate (NO3). The Griess
method is widely used for determination of NO, and NOs; however, this method is rdatively
complicated and time-consuming because of the complicated chemical reactions.

We have investigated for novel running buffer, microfluidic control and reduction of protein
adsorption to develop high-throughput simultaneous assay of NO, and NOs; using based on an
electrophoretic Lab-on-a-Chip (microchip capillary electrophoresis, MCE) with UV detection. We
established the salivary NO assay in 10% diluted human saliva. We also have investigated the blood
NO assay in human plasma as well as whole blood using on-chip removal technology of hemaocyte to
determine clinical NO assay within 1 minutein bedside monitor.

In this paper, we described that the present status and issues of the NO assay using the MCE
technology including a preliminary application of human stress task.

=]

—M{bEHR (NO) IXMEMFER - Th V| TEERERERDOIRFE L LT, MEEHIR NO WA
FIEDILRS HWHITWAD, NO ITIMEILEIER O A7 67, IEHELERE CTH U HLRIE
VER 72 E 2 A BRERE 2 AT 5 2 E DR AW &, ATEE RO 72 SICE ) BRI
BbhdZ EREDOENTE, F7-. HER NO REIEY O FH AT O R B CIE B a1 B D
BRI =— X038 5, NO O 134 e TEW =, BRFRILZAA97: NO FEAEDOHETE I
X, ZORHEY TH D HMEEA 4 LA 4 OEEICL > THEEN S,

BUE, —BPIZEH & T 2 NOREHPEMHIE S v MIEERIZEIC & EIEIZ S 2o,
HIEI SEFRLL BB L, iRzl 5 Z ERREETH D, £ 2T, Fxld, Xy R4 R
T4 CHERHE N D~ A 7 uF v 7EKKE (MCE) (EOBRF 217> T& 1= 22,
ZITIE, IhETOMRERREREEHRE L, SBROERBEEREREZLZV,
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AWIETIX, AT T ABTF » ST BHRERTR Type U (£7213UI) &, A F v 73
P A~ A 7 v Ty TERUKEIEEE (MCE-2010) V| 0BT ¥ XL DY =7 A A—
U7 UV R 214nm) ([2XViTo T,

[FER & B2

F9. Fr TV —ERIKENE (CE) W, ERX—ZXF A ) A ATV AT LE—I D
PRWVEETE LT Ay BT 2 BT B 720, b B ICIES < ka2 L 9, =
DOYKENIR % MCE (2 L7-, MCE T
M 7 BRI B0, @ [ g | @ %} <
Fig. 1 (2”3 & 5 ICBERENC X 20 e Vigor AT
RN - 0 R & TR R e T T
WROSHEAER LY, Sbic, & o e TR o
e Ao RS B L 2 v <y High Resolution Mode High Speed Mode
LRI S jEaE o SBET ~ Fig.1  Microfluidic control on eectroosmotic flow
A% 65 TERL Y. &b, MR for high resolution and high speed modes
Lz w37 WEIRIFNC X 0 RSN e N jEE o4y it a2 283 L= 7,

I T, BM1IHETOHENOT v ZHIELT, EFHREQRD . BRILERLE DA F v
T AL L, 2l NO 7w A OFEALOEMI e /il L 21572, 4%I1E, HEWiET
RREZRHTHL 7 AN T » TRREHFSE, A v T v TIREEOEH S bICHRgR 0K EZ B i
LA 2D T EB 2TV D,

F7m. ANBITHMHEEE S TERRENTZA b U AATEROWERE B O T 217 - 125
RIZOWNWTHHRETHTETH D,
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Highly Sensitive Analysis of Sugar Chainsin

Capillary / Microchip Electrophoresis. 2
Takayuki KAWAI, Kenji SUEY OSHI, Fumihiko KITAGAWA, and Koji OTSUKA
Department of Material Chemistry, Graduate School of Engineering, Kyoto University

Abstract

Recently, rapid and highly sensitive methods for the analysis of sugar chains are required as
researches in glycomics have been intensively in progress. In this study, capillary electrophoresis (CE)
and microchip éectrophoresis (MCE), which are rapid analytical methods with high separation
performance, were combined with an on-line preconcentration method, large volume sample stacking
with electroosmotic flow pump (LVSEP). The LVSEP-CE analysis of real sugar chains was performed
in a PVA-coated capillary. As a result, the analytes were well preconcentrated and separated with up to
a 2,500-fold sensitivity enhancement compared with the conventional capillary zone éectrophoresis
analysis. The LVSEP-MCE analysis was also performed on a PDMS microchip with a straight
microchannel. In consequence, the sample injection procedure was simplified and the analytes were
well enriched and separated with a 2,200-fold sensitivity increase compared to the conventional MCE
analysis with the pinched injection method.

[#=S]

THFEDT T4 a7 AOERIZE bW, FEHAZREICO TE 5% Y 7 U —EXIUKE
(CE) °~A 7 uF v 7EXUKE (MCE) BEH S TWDN, EEEE KUV & vy ) R n
FF oD, AR TRy I Uik 2 1B HE, 2B Cc& % large volume sample
stacking with electroosmotic flow pump (LVSEP) ik * i L, FE6H CE 04T O @i b & st
L7z, £72, LVSEP-MCE 73 & A b L — b F % 3L ETITW, BESIO T offilg(t, @k, &
AL E X > T,

[525%]

CEHT CIENBE 0O uMD 7 2 — A R U A% ¥ B 7 U —%, MCEZ3HT CldmBiE T ¥ 2L ®
EEBLXOMES T L 50 um @ poly(dimethyl siloxane) (PDMS) flo> & kL — hF v L7l
~Ar7uF v 7T, EXRRER (EOF) B L OREOWSEZMEH T2 7-0IctnEh
poly(vinylalcohol) (PVA) (2 & 2 NHEER 21T - 7=, VKENEIZIE 25 mM HEPES #% &% (pH 8.0)
W, A F K THERLUCHEE R 2y B 7 U —6 LIETF vy RVEERIEAL TE
JE&#FIINT % 2 & Tt 217 - 7=, CE 4347 CTix PIACE MDQ (Beckman Coulter) %, MCE /34T
TIEEEBRE & sOtBEME L A G b FRIEE 2 2N EHY, L— Y —hd e tis
(BhEL I - 488 nm, #& I E 520 nm) THH #4T > 7=, #EHZIZ, bovine ribonuclease B 7> & [#
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FNT X o Tl S BB K O maltohepaose (G7) % 9-aminopyrene-1,4,6-trisulfonic acid (2
Lo THEMRL LI DZE AV,

[FE5R LB

LVSEP Ci%, EOF Z#ifil L7=% ¥ EF U —2{KIZ, 1KA AU 3RE DT =4 U MEERATR &
FEALTEEEMEZST S (Fig. 18), 2 OF, sEHIBSB TG K 0 B o R s T
TRAE S D D8, RA A 2 TR OB DAFEIC LV —FFR9IZH Y EOF NRAET 5720, R
fii ST REHI R~ E LR S D (Fig. b, 10), Z D%, 1EHE S =3B fafiAft U &
TEHL, 77 VR EEREREOKBIRICL > Ty TV —ofLlanhd &,
O EOF (3l S5 (Fig. 1d), Z D%, slEHIBG B~ > CEXIKEZHG L, v v
7V — — ERIKE) (CZE) I L 20BN THiLs (Fig 16, PDMS~A 7 aF v 7 & Hun
72 MCE 3 HT DO M4 5 &, EERICERBIN Z D L 9 ARvkEh 6@ 2 & 5 2 L BN ER ST,

= Z TR ERE O LVSEP-CE 5T 21T o 72 & 2 A,

(a) anionic sample/water

[ =======Pi \spcs
Vsgack

concatrated sal:nf)le

CZE & bl L T 780 {5 0 @ik EE{b. (M5) 23Rk S 47z,
Tl E, WIEREEZ W CHIIE L7z L O
E—7 & O RSD (n=3) 1ZZNF 0.1%LL T, 1.3%
LRy, BWHBMAEESZ ENREI N, Fo, B
HERA (SN = 3) #3325 72D GT DT %17 -
7L Z A, CZETIE5 nM TH-o7=DITkF L, LVSEP-
CZE TiZ 2pM & 721, #9 2500 {5 D i AL 2 iR
iz,

LVSEP D MCE ~DiiE FHIZ DWW T H T 21T 7=,

Fig. 1. Schematic diagram of LVSEP (a)

JaAF X xN A~ A 7 vaF v 7 T pinched injection
(Pl) &2 FAWD—iH72 MCE 2o#7 Ti, sEHEAS
KOG HED 72 D I HE 72 BIE R AL FE & T2 D8,
LVSEP £ TIEA R L — b F v RVIZERE 20 7= L7
%, —EOBEHMTERIKBIZ1T 5 DT, mikE(
& RIFFIZ M FIEO K7 fiks b3 Wifs S h s, &2
TPDMSH A ks L— M F ¥ xvF v 7% T LVSEP
EE#EH L MCE T & T-7 & 2 A, M5~M9D 5
TR DOWESH D BN R S 4L, & HIC— Y72 MCE %y
Hr & b L C 2200 5 0wk (M5) ITEh L7e, £
7z, PAEHEZ FIOCHIE L2 RS L O — 27 &
EDORSD (n=3) (XFNLH0.6%, 7.2%E 72D, MCE(Z
A L72BRIC b BAF 2R iR EE D RS STz,

[ Szik]
(1) He Y.; Lee, H. K. Anal. Chem. 1999, 71, 995-1001.
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sample injection and voltage application, (b)

sample enrichment, (c¢) analytes moving
toward cathode, (d) EOF suppression and
beginning of MCZE, (e) separation and
detection.

804 (8) LVSEP-MCZE ® M5
70| M5

M6 P-MCZE

160 170 180 19 200
Time/s
Fig. 2. Analyses of sugar chains obtained
from bovine ribonucleass B in ()
LVSEP-MCZE and (b) P—MCZE. The ratio
of sample dilution, (a) 2000-fold with water;
(b) 10-fold with the BGS.
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Capillary Affinity Electrophoresis of Glycans labeled with 8-Aminopyrene-
1,3,6-trisulfonic acid.
Yuki YAGI, Chikayo SHINOHARA?, Sachio YAMAMOTO?,
Yoshihiro SHIMADA',Shigeo SUZUK ?
Bio Process Research and Developmental Laboratories, Kyowa Hakko kirin*
Faculty of Pharmaceutical Sciences, Kinki University”

Abstract

Glycosylation is one of the most complicated post-translational modification of proteins and has
important roles in many biological functions. High sensitivity and specificity method is important to
obtain structural information of glycans.

In this study, glycans released from various glycoproteins were derivatized with APTS
(8-Aminopyrene-1,3,6-trisulfonic acid) and these derivatized glycans were separated in partial filling
affinity capillary dectrophroesis (PFACE). PFACE is the technique which separates glycans in the
presence of semi-immobilized lectin phase. Each glycans showed different migration time according
to the difference of the affinity strength between each glycans and lectins. This techni que showed the
possibility of high-sensitivity and simultaneous determination of glycan structure in mixture sample.
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BN EORMRBERHDO N THREHOM 51T b o & b NV =— 3 £ <, FEHN
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f‘oO)#ﬁfEOD%ﬁﬁ%ﬁﬂﬁﬁ‘é 1%, FRENOREMEOFH WO HFIEDNENTH 5,

APTSIIE L U BHIC 3ED ANV R EZ AT DIEHRE TH Y, FHFEAROTROEEMEIL
¥y aﬁ’ﬁﬂ@b BWCTENTSHEE -0 F, £7- APTS IIHEHE AT 5 L b
R ENKIEICERES 7 FT50T, Ar L—%—(488nm) ZEIEICHWS CEICBWTE
ERMDAAREL 70D, L7 F IR R PESREE 2R L TG T2 4 XV ETH Y,
TOMEE I/ a~ NI 74— LIV T T T =T = u~v N T T 4 —2 K
% PESFRSIEMRATIE N N BTV D,

AIFZETIL APTS Zffi o o8I R E L7 Fra X v 7 ) —FHIZEiRIEEE LTz
partial filling affinity CE (Fig. 1) ZfHAS bR I-Mat&2tTo7-, ZOFEEM S &, KEET
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LOVEGENHETE, £/, #Hov 7 Fo EOMAEAEMIZL D, high-throughput (28 844
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B Ry B RESH O APTS S8R OFHHL : FEX > 781X DTT, 9 — K7 & h7 2 KT
L7, bU 7Tk &1TV, & 512 peptide N-glycanase F % 1B &t CHEGH A lrlfE < W 7=,
HLB 71— NV v V& o> TRTF RERRE L%, HEHEZ APTS THE#{b L, Sephadex G-25
N T Do TRERLL 72,

Xy 7Y —BRUkE . T I L L— YA RS L 7- Beckman f1# PIACE MDQ % H
W, ¥ ET U —ZIEGL A = 24 Inert Cap 1 (50 umi.d., 40 cm, A%hE 30cm) %
iz, £72, BFRITT7 VAR A 2 H(A88 nm /522 nm)D b O A& L=, KENRIZIE
0.05%t Fuxv 7 m Lkl n—R&ETr 100mM Tris/ B E &R (pH 7.0)% Wz, v &
Z U —WNZKE X OVKENK CE# L7k, &FEL 7 F I (ConA, WGA, AAL )&%,
e T APTSHER(LAESHZ 8 A L, -15kV ZHINL THHr L7,

[},’%5‘%&%%3 Lectin

BRELZF o2 vET U —I0EALEYE, & B
APTS {7 L 7= & o /3 7 TOBEBS DR AW AT Glyean b
Lk 25, LoFutELosa s gl <, 2o BT
BB ASRIET 5 £ &2l LAl o
e E N (Fig. 2), WRENFFEAZAET 5 gt
E— 0%, EEEE LI LY T EREER L | B
FHEBETH Y, BUBHTIT & S 4L 2 MRS 00 e B %9 %9
j‘i%ﬁ&()\t TV ERL D L OFR LT Fig. 1 Mechanism of partia fiilling affinity
ETHoT, capillary electrophoresis
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Fig. 2 Partial filling affinity CE analysis of the
APTS labeled glycan from a;-acid glycoprotein
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Chiral resolution of fluorescence labeled monosaccharides
with 2-aminobenzoic acid by capillary electrophoresis
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Abstract

All the biological systems on the earth can use D- or L-isomers of amino acids or
monosaccharides. Thisis very interesting considering the evolution and devel opment of life on the earth. In
order to obtain insight on the origin of life, we aim at analyzing organic compounds in meteorite and rocks
in moon. In the present report, we are focusing on the analysis of trace amount of monosaccharides in
meteorite, and have developed a method for the enantiomeric analysis of monosaccharides with ultra high
sensivity as the preliminary studies. We show chiral separation and quantitative analysis for 12 aldoses
which were labeed with fluorescent 2-aminobenzoic acid. The labeled monosaccharide derivatives were
analyzed by laser-induced fluorescence detection—capillary eectrophoresis (LIF-CE). D/L-isomers of
aldoses were successfully analyzed using electrolyte containing (glucosyl-CD etc.) in the presence/absence
of phenylboronic acid as a chiral selector.
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HRERICIE Y X /7 B & [ARRICE WIS PRV L e DR L LIEDFEIEL 5 5, il x OEMITE
D EL LD BMERD B A ORI T 508, 2 ORI IAFIE & EMTEORF & b
& DD VITIKEES, BRALH OEAR EIZEENDG8A O 8T 208 U TAEMmORERIZIE D
BEEICE L LN TR DN TV D, AR TG 2R SICE N D BREOEHE O %
HEEL T, HBEDLIAZ BEL 220, EERRFHEZ BIE & LT, L —¥—hldtit-F v 7
U —EE5WkE) (LIF-CE)Z FIIH L, 12 0> BLFE 53 i X OV 402 41D BUpE ODLIAR S BELZ DUy TRt L
TR ERET .

[ 5282 5]
HEE - 7L R—Z2ODER KR OLIRI2FE G 2 V72, BU6ERR: 7TV R—R%22-7 2 ) ZREMR
(RAA)YE W AIB LT X JERUGSIC X 0 sk Lz, ¥ B 7 U —EXPkE): i Beckman
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Coulter PACEMDQ, ¥+ 7 U —: U hF ¥ t'7 J — HeCdlL — ¥ —htd s ek ge, HikED
DLIRAYBEICIT Y FRRREER (pH6.8)TIC> 7 mF % A kU L(CD) iFEECT = =Lk TR &
212 b D& FAWTHRERG 21T - 72, F 72, 12FEE O BB B 213N 7 BERE IR &2 O TR %
L7~

[RER - B2

12 DT L F—= 222N T f mol A— & — DR RS GUEHREE 100 nmol/L, SNt > 3) T4y
B9 5 Z L ITEh LTz, SE B RS B2 B L C % 6-O-a-D-Glucosyl-p-CD Z: D& CD % 6 H
HZEIZEY R2FDSH 8FET L1LLE, 2T 05 LLEDOBERE CRMEMRSEEC KB LT, S
BHiZ, Effi CD & 7 = =)Lk Ul & 8 TRV D UKkEN AR EZ AR bE s Z stk v, 12
TRTDOT )V R—AD DL K% 0.7~2.2 D43 HfEEE T DL RO BEZ B Lz, M L7z 12 f¥H D
%1% 0. 625~20.0mmol / L (24725 T, FHEIFRE 0.999 & W EHRIE 2~ 3 i il L7z,

Fig, 1, Chiral resolution of fluorescence labeled DL -glucose using 6-O-a-D-glucosyl-3-CD as a chiral
selector by capillary electrophoresis
Rs, resolution of DL-glucoseisomers; N, theoretical plate numbers.

AWFFEIC L0, BED NG MR 2 @ W fRRE CRURE DT 92 Z SITTh L7223, BEA 72
EOHERADOREIF T OEBEEZ M D T2DITIE., B2 EREANLETH Y 5%, REHENEE
DI E g Ol it afel T E 720,



L 10 FrES)—BRABICKOMKEERDFH— S
(REES, A#X - %) ONBERE", LB—8°, KTFHL, #HE—R°

Analysis of Heter ogeneitiesin M onoclonal Antibody Phar maceuticals
Using Capillary Electrophoresis
Eiki MAEDA", Soichiro KITA? Mitsuhiro KINOSHITA? Kazuaki KAKEHI?
Analytical Development Laboratories, Takeda Pharmaceutical Company Ltd.,
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Abstr act

In this study, the feasibility of capillary electrophoresis (CE) for the analysis of hererogeneity of
antibody pharmaceuticals in terms of charge and glycan structure was investigated using commercially
available mAb pharmaceuticals, Mylotarg. For charge heterogeneity analysis, clEF platform was
developed and optimized by using design of experiment software, JMP, and then Mylotarg was
separated into 22 peaks which showed more than 13 peaks in gel 1EF. In optimized conditions, relative
standard deviations of migration times of pl markers were less than 0.22%; thus clEF was
demonstrated as a powerful tool to evaluate charge variants in mAb pharmaceuticals. On the other
hand, for glycan analysis, N-glycans derived from Mylotarg were separated into 18 peaks. In addition,
it should be noted that N-glycolylneuraminic acid occupied over 90% of whole sidic acids in
Mylotarg. These results indicated that it is possible to apply CE to the analysis of heterogeneities of
mAb pharmaceuticals, and the further development of applications is anticipated.
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WEDNA FT 7 ) a D—OHEIFERIZ N, Z T HRFIZ LD &35 31 FE3K
S DBFZERFE DS RS M CTHED BTV D FFICE / 7 B —F LBk (mAb) % FV 5 SR
B IX, b FHUERE O MESURTERIE IR OMERE & IS LR X 27 B 2 £ H T
%o LU 5, mADb EIEG L@ CHO Mifla7e &% W TAFES L, F ORIl 28 kil
TRAREOEBICEIV/AENED v N2 EOMENELT D ATREMENS IR TE /20720, mAb [E
AP OB RIEMNZRIET 272D OFBRPBHHI Y /o RO TN S,

MADb 3SRy F- i, A, BESHRE AR PRI R (1] Ic ksl s
%, PESHIEAR X mAD [E3EM OTEMEIC B A 5 2 15 2 BRI IEA & L Can b n[2], B o
AR RRGEHIE ISR W TS TEERFH TH D, £, TN X 5 A E R
TR THEBHIC X D IEATIT mADb EIRS O ARRKDOEMIZ S EE 5 2| B OARE—ED—K
LB, ZOEHIT, mAb EHEFORTRE PRI ENITEE LAV, ENENDO AL
TS D 2 L BMUD RE) AR T D7D DB N0 LR D ATREEE A LTV D,
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ARFFECIE. Mo mAb E3K T 5 Mylotarg (Gemtuzumab Ozogamicin) % il & LT,
= DEMAY MR OREE AL —1EE2 X v ©F U —EXUkE) (CE) ZH.0ICHmE L, mAb[E
L OREERE— AT BT 5 CE ORI FTREMEIC DWW CTRET L7,

[5252]
AEHI IR ELAI T & 5 Mylotarg % U,
BT /S 77 /L rh T R L C popimake R e
e, PRAFT I 2 IE R IR LIS 62
B EE ST, BBHIH £ TRIBIRE L s
72 T ORI X OGIRIZFRR D D\ I
HPLC 7' L — R4 fifl L7z, Mylotarg 75 D 74
PESHIFEEICIE N-27 U 1 —F (PNGase-F) 6o v

& 0 BEHO Se iR CE THERR L7214,
mAb & O 2 i Eimlie Lz, [EX L 60
72 mAb (It 7V ERE B SRIKE) (IEF)

KOF v &7 Y —EEREXIKE) (CIEF) (Z Fig. 1. Gd IEF analysis of Mylotarg which
LR ORI LT, £ 7 was incubated with and without PNGase-F for

24 hours.
B U728 8401T 2-7 2 ) 2B CHREGR % .
CE Z W Tt L=,
[ 5 K N5 5%]

Mylotarg X% Ot Mylotarg O kg (A % 7 # o — & |EF # /v | CoBE L 7= 455, Fig 1127
RGOz, BEREEORIE THOILD pl EREMEMA~T 7 L TWAHZ EMb,
Mylotarg WICRAEM & 52 5 > 7 ufiHNFET 5 2 &R EnTc, /o, EHHLOMET

0.05

Mylotarg
0.043

0.031
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0.013 - I’_J\_—‘—,—’——-AL "
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Fig. 2. clEF analysis of Mylatarg in optimized condition.
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Hpl 6.OFUTIZANY RBPBEINTND I END, ZNOLNT VU7 afEHd DV ITFH S &
ZTTWARVWMAb R TH S Z &R ST,

WRIZ, ClEFIZ X D EBRIAE)—MESHTO7-DIC, B MoGHiiEE# ke LTDB-1 % v 5 U
— (N2 005mm) ZHWTONM R OKEILEITTo7T2, S¥Y TV —ICRETLHRY v—
iR, v © 7V —HNEE~OmMAbD IR B AE 2 Ifl T 5 RFE . £z, BBHEKH o7 v
X=2, A 2 TR R O PERRRR IS oW CHEBREHENE 2 WV Chai b L7, Fam gt
T CIgGA 1L F B R < /B S, BEHARH Opl~ — 1 — OB R IKE R O F SR MR 221X
0.22%LL T (n=11) Th o7, Z DS F CMylotarga /54T L7z & Z A 2 Ko v —7 (2

ST (Fig 2), ZIVIEFC13AD N RUNBERTE o722 L 252D L. clEFD
il 23 10 3 Ze mADZE K B fif R —MEEHA 72 692 L AR E T,

—J5, B L 7-HEEH 2 A2 0.10 mmadDB-1 % v &7 U —T/o#r L. Fig. 3 DFERZ157,
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Fig. 3. CE analysis of N-glycans derived from Mylotarg.

F7o. B A S T U X —PRET 5 Z LIS X0 T VRS A BEE N IR DK 9.3%FE L
TWAHZ ENALMNE o7, Z DOfERITPNGase FALFLIZ L 1 Mylotarg?® pliE ASEg AN o 7
FL7EZEE—E LTS, BWTE T ABSTTEFm L., BT ABOK 94%%EN-7 U =
U/ A7 08 (NeuGe) Wi, N-T2F L AT I UBRIZEERD DT ) 6%FEE L )MTF
fut,cu\ EERHLMC LT, T E TICNeuGelZ bt~ OIEFE MO o % R g
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ARBFFECIL TR mAD £ 35 T & % Mylotarg % 30k} & L TR AR E— 1 R OEBHU R #— 153
B % Fhie U7z, AWFSE Cheifl L 7= clEF £ FCl, Mylotarg @ 22 KD ¥ — 7 % 4y g
TV B ORI HMBIIIETH D = L 2 W BN Lk, CEIC X 2B
—YESHTIC RN T, mAD EZE G IS E EN D MBHEHEEN FTIETH D . TN TR OTF(E
WHRZERGICHEWRETH D Z L 2GR LTz, SBIT, YTV LY Mylotarg 10>
TVEED 5 B0 90%A 173 NeuGe T D = L A 58T LTz, ABFEIC L Y . CE © mAb =
S R B — RS AT ~ DTS D FTREME 2R 2 L 3T E 7,
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Mann M. and Jensen ON., Nat. Biotechnol., 2003, 21(3), 255-261.
Shinkawa T., Nakamura K., Yamane N., Shoji-Hosaka E., Kanda Y., Sakurada M., Uchida K.,
AnazawaH., Satoh M., Yamasaki M., Hanai N. and Shitara K., J. Biol. Chem., 2003, 278(5),
3466-3473.
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15866-15871.
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Affinity Probe Capillary Electrophoresis of Insulin with a Recombinant
Affinity Probe
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Abstr act

A recombinant Fab’ for human insulin was prepared from a mouse hybridoma producing anti-human
insulin monoclonal antibody. The Fab’ was labeled with a fluorescent dye at a single cysteine residue
and a main component was purified by isoelectric focusing in agarose gel. The purified component was
used for affinity probe capillary eectrophoresis of insulin using a separation mode of isoelectric
focusing. The complex of insulin and the affinity probe was measured using a scanning laser-induced
fluorescence detector. The affinity probe appeared as a peak of pl 7.6 with 98% purity, whereas the
major peak of the complex with insulin appeared at pl 6.7. The detection limit for standard insulin
sample was about 5 pM. A linear reation between the peak area of the complex and the concentration of

insulin from 5 pM to 5 nM was obtained.

(] 774=7 44— v—7%x b7 ) —EXUKENIEERD FTHLT 7 4 =7
A4 =7 —=T xRN, 77 4 =T 4= 0 —7 LEEERE TR LT AR5+ & 5ok
HEOEAERE LT BT Y BRI L > THBERET 5 HIETH D, 1994 F0BIF L
k. Fx 7Y —HEHBELKE & OMAETIC L DREORKERFFEICEB L, BIR%E
fifEATIE & L COERBIZIT THRA 2B ZToCE 2, £O—2& LT, mfEDT 7
A =T 4 =70 =T 2RGS0, MR UEROFIH 2 G LT 7z, Ll it
ar 7 F NI TV M Fa T 7 4 =T 4 —Tn—T7 L LTOFMERFI LR, F
YET Y —HERERKH T IE-E D L LEEEREY =27 2L 62D ENTE RN,
Alal, X EMiZe X RV ERIRTHDLA A KL, Mz T 7 4 =T 4 —Ta—7
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[32B8]  Hie R VR U UHUKEA~ T A NA 7Y K—~ cDNA LY PCRIZE - T IgG;
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D Vy-Cul fHIK &V -CL fHIEE 2 BAME L, EANH#AS L C pAK4OOE 77 A 2 RIZHA Lz, =
DT TFZAI RTCRIGWZE N7 A7+ —L0L, fif VRV VR lEAMR A a0 =—) 7 7
Y AEICE > GBIR Lz, FEAZu—r O Fab Z2EON) 77 XAHESyEVEILL, HTE
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=L, BiiR s LC0AM U R, FEfiK & LT 0.1M NaOH % v 7=, 500 V/em T 553 f#]
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T4 =T 4—7a—7 L L THW:,
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Scan rate, 1 mnvs. Electrophoresis 2002, 23, 909-917.
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Improvement of Peak Shapes of Microorganisms Migration on CE Using

Polymers
Masaki TORIMURA, Liwei SUN, Shinsuke INAGAKI*, Hiroaki TAO
Measurement Technology Research Group, Research Institute for Environmental Management

Technology, National Institute of Advanced Industrial Science and Technology

Abstr act

Capillary dectrophoresis (CE) was applied to the rapid discrimination and quantification of
microorganism. In general, it is difficult to separate and detect microorganisms since the peak shape
apt to be broad. However, addition of an appropriate amount of anionic carbohydrate polymer such as
sodium alginate or sodium dextran sulfate to the running buffer solution made it possible to obtain a
reproducible sharp pesk. In this study, we examined the effect of anionic carbohydrate polymers as
buffer additives, using lactic bacteria for specimen as a representative example of microorganism.
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WET 5,

(xx#k]

1. D. W. Armstrong, M. Girod, L. He, M. A. Rodriguez, W.
Wei, J. Zheng and E. S. Yeung, Anal. Chem., 74 (2002)
5523.

2. FRHEECER, SATBOL, fROBEME, RGN, HEE
B, IR, 6 24 [Mx vy 7 Y —EXUKEI v v
R L(SCE'04).
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Fig.1 Electrophreograms of

cultured cells of L. bulgaricus

B-5b.

Conditions: running buffer: (A) 10

mM borate buffer, (B) 10 mM borate
buffer containing 0.075 % (w/v)

(©)

(B)

[ ‘ \ (A)

o

1 2 3 4
migration time/min

Fig. 2  Electrophreograms  of
cultured cellsof L. bulgaricus B-5b.
Samples (A)B-5b, (B) sodium aginate,
(C)B-5b+sodium alginate.
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Fabrication of Self-Assembled Phospholipid Layer onto the Low
Density Polyethylene (LDPE) Coated with Gold Partially Grafting
Short Alkyl Chains
Hiroyuki MIYAMOTO, Yasushi SASAI and Shin-ichi KONDO
Gifu Pharmaceutical University

Abstract

We have reported a novel fabrication of self-assembled phospholipids layer on a
hydrophobic polymer by the plasma-assisted method. The key technology of this
method would be the stable and robust introduction of short alkyl-grafted chains onto
the polymer surface. In this study, we examined the fabrication of self-assembled
phospholipid layer onto the low-density polyethylene (LDPE) coated with gold
(LDPE-Au). 1-Hexanethiol was introduced onto the LDPE-Au to obtain the
alkyl-grafted LDPE (LDPE-Au-SH). Then, LDPE-Au-SH was immersed into the
suspension of phosphatidyl choline (PC) to prepare the self-assembled phospholipids
layer (LDPE-Au-SH-PC). The density of PC on LDPE-Au-SH-PC was ca 38 ug/cm2.
It was also confirmed that the self-assembled phospholipids layer obtained was

thermally stable.

FrxlxonETIZT I A~REAEZFIH U Tcm oy 7 bR i~ 0 AR5 E E b IZ B
T 5 —HOMIEELEML TS, TOMHRBRIZBNT, 77 XA~ 2 HH L 728K 5
%%Hi‘%ﬁmd)ﬁﬂﬁm/\%@lﬁ&ﬂ: BT D L L b, TORMICEHET VX LEE

BALZEMZY VIEEBRBIRICRET S ZECE., @oFrEMEmICESICY VIEE
HOMMBIEIRAET L2 ERAETHLIZ 2 AL (K1) vV, £/, KFIEICK
ozl JIRE A ML 80 CITNEL LT%%H%@E%P%@HE%’E%?@%M\:kﬁE
FWBVZERZFRD, 2ORBIMELZ AL TWDLZ EZHLNI LT, KRFEEOF—HRA
M, o FEMEBEmRICHESET VXAV EZREICEELLT 2R THLEE2LND, LT
ﬂof\7717%ﬁk@’@6?m@$& CEWTH R E S FREA~DT L F LA
DHEANFRRTH L2 61X, By rEEICY VIRERABET LI ENAETHDL EE X
bbb,

FA—NLRLTANLNT 4 R loflbdWiz, EFmEICHEA L. B MBI 7B
(Self-Assembled Monolayers: SAMs)# kT 56 Z &N E<MbNTWD, £, T
YFA—NVEEMWTIER LT SAM s Rl Y VIEEEZME T 505813 H 2 b DD H
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TN T VA o TFA— N BN LTeRE~D Y CNEEBEIERHICE L TidFx a5 R Y #®
HEI N TV,

DL FRED AWMETIE, KREEFRY =F L U (LDPE)REICBEE ZITV, &2 —
7 4 > 7 LDPE(LDPE-AwZ M L7, TOREIKBEIZT IV H o FA— L E2HEAL,
BT VX VL% FOREM(LDPE-AuSH) 24 L7, 5l& kX, LDPE-Au-SH %7k X
T FUNal) S(POBREBIRKRICRET S ZEICEY, VU REH CHMBMLIEAET 55
1 M (LDPE-Au-SH-PCODOHEIZOW TG Lz, £72, ozl VIEE B
LBE DL EMEIZ O W T b B 21T - 7=,

EB®R

LDPE (lecm X 3cm) REICHZEAEICL V@& —F > 7 %17\, LDPE-Au Z{ERL L
7oo 7V F A — & LT 1-hexanethiol Z 7, 0.4uM 1-hexanethiol-ethanol ¥& %

(5ml) (Z LDPE-Au % 5 Rfffiz{& &t LDPE-Au-SH # %t L_7-, LDPE-Au-SH % ff x
DIRLED PCRBIRICRIET A2 LIk v, U VIFE B OB LIELDPE-Au-SH-PC) % ##
KL=, BonzY VIEE A CHMBAEIEIZ SV T PC BEE(LE E O E & K& OBV EMEDFE
i %17 > 7=, LDPE-Au % PC ¥R IZIZE L 7= & O (LDPE-Au-PCIZ 2\ T b [Al 4k D FFAf
AT 2T,

FERROELE

0.8 mg/ml @ PC ¥&#& K % H\\Cii#l L 72 LDPE-Au-SH-PC O [H E(L% £ X 7.2 pg/cm?
Thy., B#ROT 7 X~ %&FMHLIMHEE (LDPE-HE-PC) LRIFED PCHEEEZAH LT
BO., Y CNEEE CHEBREEOREEE R A RE T h - 72,

Bz EMER R IL. LDPE-Au-SH-PC % Z&K® KIZiRIE LRRKRFAYICINB 24T\ FRE L 72
PCEZEETHZ LIZEVIToT, ZOFERE, LDPE-Au-SH-PC TliX 50°CfTir & Tid
HIEPHN T PC OBEITR O bives o7z, BfE, BVZEMICEL TX Y FEMICHRE 21T
S TW5H,

SCHER

1. S. Kondo, Y. Sasai, Y. Yamauchi, M. Kuzuya, J. Photopolym. Sci. Technol., 22 477 -
480 (2009).
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The Use of Urea As A Control Factor of the Hydrophobic Interaction in
lon-association Capillary Electrophoresis And A New Versatile
Electophoretic Buffer Solution Modifier
Toru TAKAHASHI, Takao SAKURAI, Hitoshi HOSHINO
Graduate School of Environmental Studies, Tohoku University

Abstract

Urea was shown to be effective in improving the separation of lon-association (IA) capillary
electrophoresis (CE). The fine-tuning of the resolution of IA-CE separation of four anionic metal
complexes of AIl(I1I), Co(lll), Cr(lll), and Fe(lll) with 2,2'-dihydroxyazobenezene-5,5'-disulfonate
(DHABS) was accomplished using urea as an electrophoretic buffer modifier. The reduction of the
ion-association constants between complexes and tetrapentylammonium in aqueous urea solution
indicates the hydrophobic interaction contributing to the ion-association during IA-CE separation
processes can be controlled by urea. The additional advantages of using urea as an electrophoretic
buffer modifier are that it does not significant suppress the EOF but it sharpens the peak. Urea,
therefore, would be a new concept electrophoretic buffer modifier differs from the organic
solvents used in conventional buffer modifiers, and allows for a resolution enhancement
without any expansion in the separation period. These characteristics of urea are also expected
to be beneficial for the resolution enhancement of other CE separation systems.

(#E] 2,2’-dihydroxyazobenezene-55’-disulsonate (DHABS) &J@iifkD 4 4+ v &4 (IA) *
v Y7 U —E&IkE) (CE) 't Tix, 74 v &Eik s 20K SoEMEAEL, 2
DK A F v EGRE (FFITAFATVEZTL) EOMOEEMEIEN, B X OB
KM EAEH Z BB 1 & T 54 4 v 2ETPHICHED W THMEIER S S, IA-CE BT 5578
BB, A AV OREOME L ZOBEBICE > TIREZIN S D, A 4 vaaaR®dEanEy)chw
Bt, ZOREEZZEIETORELDHZE2 2 L3 TE kv, #lZ1X, DHABS koo
BECTIEA A v A3 E LT tetrabutylammonium (TBAY) 236 %I Th - 7223, TBA" L h H K&
CBKINZR A F vtz v 2 L RIS S ik v, FERINIZ, 1A-CE 1308 2 Bf
KMEZFFDIZEAEDA A VIERED CE S BECETIRE R T 7 =y 2 H 508, BTL Y
TR TCOTHERICE WY 4 4 v 26 EDNRO52 L3RS 2w, 8- 7T, IA-CE Djil
MO K 2K S 1T, ZO0HREZ I LT 270 DF 1205 A —F — DB A DR
W25, Ziucxi L, A IZREIREKERZ BB & L CH w2898 (RP-) HPLC % 92
BIL, JRFICK > TRP-HPLC Bt 7’0 X 2 IS E T 2BiKMEMEEN, bbb, WHDODR,
[EEHH 7L F L BHOBERIREOHE S TH 2 2 L2 RIBL 2% 22T, & 513 1A-CE
DIKIEEARE T 4 77 A 7 —E L CREZHEAL, MRECLZBEE LA A v EARIELD
A A v EEMRBIZE T 2HUKEEAER ORI X > Tz onlfiex L322 L2 HML
7. AHHETIXIREDOTRIIC X 5 DHABS $i{A D IA-CE BB 3 BERE D 1 Bz, B
KM H AR OHIEIE T & LT OREDE 212w TR 2 & B L7, $72,
IA-CE 77 BERICB W TIREZ M L 25&8 00 R E IO W TRET L, R TELHE
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BRI L 3B 2R 2 R o BT L W E 4 ZTONAMN S IKEIBEERRE T 7747 —E L
TORFZDAFIEIZOWTHEH R, 512, 1A-CE BAHD L DD CE 778 I Tk BhkEE A
WET A 77 A7 =L LTCREZEALLE ZAHERTHEO EBBDsNDTIN
WKOWTHHETMET 3.

(G & &%2]  AI(N), Co(lll), Cr(lI)E X O Fe(ll) D 4 f¥ D DHABS $ik1%, Efi23% L
, TV ARICHIFEAEERDE OO, WD CE DR TIEIES DT 22 L8 TE
RBh, TBA ' ZA A 2GR E LTH W IA-CE 2 TI3 4 FEl DHABS $5{A D 4yt s
FERE N, 2SR, TBAT X D 9579 4 A3K &  BiZKIY 7% tetrapentylammonium (TPA")
A FvRGREL L THOWEER, 4 208D 5 & Co(l)EHE & Cri)ditk & o5tz &
RT B ERNTE o7, 2T, WKEMEEEKIC 1-5M DIRFEZIFML 72 & 2 A 57HE%ES)
WAL R ez, 61T, REREBIZOWTEHMICHS L72E 25, 15 MDIREZIFML
7L E, IREERICATEOWHERE DT 22 BN TER, 65T, IA-CE TEER DT EERE %
M ET 2720 DRKBFEEIAKRET A 77 A7 — L L TREDEHATH S Z L2309 >7. —7,
IA-CE Z fll/H L T DHABS §fifk & TPA" L DA 4 v 2 EEE (Kp) ZHI L 72 & 2 5, 3M FRFEK
B D Kip 1ZKEHH O Z U R TN WEDR 6 N7z, KPR OBUKMES T D F B I 138
T DRI FAHEAREEEE DO E KD JE (BUKMARR8) 25T S 4, BuKH KR8 oKy
TAFED AS ZFo T3, BUKMEMEEM & 1%, BUKKZ 07RO SAI1C X 2BUKEKR
WETERT 2K FOWIHE) AD AS DFFIC X 22 P r E—BEIRTH 5. RFEAKE
WH T URBUR KRR R DR T O—EBREDT FCTEBINTE D, IRETTIIKTTLD
b2 S EO T2 DBUK KA O 0 PRI AR D Z2 U HERTHA L, Z DFEE, Bk
MDA TZ2ADAS BIWAT 2, DLEOLI Ty bub =R oMb o e L TIREIC
X 2K AR O IEBFH I NTED 3, KR THIRFEOFIMIC & 2 EBEDOIFIC
&> T DHABS k& TPA"L DA A v EEVHIE N bDEEZ L, iE>T, IA-CE RIC
B 2 UKEEEARE T4 774 7 — L L TCORFEOMEE X, CE 778t 7' vt R I2EIT 28K
MEARBEAER ORI L, Z0UtE ) SEEEREO 2 icHh 5 L EZ 5,

JRFEE L O O DEIREZ WKEEEIAKE T A 7 7 A 7 — L THOWZEZDKL D
CE HERFIEICOWTHIE L 72, AEIALLR CTIRRIKEIFREAR A~ O BNEE oIt -> <&
RIRBTHEIEDSKIBICIRA U 7223, IREZMATGA, FRICREORN & HIcERRETH
R L 72 DD, Z2DOEAEVIFEBIAER IR TN Dok, —T, REOTMZLD
WERE— 7 ORPULV RSNz, =7 ORBULITEEN LR om L2 /R L Tw5,
PER, IKENEEIARET 4 774 7— L L CHRBENLHINTELD, Z20ave 7 Mk
BRIFERZINHI LS —2a v 4 YO ERIEKRT 22 LICH D, o T, ElDIRER
DEEEE L, RERBHT A LIk TERAL—2a v I VY EYRIERT B 5L
BERE DA L2 T 2 2 EWHEETH ), REFEHRAB L 3R B okH L Wy A 7Dik
WREEARET A 77AT7— L TCEHTHLILZREBLTWVWS, 351, €4y —
DNA I E AR 2RI $ 23— 26— A8 DNA @ CE 778f% 4, & X O DNA Ik o g fiR it
Rtk % FUH § 2 A — A8 DNA ® CE 3R > DWW I IUC B W T B IRFEDHINIC X 2 5
FEroMom LR o2 o, REIFZFEAL D CE FD#H 23168 72 L VK BfE s
WETA 7747 —LLTEHTHZ ZEDRBIND,

[3CHR] 1) N.Iki, H. Hoshino, T. Yotsuyan agi, J. Chromatogr. A, 1993, 652, 539-546.
2) T. Takahashi, H. Hoshino, T. Yotsuyanagi, Anal. Sci., 2001, 17, 910-915. 3) J. Tsai, M.
Gerstein, M. Levitt, J. Chem. Phys., 1996, 104, 9417- 9430. 4) T. Takahashi, T. Sakurai,
K. Hirata, H. Hoshino, Analyst, 2009, 134, 1299-1301. 5) #Jf F&ER, =& &, RE 1,
HAR b5 58 il 54, B1004, pp. 29 (2009).
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Protein Separation M echanism in Capillary Electrophoresis

Koichi MAYUMI KeIKOSUMITOMO Mitsutoshi MASUDA , Hiroyuki
MINAMIKAWA YasuhIrOSAKAI Hldeakl YOKOYAMA Toshimi SHIMIZU ,

Yoshinori YAMAGUCHI , Kohzo ITO
SORST, Japan Science and Technology Agency’, Graduate School of Frontier Sciences, The University
of Tokyoz, Nanotube Research Center, National Institute of Advanced Industrial Science and
Technology 2, Photonics Advanced Research Center, Osaka University *

Abstr act

We studied the relationship between the physical properties including the structure, pore size and
homogeneity of sieving polymer, and separation mechanism of protein in SDS capillary
electrophoresis (SDS-CE). We employed dynamic light scattering (DLS) in order to reveal the
molecular sieving mechanism in SDS-CE. DLS measured the mesh size £ and homogeneity of
polymer solutions directly. With decreasing the mesh size &, the peak spacing increased in the range of
the mesh size £ < 10 nm, where the mobility x4 of proteins changed with the mesh size and the
molecular sieving effect acted on the migration of proteins. Furthermore, peak width was dependent of
sieving molecular species: PAA < PEO < HEC. This polymer dependence was related to the fact from
the DLS result that PAA solution formed the most homogeneous polymer network in those three
sieving polymers. In this study, we expected that the optimized sieving medium for the efficient
capillary polymer separation for proteins was a homogeneous polymer network medium and whose
poresizeislessthan 10 nm.
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SEEEAR L LT, DT EORAE FuxroF e ua—2 (HEC) 3 ffE. KU 7T/
U7 2R (LPA) 2fE3E, NV =F L oA%P A F (PEO) 7HMEEZ MM L., THLTlEx
TRUEPE DKIRIKICHIE L=, 2N b2 HWT FITC THOGHERE L, SDS 12k » TEM S8
7711 14,300— 97,200 © 6 FHEAD X L NI H X v BT U — T )VESIKENT Lo TolE L7z,
F 70, RO 72912 HEC KR % VT 44 DNA (20— 15,000 bp) D4yBE 54T H1T7- 7=,
—F., ¥¥ 7V —EBRUKEN THWZE S RISk U CEIYEBELRIE 217V, &5 1
HONWAIHEH YA X & R — %5 L 7=,
[#5R & B52]

FT BB OME YA AR K R EOBE)
FEIZ 5 2 DB %1~ T-, Fig. LICE R EEELIAIC &
STHERALMBE YA XEL 2 X7 EDOBENE D
RAfR & /g, DBEBAA CTH 5 @0+ OILSA R, 15
IZ X ABEEDOER T/ NS X R TEOBENE L
FICHE Y A XL > TSN W5, £7-, #H
P X010 nm LA FIZ72 5 L aicBE EofE
A RAEAFHERTRL 720 @ B L 550 i3
HNBNTND Z LR D, EBE, MLy X
2% 10 nm LU R OREIKClx, # 37 BRI OB 2=
DREL, DECHERTH -T2, ZOBENEZITHEH
YA A/ PIVNEEREL ot

— 05 BT BB BT D BRI, AT
HEOLFREIC L > TR D, LPA ZHWHAN
Kby y—7Re—7 %5 2, BIVEEELORIEIC
Lo T, LPA IO &E S Il TY—7e i B 2T

iy

£ (nm)
Fig.1 Plot of normalized mobility
M 1y as afunction of mesh size &for
lysozyme. 14 is the free mobility of
lysozyme in the buffer solutions.

BB Z LMo TR Y A OB BB I

WCREREELHZ D EEZOND L EORRZ#H te.,

AT 5 & 418 14,300—97,200 D X o8 7 B e 4y B | 321-°

T HICIE, MLY A K43 10 nm LU T O — 728 H A% _ fmjﬁi ° 1%
ERETHNEEASE LTV D D e, o F U -
BB, DEFREOMAICKE TR bEER, ¥ | N O 2%
SO BOBBE &5 T BROBIFERT b H BT ; . A S
FFOLA T I ABFERINCGE L L 7T — N
va VEERICHE R, BB o HoRRLE | ! o 8%

MWHY A XED LA KB SN DIXT TH D, Fig2
(BB u b LIEDBARR 2o~ 9, KWy - B o — &
FEDNAIZ DWW T B[RRI 24TV, Z X7 B D
R L LSS, DNA S Z o 37 & Tlifbs
REECHIIEMEN 2 DI Eb LT . FvyET U —N
ICBIT DD FZA T 7 AEE UBHE T VICHE
D LMD T FREHT OFERIC DWW TR Y H I
WET 5,

[ =ik ]

1 B0 TFEm, @y TomE (2) BELER L

L
7R

100

Fig.2 Plot of normalized mobility
M 1y asafunction of the ratio of L/&.
L is the contour length of the

proteins

Blg2, AR

1997.

2. Sumitomo, K.; Mayumi, K.; Yokoyama, H.; Sakai, Y., Minamikawa, H.; Masuda, M.;
Shimizu, T.; Ito, K.; Yamaguchi, Y. Electrophoresis 2009, DOI: 10.1002/elps.200900255.
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Capillary electrophoresis of polyelectrolyteswith
different copolymerization ratios
Yasuhiro SATO, Shoichi NAKAMURA, Toshio TAKAGI
Otsuka Electronics Co.

Abstract

Polyelectrolytes are used in the chemical industry and food industry etc. as a thickener, swelling agent,
dispersant and flocculant. The property of polyelectrolyte differs with molecular weight and degree of
dissociation. The molecular weight has been evaluated in measurement by liquid chromatography(HPLC),
static light scattering (SLS) and nuclear magnetic resonance (NMR). However the charge state of the
polyelectrolyte has not been detail. Therefore we tried the measurement of charged polyelectrolyte with
different copolymerization ratios by capillary electrophoresis(CE).The value of R.S.D.%(N=5) is between
0.47 and 1.25 for migration time. The value R.S.D. %(N=5) is between 1.33 and 3.72 for peak area. As a
result, the difference in mobility of the copolymerswith different copolymerization ratios was
detected as peaks by CE.

[izt®iz]

By MRS & LEARE LT KRR Y ~—13, ok, BEE. B0k, Il K ofie s Fio
ThO, 7T, BE, R ERANZETCRNA E LTHYWORTE TS, LEEEKD
HEREIX, TONTRSEAE., HDOWIIMBELEOBE NI L > TREL R ARD, 2ok ) pitES
EOSFBERLESEICOWTIEEEEZ o~ 2757 ¢ — (HPLC) ., #EEHEL (SLS). A

g (NWR) 72 B2 X 20 RB I b Tnd, LinL, EnbtEAO R D ILEA RO M

BIRREIZOWCEEICEMIiZ B 2725 Z LIIREECTH D, & 2 CTHx I, BRI E D TEMRED
BRIKEZEEZ BT L7012, DTEROBRRDIRI AT LU AVKEVBOF v ET Y —ERIK
B (CE) 12X D0 & BTV WICHEA ORI 2 ILELSEIZOWTORIE AT DO THE

35,
[E8]
Xy o) —FBRKEEEEIL. KIFETF (BF) 4 CAPI-3300 Z#H W=, RY AF L 2 ALK

R OREAE R U7 kBN Y BT #E (pH 9. 0) L & v 7 U — IR 75 um 422K 50. Ocm,
BER 37 8em R L7z, BUBHEA S EIZE AL 26mn, 30 B CThH o7z, BT Z A L2 F UV
% (200nm) TR Ieo7-, HIMEEIX 20kV Thoto. £/o, WEICHEHA LRI AF LR
JVIR BRIE Americanpolymer Standards oD & D 24 H L 7-,
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RNUT 7 IUNEBERY T 7 VLT I RIEEAIK (copolymerA, B, C, D) ORI EX, vkEhEIZ
v 77T RRINH A Gde b U AR (pH 9. 0) 24 L7z, sBHE AT EIZIELE 5kPa,
4 THoT=, BHITA XA L7 R UVE (230nm) TR I 7Ze->7z, HNEEIZ 15kV THho 7=,
WEICHER L2 REBESEEINT 727 7R Y ~— st L gt anzb oM L7,
[FEH & B2

BT EREOBRIKBZFI 2 BT 5720, D TEORLRDKRY AF LU AR VRN
THEEZBZRVWBEIEZ KD, RU ZF Lo ALK OB ENE L5 T & (w; 14, 500~
900, 000) IZ73 22 HF-6X 107" em®/V-s FREE & —EICR Y | HFEICHK TH D Z L booTl,
Z OFL, Hermans & Fujita & Y (2L 0 HEGHIOICTFHI S, Noda B 212 k0 BiFES -8 (5
T EME OBEXIKENZFENL, RO ME Tl < BALY 720 OMEICBIETHD) & <%
DRERDBIF O NI,

WA PRI SiEE 72 & C, K<EEAIE LTHERAESNARY T 7 UAERI T 7 VLT IR
DILBEEE O FRIEICHDLT 7 VA BOENR A, B, CZLTDDIEF TR 725) 1220
THEEBZ R o> -#ER 4% Fig 1 ITRT, Figl @ 34TICA BN D K& AR Y — 7 XBEXIRETR
IS L, 2O =27 X0 bW DIZEEMEENKELS, BNHOIZEARMERENKE AR
by o T, o7 —72 (Figl FORHEIERSY) ® migration time (343 2D T 7 U LR
DHFEZ, =7 BRITEEGESMEZ LR LTV DERDND, £, ZhEnot 7
JNZOWTOFHM (N=5) X, migration time {Z-DUVVTR.S.D. (%)=0.47~1. 25 Peak Area
IZOWTR.S.D. (%)=1.33~3.72 L BiF CH o7, LLEDFERND ¥ BT U —EBRKEIN XD
EEAROUEIZE N T, =7 BREB L ORI TR ETIEEACEERTH LN ES
EDOFENMZOWTITERBICBER L TV ERD -7, 200 HLEAKOFHMEZ B 27 ) T
ELT, ¥y 7Y —EBIKHOFNHIIHEE A THLEEZXLND,

Figl Electropherogram of (DcopolymerA(0.5g/L), @copolymerB(0.5g/L),
@copolymerC(0.5g/L), @copolymerC(2.5g/L)
E =TGN
1. Hermans, J, J., Fujita, H., Proc.Akad. Amsterdam., B58, 182-187 (1955)
2. Noda, I., Nagasawa, M.,Ota,M.,J. Am. Chem, Soc, 86, 5075-5079 (1964)
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Transient-Trapping in MEKC for High-Sensitive Detection. 11
Kenji, SUEYOSHI', Kota HASHIBA, Ryuta TANAKA, Fumihiko KITAGAWA, Koji OTSUKA
Department of Material Chemistry, Graduate School of Engineering, Kyoto University

Abstr act

This paper reports a novel on-line sample preconcentration based on transient-trapping
(tr-trapping) to improve the detectability and separation efficiency in micellar dectrokinetic
chromatography (MEKC). Applying the tr-trapping to microchip MEKC (tr-trapping-MCMEKC),
the evaluation of the effective diffusion constants by a fluorescence imaging technique clarified the
tr-trapping process including the sample preconcentration due to trapping, separation due to releasing
and MEKC, band broadening due to desweeping, and migration based on zone e ectrophoresis. In
tr-trapping-MCMEKC, furthermore, the hydrophobic rhodamine dyes could be 580-fold concentrated
and separated within 5.0 s at the effective separation length of 5.0 mm, whereas they could not be
resolved in conventional pinched injection-MCMEKC.

[#=S]

SEAENEZ o~ NS T T 40— (MEKC) 1%, IK#2RAEAWITH L TRV Bie 2 A4 D
I BEATIEE LT LA TS — 5T, HFEMmIHICE T 2RO RERENRER S D
ZERBZY, TOHEOTDIZ, TNETICHEREEBAY v X U TIERCA Y 4 — B 7k
7 EDkA A T A CREHERRE OB RS LN TEZD, T OFETITEREOKR
BHEANC LY BN BEEED LM T2 L) REB(ER S Tnbd, 22T,
MBFFEE TIEMEKC /3411036 1T D IR EE RS & JrBfERE & [FIRFIZ 1) L RTRB 72 Bl Ao 7 1 3k}
BAEEL L TR I oYz b= T o7 (trtrapping) EZBR% L, TORHEOMRACE
PEREAL, SEEMHT~DR 72 SIC OV TRETEIT - CTE 72 Y RIFZECIE, fmER oG
ENT IS AT REZR~ A 7 v F v T ELIKE) (MCE) M L W 2D AMZRFEZMIEL, ~A
7 v F v 7 MEKC (MCMEKC) D4rHffER L OB O\ EIC W TG & 1T - 72,

E

TKENE (BGS) \Zid U v EREREER (pH 7.2) %, REHATR (S) 1[Cide —& 2 HHOIKENR
W 2 BT, - SBER O S LK (M) 121%, BREEEZ BGS LA LT
5 X O FELUIHiEE KT vF Y oL (SDS) DU R AR EIR AT 2 V=, MCE 4T
2BV TR, trtrapping 75 % MCMEKC 3 #r ~#EH T 572912, M B LS 77 7z L T
TBET ¥ RVITEAFREZ: 5 XA OREREA T v x V2T a8~ A 7 aTF v S & E
LA U7z, BT PCHilfEH O Sch @ R BRI L > THUN L, st F A L1 —
Wbkl a LS E (hE R K R, 532/600 nm) 12 X D R AT o 7,
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[FER & B2

HAPNTIEA LM 777 7 2R L GRE
TEAE - 0BES D tr-trapping 15 TIE, 2 BMICED
RFFOFEZ R ZIT HREHIM 7 F7 7 L DSt
HLHIZRB W T I 'O S 7T 7 H~DHLiK
DEBEEZITThT v 7 EN5D (Fig 1b), D
%, M 77 7 OIS LD I BVERE OB
e bR THRENREA L, M7y FEhTwn
TR BHIRFF O FIVEFIZM 77 T~ U —
AZb, oL, VI —AINDHRHOE
WL REHI DB S D (Fig. 1o), €Dk, M
7Z 7L MEKC @, BGS V' — i Cld~A
saF 7Y —ERIKE) (MCZE) ORI
ENENHEDNWTEREHIVKEIT % (Fig. 1d, 1e),

UL EDOSHHBEFRIZOWT, i S -itkho
NV RIEORRFEALICE B L, S mG AT I
K AMGEE T -T2, BIE IR ROR
FEN A % T AR L L, riiko® &R =ik
R, Fig 203 &Eoni, ZOXMNG, FEohiEiR
$ Dt % o° = 2Dgr't DORUZIESWTHEI L7z &
Z A, tr-trapping S0 HTEEIZ L Dy X725 4 DD
WEE (I)~(v) DFENHER SN, £, Zh £
NoOwRRT () HEafFicsids h7 7, (i)
M 7°Z 7' To MEKC, (iii)) M 7 F 7Bkt
T ER OB RIKHES LT (iv) BGSH T
MCZE LBHHE L TWD Z LRGN Lo T,

T, RO R e — & I VR
W EEMENTIC LY, FT U U — XD

Lmefiis i M Bes [owe]
(b) , trapped S;and S,

+) EOR | &
(c). trapped Sl\‘ ; rleased S; .

+) I I : (-
) releasedsl\ /releasedsz

9 I

©

B ; T

detection

Figure 1. Schematics of tr-trapping-M CMEKC.
(a) Initial condition, (b) preconcentration by
the trap mechanism, (c), (d) separation by the
differencein the release timing, (€) detection of
the rel eased analytes.

18, O (i) @iy ., ()

Time/s
Figure 2. Dependence of ¢° on teep 1N tr-trapp-
ing-MCMEKC at tjy and ti s of 1.0and 2.0 s,
respectively. Effective diffusion constant, (i)
0-0.2; (i) 2.5; (iii) 85; (iv) 4.5 x 10° cm?/s,
respectively.

FER R MR 2 AT o T, RUBHE AR 2 1-8 s F THIMN L 72 BRICIRIRMESE T IER ORUE N Rl

X25-32um L FIEF—ETHo7=, T, I BUWRKEARMEZ 1-5s F THEMN LI Y
S b 2 b ORUEHREF L OV BEZY 10 mm

UV — 2 D 7E 35-16.1 s £ THIIN L 7=,

PUNTRTT 22 ENMERINTZ, £ 2T, K EELIOEBER ST OERE HIEL,
AR 5.0mm (2317 D MCE #Tic DWW THRERT 21T - 72, £ OFER, pinched injection 74
T2 —fik) 72 MCMEKC 2341 Tld, A BER OBAIZ KD v— I 05 B IR
ThH->7=DIZxt LT, tr-trapping-MCMEKC 73T Tl —ki% & Hel L C 580 fif D sk & B
U 7253 BEDS 5.0 sSUUNIZEERL STz, VL EORERMN D, BEWE RN HEHR T tr-trapping 14 D
FIZ & D MEKC T O @ &AL & S BERE DI BN FTRETH D Z ENH BN E 72 o 72,

[=Cik]

(1) Sueyoshi, K.; Kitagawa, F.; Otsuka, K. Anal. Chem. 2008, 80, 1255-1262.
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Transient-Trapping in MEKC for High-Sensitive Detection. 12

Ryuta TANAKA, Kota HASHIBA, Kenji SUEYOSHI, Fumihiko KITAGAWA, Koji OTSUKA
Department of Material Chemistry, Graduate School of Engineering, Kyoto University

Abstr act

This paper reports an improvement of the preconcentration and separation efficiencies of steroids
and peptides in transient-trapping—micellar eectrokinetic chromatography (tr-trapping-MEKC) by
using a poly(vinylpyrrolidone) (PVP)-modified capillary to suppress the electroosmotic flow (EOF)
and a nonspesific adsorption. When steroids and sodium dodecyl sulfate (SDS) solutions, which were
selected as sample and micellar solutions, were injected for 600 and 300 s, respectively, both the
effective preconcentration and separation were achieved with the PVP-coated capillary, while the
steroids could not be resolved completely with the uncoated one. The estimated values of the
sensitivity enhancement factor in tr-trapping-MEKC under the suppressed EOF were 2.5-3.6-fold
improved relative to those under the fast EOF. In the tr-trapping—MEKC analysis of peptides using the
PVP-coated capillary, furthermore, bradykinin was 130-fold preconcentrated without the nonspesific
adsorption.

[#=S]

SRLEE/ e~ T 7 40— (MEKC) IZBITAEWREREZ2WET L7720, 2nE
TAY 4 —E U TiER ERER A 0 T A4 CRBHERSEOBEHIZ XD MEKC O EREEE LA R
e Tz, Ll, 2 0EAREBIOREGEAICE G725 ARDBEER OB X 5578
EORTREEIND, DX RREETRT DL, bivbiug, HEif Y7 Y —AIC
NN U7 FUmiE R L B VISR A I3 5 2 & TEW IR & @5 BifeE & [RIRFIC
BERRATREZ2 TR A v T A4 VIRBHRHEIE CTHD N T V2 b= T vy B 7 (tr-trapping) 1E
R LERRFT 21T o TE e, ZNET, REMiF Yy T ) —X~vA 70 F v TE2HNT
BRIZFET (EOF) DNIFIET D4 F T tr-trapping HEICHOWTORBFBED b T, L
WL, XTF RRH R E R EX v BT Y — N E T 5B E T B 72 DIiEAR Y
~ 7R ETHNEEZ BT D MERH Y, ZDOFRIZ EOF 23l 41D 2 & 3%\, & Z TARIF
%% ClZ, polyvinylpyrrolidone (PVP) {&fifix + &7 U —% H T, EOF %8l L 7= 5:1ck 1T 5
tr-trapping-MEKC (2B 3 2Rt 2470, BRI MEKC At o @ E(LE HEE L7,

[ 525x]

HEEIZIE Adilent CE (HEE 220 nm) %, ZpBES ¥ © 7 U —ZITRESBS L O PYP &

ffizhil7272—X R U BFxry 7V — (&K 60cm, A%IE 51L.5cm, P& 50 um) % H
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W TERAEIKIZIE 25 mM U CRRIERRER TR L7 15 mM BiiER R TS L T R U DA
(SDS) &R % AV Tz, KENRICITEXIGEE %2 I B/WRIR & R TSI L2 U o FRIE AR
(pH 7.0) AW/, EHZIZ 7o Fr ATy (And), =X by (Est), T AR AT RV
(Tes), v AT (Pro) ® 4FEEDOAT uA REEXTTFT R (TI7VF%=2) ZHW,
FHITES] (30 mbar) TYEAL, HUNEEIL PVP Efifis v ©7 U —TiE -15 kV, RIEHiF
¥ EZ U —Tik 15kV & L7,

[FER & B2
FT, IBAEEROEAEDDBECE 2 DB HOWTHRET Lz, I B VEIRE AR 4
300~800s £ T LI T/ L 2 A, IEARRHIOHEIZ & b R Walkto s B M E L, 600s 1E
AN LTZBIZ T _RTOREIDSEES L2, And & Pro (I2oWTIE, S BLRIKOIFEAEOEIIN
(RSB S A B LTe, ZAUIRFHRE DO R EWERETIRY U — 2RI S < DBED
BPKREL, IEMFROFEABEOEINIE 720 I BREDOBAHEENE eoloZ &
T, VU —RAFFMOENPEIN L7 Thb EHEx2bD, LML, Tes & Est IZOWTIT,
T BAEROFEANZEOHEINC L0 SBEEMET Lie, ZAUIBREHRE O/ S WEREF TR Y
J—2%0D MEKC DN RE L, T BARKOIEAZEOIIMNIE b7>TY U —RKFH
WENTZT2DTHDHEBEZDLND,

RIT, KEffit L PVP i v 7 U —% T, EOF

~| @mexc
23 tr-trapping EIC G X DB OV TIREf L7, TORR, R 3
fEffi=F v &7 U —"Cl% 200 fi%, 100 {5 TdH-7= And & Pro gm

DIEFENZA, PVP ERiF v 5 U — Tl 490 i, 370 {2 72
0, EOF DML b AEZNHA T £T 5 2 & AR ST, | | |
BNT, 7T VF = aREE LTI F RO O EIRE(L * Time/ min ®

n o o

=
S)

HRpT-, REMFY BTV —%2HNT CZE Hirxitolc b %1 (b tr-trapping
A, RELTF—U LI LI —7 B S, B ORER ~ %i
DOWAENTFE SN, £ 2T PVP Effif v 7Y —&2 AT  Eo
MEKC %{T-o7c & 2 A, vy —7RE—7 03 G610, WEM gj
R R S (Fig. 18), 61, AULFry BT U —|3 5

6 7 8 9 10
TAER B L ORBBEREZNLE 300 s FEA L, Time/ min
tr-trapping-MEKC 3T %17 -7-& 2 A, #@% D MEKC /4t &  Figure 1. Electropherograms
" S . . obtained with (&) conventional
b L C 130 fF o midE by ik S a7 (Fig. 1b), MEKC and (b) tr-trapping in

LEDOfER»S, PP Effix v 5 U —% = PYPcoaed capillary. Sample
. _ . concentration; (a) 100 ppm,
tr-trapping-MEKC 73 #1(Z £ 0, EOF il FICH W THAERK (1) 1 ppm.

BHO BRI SSHT S TTHE T B = & 18W] B 1M AR 5 72,

4

[ Sciik]
[1] Sueyoshi,K.; Kitagawa, F.; Otsuka, K. Anal. Chem. 2008, 80, 1255-1262.
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Microchip Electrophoretic Analysis Using M agnetic Fluid. 4
Takafumi SAMUKAWA, Kenji SUEY OSHI, Fumihiko KITAGAWA, Koji OTSUKA

Department of Material Chemistry, Graduate School of Engineering, Kyoto University

Abstr act

This paper reports an application of magnetic fluid (MF), which is a dispersion of nanometer-sized
magnetic particles, to microchip electrophoresis (MCE). It was reported that MF can form the
nanopillar-array structure under a magnetic field", so that it was expected that the MF nanopillar
formed in a microchannel should work as a separation medium with a molecular sieving effect, a
packed column for chromatographic separation, physical and/or eectrokinetic filter, and so on.
Actually, the size separation of the small DNA (2.7 and 7.2 kbp) and the complete filtration of the
extremely large DNA (A-DNA, 48.5 kbp) were attained on the MF-packed microchips. Using the
diluted buffer, furthermore, uranine could be filtrated in front of the packed MF on the basis of
electrokinetic filtering, providing the 600-fold increase in the sensitivity compared to that of the
conventional MCE analysis.

[ =]

WMERRIAR (MF) 137/ A — MY A XOBEBR A0 IR TH Y, MSEHEZENT % &
FTNRLFDBESN T 5 & VWS =— T R EAE T 5, ZO X HITEIGIC K- THSI L 7=
J WKL OREERIT T ) A AOERBLOMBREAT L7 —L LTHDEI D),
7 — DR A KT K D53 F 52 WEER AT LIz ARG 5+ D53 BEEAR & LT ol 25 4]
FFEN5, £, MF 3G IC Ko T~A 7 aF ¥y XARNICETEILT DI ENTE L7720,
7V FEERT D L, KD T LAEHEEST L LN THD, IHITIE, ERL
et BT —EICB T oMYA XEeFH L7 4 Vv 2 ) b F T A o CREIZFELT
TEHLEZOND, AT, EROXD R HEEAET 5 MF % poly(methyl
methacrylate) (PMMA) F > 7 OF ¥ FANICEIZIZ LV EELTH & T, ~f7aF v
BRVKE) (MCE) (23175 DNA St DR IC DWW THRET 21T o 7o, £72, A A ilE
DOARVKEETR 2 W 2B T/ BT —REICBT 2T 30 BN L, £ & F CEROR
BEN T ZERAN RSN LEE T 4 V& Y 7 (EKF) B2 F L7z BHE#E I ST
bR T o7,

(&5 ]

PMMA F v 707 o 2B F v %L (IF 100 pm, S 30 um) KNI 5% (viv) MF / 10 mM
U U ERHTREETR (pH 8.0) ZiMi- L, R A YT ARA (Lx 1x 1mm, HERBREE 201 mT; 2 x
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3x3mm, RFEBREE 403mT) Z05BET v xNVO E I bEBIAA TG ZEIINLT-, £
D% BRVKENC X 0 BGEILAAD MF ZFREL, MF T~ 7 Z2/ER L7=, DNA %
FrickBnWTix, sBlE L TRIBEHE DNA (2.7 kbp), 7 7 —H3E DNA (7.2 kbp), A-DNA
(485kbp) Z POPO-3 TYa L7=b D%, VKENKIZIZ 10mM U U FRIEREmETHE (pH 7.0) % H
U, B BN R I RS 532/590 nm D L — W — il E (LIF) EI2K Y MF FEEE NS
2 mm ONLETIT> 72, EKF FEBRiCBWTIE, EHe 7 =4 KN+ Thdr v I =%,
PKEIRIZ X 100 uM U ERHEAR @R (pH 7.0) & FV, B ahi s i 2% 488/519 nm @
LIF $EIC X0 FREEFRNI TYT o 72,

(A5 & =%

ER L7 MF FETF v A28\ L, SBfEEZEIILZERICS MF OFiHITR® il
7einote, 27kbp & 7.2kbp DNA ZIRE LTI 20 L7 & 2 A, MF ZFE L T 720
F o T TIEE—OHFWE—7 BNEH SN0 LT, MF 2 LEZF v 7 TiE 2 KD
=72 s N, ZoZEnD, MF L T A
T T5DWVWIRELSZ ERmRINT, £,
L-DNA (48.5kbp) Z/3#T L7ZBfI2IE, ©—27 3RS
Niginolz, £ 2T, #EHGIZ X FRIEA O %
Tolcb 24, MF FREEENIZEEHH RO HOE D3 iR S
Nz, Lo 7T, ‘ELE MF 270 0&—L L
THRET D Z & bhoT-, UUEDORERLY, Y
2k v EEEE7- MF X DNA (2% L CHZ725y
Bt R CTH D Z LRSI,

Fo, REE LT =4 EyFCThDr YT =
Z AT, FdpkENR (100 uM U v ERtEFEfERR) T
EKF ZFIH L7cAy 74 U EHEMEICBE T 2 5t &
fTol=t 2 A, —f%M7% pinched injection 1% A7z
~AfruaF v 7Y —rBERUKE (MCZE) 438 CTOff
R LB L TH 600 f5DIRMEAER Sz (Fig. 1),
—77, VkENRIZ 10 mM U U ERHERRENR 2 VT EKF
T EAT - 1256, BE— 2138l sniehotz, 20
= &b, BKE ORECE ST =4 AR F 0 Figure 1. MCE analyses of uranine on (a)
Z 2T A CREHERED, MF IZX > TR SILZT open channd and (b)) MF packed

BT —EEHOTHARETH D Z EMRS T, microchips. Concentration of samples: (a)
20 nM, (b) 100 pM. Concentraion of
background solutions: () 10 mM, (b) 100

[Crik] HM.
(1) Hong, C.-Y. et a. J. Appl. Phys. 1997, 81, 4275-4277.
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Non-aqueou CE of rare metal complexes with time resolution fluor escence
detection as a highly sensitive analysis method for rare bioactive molecules
Yukihiro ESAKA™, Mari MIZUTANI?, Yumi ISHIDA?, Bunji UNO?,

Keiko SUMITOMO?, Yashinori YAMAUCHI**

Gifu Pharm. Univ.:; United Graduate School of Drug Discovery and Medical Information Science,
Gifu Univ.%, SORST(JST)?; Graduate School of Industry, Osaka Univ.*

Abstr act

We have investigated non-aqueous (using acetnitrile and/or DM SO as solvents of running solutions)
CE system equipped with a time-resolved florescence detector for highly sensitive detection of
biological interests including biomakers. We employed the europium (Eu®) complex with the B

-diketone derivatives of alkylphenols with CDPP (DPP-derivatives) as the detection form. The
complex formation between Eu** and the DPP-derivatives was necessary for both their electrophoretic
migration and emission of florescence. The concentrations of Eu*"and TPPO, and solvent composition
in running solutions were optimized and the detection limit was ca. 10° M. It would be a very good
one without laser lights.  The remarkable effect of DM SO on migration of DPP-derivatives and then,
on improvement of the separation will be discussed in detail. Some flavonoid compounds were also
analyzed by the present method.

[#S] 7 DA I, AR F ORI L 72 Y0 = fL X — 2§ RN T 1A A4 v~
BE) L CHatHE/FAOEECTCREFMBE LT I2LO08H D, Z OFCORR MR AR HIZ
£%., BEERBOTLOOFERRIE L FIERBRINTE T, —F., ZHEEKDOSHTIC
(T BERAR S MEL T o AR & 13 Eu S5 AT B LEEE D —FE & L T HPLC @ CDPP % & hfihs
FLTWD, ' BRI, FEAEDEA. KRTHAGE L TCI®LEZEHAL, TOH|Z
SRS E TR SED HEEL D, HESHED TOPO LMY T 2=ViRAT 4 A F TR
(TPPO) 5D & @SS HEERNT. &BA A BT & =ik 2 Rk L TR
Do ZIVETITHEE HIX, CDPPIZ L2758 K% (DPP §HEIK) 4 HPLC oBEL, RA NI F
LETI 'V, BUY, TOPO IR IR AT 2 ik E G L CE 7203, I CTO Eu> OFRA 720
B ERBIRICL DNy 7 7T T RO LA & | G Ak CDOPP RED MM L 2
HTSo LW EH EERAZRBENE -T2, 2T, BEEOIE, w2k (T F=1HV
Jb. AN) T Eu’ & TPPO 4% 7 C DPP 358 K% Eu $61K & L CEAKEIT 2 HiEEZBR L,
WEMBEA R L, £7-. L—F—ZHWARWCE & LTIIEFICEREICRE T2 L%
BEICHIE LTz, ARl Z OIEK CE %, FEHZSIEICE W THRET L, FRIC Bl © B AR ik 5
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iz, REHIIZT VXL T = ) — )V, HDHWIET TR A REZ AW,

[F8r] ez, 77 =/ —n & LT, 4t-butylphenol (T, Figure 1 HOE—27 D
FLE A&7, DPP #hE{K %A F59) | 4-octylphenol (O, [7) , 4-n-nonylphenol (N, [7) , bisphenol
(B1,B2, [, ZALZ40 1102 10 DPP §HE(R) @ 4 A4 V7o, CE vkEhKIE, AN, 2 A
FHANLKRFT R (DMS0) & L IXZDRKRERE L L, TPPO, Euliz & A4, iEMH b L7=E
L 25— —7 THIaliAKk L THWE, CDPP IZFFE A kICSESrH . HPLC (C18 T A ¢
Superiorex &AL TR DOARMM &R\ T2, FBEMLO FEITCER 11Tl 7-, F ¥ &
Z U —i%, DB-1 NAE=z— h L7=, W50 pm, 2F 700mm b L < 1% 1200mn (AR EILZENF
A1 500mm & 1000mm) D D& A2, BRIHEHIIE, R 7 4+ =27 248 BRI MR D AR
Hgs 2 Huv iz,

[F5 5] AT, ZAx L7/ —/ (AP) % CDPP C#iEik{k L. DPP &k (DPP-AP) &
LRI 2GAICMEIZZ: 5 E70 2 L1d, ODPP AL OMEENKE W =DIZ, b & Otk
DTDORESIOZEZE CE B HIZ< <, 458D DPP-AP DR A+ ThdH Z &
@CDPP (Zf5 HHEE[#] 2% DPP-AP (ZEH R D R NFIHET D2 L Thotz, [V, FHEEID
BT L, IR OBIIXRIE & 72 0 N B 7elE K e CDPP DIkl (BaA 4>) @
KEBSITABHREZATH-0, 20 CE DY AT LATIHESRAEME., T I SN, B &
AVTRIEIZ R B 720, ] @IZ oW Tk, FHERILIERTD CDPP @ HPLC ZyBERG I L » K& 72
BEEN RGN D, BB (AP) JREE10° M AT Tk, BrRE L 720 MED R MM A3 R 72
Ty &l o7, HBEREI O ENOEQMFEICHEWTAN THY, HEELELX, RIY
PRErT 5z sl L,

Z ZCIEDMSO OFINE LWahR A2 725 Lz, IR LE L D1, T 8—7 o4k
PSEL Y | DMSO JREE DEIANZHEVY, 3 0 %R £ CII BRI RN BEF IR 25, Z0
BB KEOEAT =/ — O 2K B2) OE) X Eu $5KDOLFERBENL L TWD EHL
TEMRIR L T2, 50 SLARE ORI R OBAUITIKENK OREE ERANEE &L b b, Fiz,
ZOEITES LT, BTN E K TRATWRWAS, Rl e — 2 23 AP-DPP DR )T~ #)
L, 26 EniEL., o
FH LV R S v T 5,

SyBERG#E{b L= CE 2 AT A
TORHRAIL, DPP FHEA
LT 3X10° M FRETh -
7o BUE, R oO+4%
KDHTETIMZ, B DOGER
FEDREMEE %2 EiF T b,

RY 7 =/ — VLR
fb. CERHBAHRTE Y | 5
B D T~ 5 FET
»H D,

[SCHR] 1. K. Matsumoto, J.Chromatograr.B, 773(2002)135-142
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Highly Sensitive Immunoassay Based on Preconcentration by
Capillary Isoelectric Focusing (clEF) by Using Reagent-Release
Capillary (RRC)
Hiroki YOKOYAMA, Masaki KATAOKA, Toshio YAQ, and Hideaki HISAMOTO
Osaka Prefecture University, JAPAN

Abstract

Reagent-release capillary physically coated with fluorescently labeled antigen and carrier
ampholyte was prepared. By using this capillary, antibody sample introduction by capillary
force allowed to release both antigen and carrier ampholyte, and subsequent immuno-reaction.
Then, application of electric field allowed us simple, and rapid preconcentration of immuno
complex. Total analysis time was within 10 minites, and the detectable concentration range
was from 11 to 1100 ng/mL. Increasing the accumulation time of CCD camera from 2s to 20s,
improved the detectable concentration range (10~1000 pg/mL). In addition, limit of detection
(LOD) was calculated to be 5.3pg/mL (S/N:3).

[ =]

R, ERZHECHOWOLNTWAS A LT v A FXRENESM, KISRHAEW, K
INEREDNEHEE WO REN H D, — ., bRk ORE KXY T U — 2 W% E
MU Rk E) (Reagent Release Capillary- Isoelectric Focusing: RRC-1EF) D42 & 17> T\ 5,
THITEERBEBSUKENC LB R W MEERE R Y ~— KT~ bHlze & 3B+ & KOG
THREEYHNAEIEEXFYE TV —FHWAHFIETHY, BME N CRENARZEA
T DB THREMICEKISHEITT D720, £D%, BEZEINT 5 OH ToHEE - RiED
AREERDFETH D, ZOHEE, F¥rET IV —LWIHRNEMERA NS ZD, RED
PLECRF MG IS & DL BOGKERIEHE . UK - BB & DR | clEF 12 X 2R 2R IR - 5 B
DATRE, E WO R Fio, AR TCIRINE A L T v EAICHHT2F T, UK
BOS DAY, FURPURE SR & RBOSHUR O HH 43 BE « IRAE I K 2 @& EA LS [FIRE 22D
EICER TEDEEZ, AL T viANBERZDMEO Rz AT,
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[ 5]

RRC OfERL . W S0um AOAAX v T U —NICEXIR B (Electric osmotic
flow:EOF) Z#ifl+ 5702, WU P AFALTZUAT I F (PDMA) %A REAER L
7o 2OF ¥ BT U —%4cmiZHh v b L, ¥ EZ U —NICHIRO @ MHEERE (BioLyte) .
wINF (tween20, glycerol) . #HiJil (Rabbit IgG-FITC) Z& TRk # BM& /1 TH AL, 2h
L HE R S, NBEICEL S S H T,

ZVEur— VIRMBROBRHN R L-a—FT 47Xy TV =27V kr—/L, il
PEBMERY ~—, FITC—7 XA b7 U &2 EE(L L., ERBEMEBLE, & ClMEsisic
L0 REBEERFOY I RIETZ Y v — LB oRh R 25 Lz,

RRCIZ&L % IEF L@HED clEF O : FRLEFv 7 U —WICHA (Anti rabbit
IgG-TRITC) /KiAiK % BHIE 71 CEAL CTilidiz U F— =i (Y VERKIAEK 20mM,
KER{ET b U 7 AKIEIR  20mM) ICHEfl S 2kV OFEIEZ I L, HOE BEM S 4 & B
BFll, 70, TRXTORELZEA L THEHEXS YT U —IZEAL, BHED CIEF 21T 7
e Ly,

CCD ¥ A Z7RHIZR T 2B NEMOME : MIEIHETH D5 CCD U A T OFTICIFH % 1
AL, ARVATLAORETREZEH L,

[ R - &%

7V va—AEhE LEREEZYHEEESEEa—T 007Xy 7 ) —%2 RIFMDY
HFLHLIZE A, REMOLGE TIERENRICHEL TWHDICR L, IRIMLEZS
TIE, W= T7 4 VIRICRENREEILIN TS Z ENBEMERRIC LRI,
NiEZ7 Ve — Ll L > THERS IO PDMA REA~OTEAENRHB EL7ZZ L2k D
EBZTWDS, LEEY, Fx 7V —1EREED 7 Y o — LIRINTRIE D ) — E &1 %t
LA THDZ Enbhol,

RRC-IEF DA L/ T vEAICEWNT, SBGBEZTo72L 25, RRCIZX D clEF,
WHE O ClEF XM & HIFIXF UALEICHURTUA B A RN IR T 2 8 7 03 BLEE S vz, sl
XY TV —F AN A A T vl A ERTITEME NI L HEELRREPE AL B
1553 THUR « SilRE AR E — 27 B35 b, Bl R PURPURE A IR & RESHUR O 538 - 2
M5 T Lz, HUADOREE 11ng/mL~1100ng/mL O#PE T — 27 = U 7 L HiiREE o %
E7uy hLiE A, BEHREMRBEESE LN, (SIN:3 UL F/, B—27 OY1HE
B 2> B JEAE (5 2R 13080 2000 15 T D L FHR S L7z, CCD 7 A 7 OFBHIEH 2 Bt L. Ak
DEBREAT - T FEF. PURIEE Y 10pg/mL~1000pg/mL D EFHPH T —27 = U 7 & Hiik
TR ICFBEEN A Bz, £72, SIN: 3 ZRIKTFRET S L 53pgmL ThHhH LR I
7=
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HLWLWTILFE2—5 Y F SNPRESRATLOEEL
P-1S ZOEBHME L TO—EEBHE—AL DNA D
X v ES5 Y —ESKBSEEOMR
[EAKIRIRE]) &4 BB, =8B & 2% -

Construction of a novel multi-target SNP detection system and development of a
capillary electrophoretic separation method of single-base substituted single
stranded DNA as its fundamental technology

Takao SAKURATI*, Toru TAKAHASHI, Hitoshi HOSHINO
Graduate School of Environmental Studies, Tohoku University

A new capillary electrophoretic technique for the separation of one-base substituted ssDNA using the
acid dissociation equilibrium of nucleobases and urea as electrophoretic buffer modifier was
developed. The mixture of 12 mer ssDNA consists of a ssDNA with normal sequence and its 12 kinds
of sequential isomers of all one-base substitution patterns could be completely separated by the
method. The successful applications of the proposed method to the separation of a 68 mer ssDNA and
its single base mutant, and the detection of one base mutation in PCR products (68 mer) were also
demonstrated. The proposed method is, therefore, promising as the fundamental technology of a novel

multi-target SNP detection system with good operability and high reliability.

[#6E] —HEIEZA(SNP)LT ) A LD H LI W TEBMEICADN D —EENER LT
ZHRTHY, fix OWEOERLEEHRORN, HASEZELT 202 ERE% <A
BALTWD. ZDOXIRSNP &S/ A ED~v—H—L LTHIAT L Z & TEANCH - T ER,
HH7—7 = A= FEROFEBEDZHFFINTEY, SNPREEITT —F7 —A— FERIZBT
LEMBEAMNTH D, BAEHE S TWD SNP HHEIZZDIRER 2 —5 > k DNA (2 LT
FAHHAALS % 55> DNA(Z 7 —7 DNA)Z IV, DA 7Y XA ZOFEIZ LV T2 2
EERBAFHL TS, LIER->T, =5y MEZMERIO T 10— DNA OFif & kA
EL MBS D0, WARESE TOFBMAHNPREV. FLEROFEDHEIZIH
T, FEWZIANA TV FA R DBHED ) A7 6D, Tl LIEL 1L, Fy v
7 U —EXIKENECE) 2 W5, RN - BAEIEICEN D8 LU SNP i & 2T A0S %
FEHL, SHICINEFEBTL2OOBEMEL LT IR oD TEWrBtREL b
D HIE B — K DNA(ssDNA)DHi#7 CE mBfEZ2E R Lz, AEHETIE, ZhzHnT
[Fl =M1 D —HEA LS ssDNA DOREF Y = O—FHATHHIIN A, Tz R
LT 2H LN~ AFZ =5 b SNPBHI S AT L DRGNS T2 DREEHRERIC OV T
WET 5.

[55B7] ssDNA : 4 ¥k ssDNA(5’-tttt : poly t, 5’-ggtt : GT, 5’-aatt : AT, 5’-cctt : CT), 12
H ssSDNA(K-ras i 1x 17 J1' (5 -gcaggtcaagag) &, D —H L2 AR X172 12 D ssDNA), 68
Y% ssDNA(N-ras i81s 171 (5’-gactgagtacaaactggtggtegttggagecaggtegtgttgggaaaagegeactgacaatec
agctaa) &, Z D gt BRR(Cys) KN g—e ZHEAR(Arg), (W T L KFE57)).  ssDNA JRE :
1.6 uM. CE & - i@y V h¥x v 7Y — ; L=31cm, 1 =225cm, i.d.=50 & 15um, FfI
IHEIE 5 -10/-15 kV, FUEHEA ; L, BB ; 260 nm. PKENFRETAR © U o BRHEHE E
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#%2(0.02~1 M, pH 2~6).

[#ER - BL] —&a9IC, S8HK ssDNA BHIEMAR D CE B, Z ORISR > THE
RIKEBENE N L2, RO THEE LY. AUkt U, Fox (320 oD R - e
N2 BT D Z LIZHEB Lz, IS Tb 7 e b Ak L t OB THERE & A7z poly t 1Z5%)
9% GT, AT, CT OEXIEXKIKEEENE %, JKEMEETAIR O pH 22k S CHIE L. GT,

AT, CT OAIKRIEXRIKEEENE X pH O/ & & HITHEM U7, BEMESM: FTo4% DNA %
MRk D IR R R OWRfREE R D Z R 2 K L, &~ OEKIKEBEIE ORI O B4 73 5
IRD T ENYIo T A HIX T IUTE S W TH IR O FREER D 22 B 2R 4% ssDNA O
CE B AT LB R L, 61T, REZKEREBKET 4 77447 - L TEATLHZ
& TEDOHEREZ TREERICI 35 Z LITpP Lc. 72, ZHEHWT, pH3, JRFE8M
DIKENGAE T, Keras &5 W J(5°-geaggtcaagag) & & O IELELY|F OX 4 FEED 1 DD a, c,
g, tIZOWTHARER R TOEF L —  TEHLLT2 12(4 X 3)FED ssDNA DIREHE 2, &~
ML L7213 0 —27 & L C—FMASEET D Z LI L= (Flg.1). > TAREIXR M
TETCDOERENRE — NI TE D LM photz. & AT, EBED SNP A IZHB W T,

iRz R Y AT —BHEKS(PCRLEL L= b ONRGE & 72 B 72, Rika RN AT 2
I3 7 < L b 60 HEELFEE D DNA O BEZ T 20BN HH. 22T, LW EHED

ssSDNA(68mer)lZ DT, CE BRI ORI EITo7-. ZO/EE, pH2, JRFE M OFMF
C N-ras B= Wi i (Wild) &, & O—Hi 28 BAR(Cys SN Arg) & 52 NFH AT HES 5 2 L ITAk
L7z, 512, EBRICPCREHE L THE- Wild & Cys 25 7 2R L7250 2 8L L,

Z DA IRET LTz & 2 A, Wild-Cys [F D53 BN 2R S 41, SNP DA HH 23 FTHE T d> - 72 (Fig.2).
—75, Wild & Cys B8R I35 SR o 7228, ZHUIMMEHEEIT amsc ZRTH OV AR
A% D pKa DZEDN/NS W2 DIZRHE TIE Z OO RSB KB S N Tz2d B2 5.

20 E 3 ICARIET & D 4B LR . B
/\O& — V&iﬁ?{#é ﬁ‘i’ %O)/\O& — D a—t 5’°-gcaggtcaagag g tog

FRAH SR I3 B T RE 2L A B ot & 72
4. &561Z, PCRAFRIC L v L Fa%HEH
MWAERKRT 57, PCRAFEAZIT - 7= FEi
Bhcix, #—7 > NMHEILH DO I3
AR DNy B rTRE 7R 28 S
N = k2D o T, RIRITEDE
B2 TOERE K — 2 D SNP fHIR

ARETH S. CE MBI L > THRONTZE o K rigson i * ’
=95 Y- 2 o S R
ﬂ(ik%b IR\ T , & JINF =TT b4 I s Fig.1 Electropherogram for the mixture of K-ras gene fragment and its

M > = S N 12 kinds of single base mutants including all patterns of substitution.
Tiifiﬂ’& ; 7;— ?l:z;bgjl-@z;zéz%;é%iﬁe Electrophoreticg buffer :20 mM phosphati conriaining urea 8M (pH 3).
AR)D B — 7 BBLEL S I (Fig. 2) 4
WD EWNI X, Rk HnoHER complementary strand
DHEIZE— 27 DKL D B (i and €y
WTITON D20, JREAIZERHEE D F]
REMEDMB D TRV, & BHIZ, HHpdHH
—7 MCR—RMETEAHERD 20,
BRIIZAR D TERE D Rn. BLEnD,
K AT DIAEHNE - BEVEICER D 52
FARY72 SNP S 2T H LWz 5. 2 N e My N M

migration time/min

Fig. 2 Electropherogram of the mixture of PCR products of 68 mer
DNA (Wild and Cys).
Electrophoretic buffer : 1 M phosphate containing urea 8 M.
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Simultaneous analysis of synthetic food dyes by Capillary Electrophoresis
Asuka ITO", Satoshi IWATSUKI?, Shin-ichi WAKIDA?, Kenji CHAYAMA®
Department of Chemistry, Faculty of Science and Engineering, Konan University', National Institute
of Advanced Industrial Science and Technology (AIST) 2

Abstr act

Twelve synthetic food dyes that are permitted to use in Japan, may have a bad influence on human
health. Capillary electrophoresisis a rapid method with high resolution. In this study, we have
devel oped the method for the determination of the synthetic food dyes. The mixture of 11.7 mM borate,
20 mM sodium hydroxide (pH 9.75) and 60 mM sodium dodecyle sulfate (SDS) were used for the
buffer solution. This method was effective for improving the separation and shorten the migration time.
With the addition of y-cyclodextrin, the migration times of New Coccine and Indigo Carmine became
to be long, caused the efficient separation. Further, we selected of four surfactants instead of SDS. The
highest resolution was obtained with the use of lithium dodecy! sulfate.

(=]

T, BROZEEDHEREEE 2D A2 DBLREE->TETWND, BMmIZEEN
HAEBEHIIIRIRE ORI E AREERIRH Y | RIECEHIRAROR 2 L7-6aFE Th
5, — T, AREGAENIZ — L BFELE L EDb, ARG EH LIER LIS W E W E
NI-R A F o E . AW 2B LR ARIC L > TR SN TV A 720, il FEE
BUZ L0 R MERT L — M EARICEREZ KT Z &ML TND,

BFEIT KIS, 7u~ N7 T 7B > THIT SN, ZOHETIZRERSHR 04y
BERENTEL | BB E L CEEBEDAIAENE 72 EORMBESEN D D, & Z TR CTITER
M., Ak K22 P CTESERETH Y., 74 NEA A — KT LA XL D ER A B
X ¥ 7 U —ERUKENE (CE) Z VT, BMTFICE TN D GRS QR OB 727y Bl i &
1T-7,

[5e5x]

CE % 21X R 1-+18 CAPI-3200Q #ff L7z, ¥+ &7 U —IZiZNE 50 um, &K 62
cm (%0 50cm) NERMEED 7 22— X Ry U hx vy E 7 U —% iz, DBt — KOt
OB, 15mM DU 7EE R U oAk 20mM KL b U o A& VT pH 11 IZFFE LIk
ke LCHER L, $72, IerEfEs e~ N/ 77 40— (MEKC) 0Bt — RE L7
& XTI L2 kBRI 40 MM RT3 OLEREE T R Y o A (SDS) #iINL7c b 0 ZHW
THEZEIT > T, BEHERELE LTI, BATHEHADFTFAI SN TV D 12O AHEZE HVKENA
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HRCHR LIE L=, TSR3 741 25 mm, 300 70 T o 7 UiE A Z 470, vk BN 4 30
gy, TEIRFEEEE 25°C, FUNEE 20kV, M E 220 nm & L CHRIE #1772 - 72,

MR OBRETORRIZIX, L7 mM AR YRS U oA, 83mM U Uiz —kFEF R Y T A,
20 mM KEg{bT b U o A% VT pH & f%E LIkENAIK & LT, TEIEANEE 37°C, FUNEE
2BkV & LTHIEEIT-> T2, Fo, AERIEOMFHIIL, EARDED a-, B-, y-> 7 BT F A
NV > (CD) ZZFNZENHWTHIEZITV, FmiEHER OMET ORI T A% a— g
UL N-RTH I ANYvay gl b oA a—Afgl F) vA T UVERRE Y
F L, SDS & EIZEH pH FiFEL OVKENARR 2 T 50 mM IZA R LIIIE 21T - 72,

[FER - B

FPF. v T Y =V = EKUKE) (CZE) £— K CHEYERE ORE E1T - -5 R, BEhE
WOEE L7-—7 2 &3, New Coccine DB AN 25 73 LA B2 0 BRI S K
ML BEE— RE MEKCIZZZ CTHIEEITo T2, T OREHE., T X TORELOBEIRH
20 7 LA & 72 0 BENE OGO v — 7 I B — 7 R S B O R Bz b o7 o 7,

BAEYEEL OO A I E LAl B, R 7 FRIZH\VTid 500 nm, 520 nm A3, i 2 T
1% 450 nm, ke 1R & 2 FE IS 30T 600 nm AT IS RO R I B 035 H i T-, = Ok 5
EENENOREEE & LAZOREICHW,

PKEDAIE pH OFRFHCIE, pH 7.5~ pH 10 £ T L & THIEZ{T o 7oA F pH 9.75 O & X
(R R B A < L I b B E O B — 7 D35 BT T OTKENAIR pH 9.75 % it
pH & L7z, pH 9.75 OUKENAERL 2 H\V T SDSIRE % 10 mM ~ 100 mM £ T2 b S & CTRgt L
7oAES, 60mM & 100 MM @ & X (2B B RS R M D v, SDSIZITRIERFIZ ¥ ¢ &
TV —ENEBUET D ENHDHZ L5 100 MM Z i L L=, SDSIEEOMRFTH
2 H % & 500 nm, 520 nm {2350 T Amaranth, New Coccine, Acid Red o 3 f & f& Hi £ 600 nm
|23\ T Fast Green FCF & Indigo Carmine ® 2 FE O BB O EHE N D - 72720 S 5 ([Zal R
IO KRR 21T - 72, 100 MM SDS % ¥ L 7= Pk ENAHRIZ 20 MM -, B-, y-CD % & 1LE
MUREZITH TSR, POEAROCD THHXF ¥ 7 U —ENRN>F W HIENH KD - 7,
ZAUTKEAEE DOIRENESLS RV X v TV —FOO2F W DRREIZR-T2b D EFZ X BN 5,
= 2T, BB OBV 60 mM I SDS i

EETT, 22~ CD #iRMLAEEIT> T2, ‘ _
ZORE. By 1-CD HINEITHRIEE 450 nm . ﬂ%
\Z38 T Sunset Yellow FCF D' — 27 733 ¢ — Phiosine
7272 | o-, y-CD TidkiHi# & 500 nm, 520, ™= e Coeie
nm (23T H New Coccine DR ENIREE] 231 < Allura Red AC
720 3 BEN RIEE Td o 7=, B-CD Tik Amaranth, o . FExythrosie
New Coccine DR ENRFH 733 < 72 ¥ Acid Red D oy, Amaranth |
BERFIRECTd o 72, 600 nm Tl3y-CD 23 & -
SYBEMEDS mDRE R G BTz, _—

RETEEA OBFHC I T, 22— Vi) by "o Seaogand seamie de
17 AO)%L7 7 — F‘foﬁ v 753‘*%5_4, X 7}”11711’_0 ﬂﬂ,@ Expenmentd ct.)ndmon . buffer; mixture of 117 mM borate, 20 mM

5 . sodium hydroxide (pH 11) and 20 mM lithium dodecyl sulfae,

ﬁ" ﬁ/ﬁ‘l‘iﬁ” Ty — 7 foc v—7 753%‘ 5 R voltage=25 kV, capillary temperature=25C, detection wavelength=520
T YNGR Y F U LB S SHENEOER m
DfF BT,

(23 3]
1. Sumiko Suzuki et al., J.Chromatogr. A, 680 (1994), 541-547
2. Sadd Razee et al., J.Chromatogr. A, (1995) 179-188
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Development of screening device for capillary isoelectric focusing using
reagent release capillary(RRC)
Masaki KATAOKA, Hiroki YOKOYAMA, Toshio YAO, Hideaki HISAMOTO

Osaka Prefecture University Graduate School of Engineering
Material Science and Engineering

Abstract

We report new procedure of CIEF based on the capillary modified with commercial protein
labeling reagent and carrier ampholyte(CA). Introducing sample solution into this capillary by
capillary force allowed spontaneous mixing with carrier ampholyte, sample proteins and
labeling reagent to form fluorescently labeled protein in the sample solution containing CA.
Therefore, simple addition of acidic and basic media at both sides of capillary and voltage
application allows us convenient CIEF. Here, two RRCs immobilizing different CAs were
prepared. Protein sample solution was introduced into these RRCs and parallel CIEF was
performed to evaluate the possibility of applying RRC array for CIEF condition screening.

[# =1

FrE 7V —%FE N EKVKEN(CIEF)IZHBWT, ﬁ'rﬂ?UTT‘/7z"74’1\(CA)-%bﬂﬁﬂ@%ﬁiﬁ'?&%
BEORECITLERR R THD, LNLINEITHIZDICIE, ZRHOMAGLEEREG LT
OB A £ FE %#é%gkﬁﬁﬁﬁ%%%#kwoF’ﬁ%ﬁﬁrﬁ%éo FroH R E2ITO% A
FRBL O N T NS E TH D, — U IEETIL IR EH TL2RIATF LY
734 (PDMS) it & DI BEIEICH TR E D ST ANy T —Z A G DTy
T _RA A, FXET)—-T R TIR ~A2aF 7 (CAs-CHIP) Y OB FEE1T> TN D, ZD
Fo 7T, FXETV—IZhoN Lo 2 L FEMiE L, WA LT 5T 2 2254 T
DIRIF o3 A 3 TE D, HlJlE] FXETU—NIZ CA-USIAIZEA WL & SH, BN IR A E
A EJERINO A THE{EIZ CIEF 217920 Hk5F v 7)) — (@ E ¥ v 7V —, RRC)
B L 2, 4 ElE RRC & W CIEF O R R 2475728, B pl #PHO CIEF %
T2 [F I ICH S CEDT ASAAEERIL, eh~E/ 0 AFSC 2B LT U r—y gy
AT RE R E T D,

[525x]
A XY E TV —D/ERL: NEE 50um A DO AR Y BT ) —WNIZRY D AF LT 7V T IR
(PDMA)Z d: F A EM L, 20X YT —WNICHIE AT HE pl #iHORLRD
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CA(BioLyte3/10., 7/9). ¥ %l (Tween20, Glycerol), ™K O 7= A X< # 6T AL IR
(Quant-iT)DIR AR IR A B AL T, 3h iz S, NEEICH B ESE T,

RRC # M\ /= CIEF Lilii @ CIEF O : Biolyte3/10, BioLyte7/9 ZZ L LE E L=
4cm £ ® RRC %ﬂ%u\tb«%ﬁ nE AFSC KIERZEME J1 THye 7 — | L%J\Lto
v BTV — [ i | R ME AR R (HaPO,) . 1 JEME AR E (NaOH) & B2 fik X W72 . 2kV D&
ZHUmL E\j‘nﬁi@\«%ﬁﬁ{%m&%w_o F7o. B2 TOREEERE PDMA Efit 70 —I2iE
AL, #H D CIEF 21T o126 L L7z,

RRC %\ /= CIEF £/ 1858 : BiolLyte3/10, BioLyte7/9 % [ & L 7= 4cm £ O i H ¥+
EIU—% 2 RKIGHNTELE L., Eh~FEZ 1t AFSC KIRIKZFHME 1 TR 7)—HNIZIAE
BRI A LTz, Z0% ., WAL= v BT — il il B MR 2 it S, [AERIC 2kV OEE %
FANL | e BEM BT 0 {5 2 B L7,

[FE R LB
RRC i:cli%f) CIEF Lifi % 0> CIEF Ok : BioLyte3/10 % [H 4 L7~ RRC Tld B Ml 75 0 i
B 19mm (2 1 SO MEMEY — 2 23 HeiR S AU, BioLyte7/9 % [ 2 L7z RRC Tl b5 i 00 i i

8mm {1312 5 M ORMEE — 7 D3GR STz, £72il % O CIEF THIZE R U Z B D3RI,
l:]\/\{—ﬁhl: > AFSC I3 pl=7 712 4 SO BMEERNIFEL DI ERNMBNTEY, /25
SO BYEARDIFAET DLV ELH D P, BioLyted/10 Tid pH3-10, BiolLyte7/9 Tik pH7-9
D pH AR F v TV — RS HF MRS ILHT-9 BioLyte3/10 T b5l 25 o i B
22mm {3112, BioLyte7/9 TILEGA 5D BEEE Omm 112 4 72\ 5 DD — IR H DT
ERHIFES D, RS R OBKENE O IE pH ABRLOJEHE VB RIRBROKENE ZDN
%, BioLyte3/10 TIXE—7 M LA LMEGR TEXed oo, ZIUTHALF vy BTV —EH 700
pH A B DERL D R RZ N2 pl D220 0.1 FRFE D BAMEKRIZ D BE CE Aozl &
E2HN5,

RRCZ H V= CIEFZ 5% : BioLyte3/10% [ & L 72 RRC T 5 i ] 2> 5 @ R B 15mmiZ 1
ROPEMGE — 7 DHEFR S 41, BioLyte7/9% [ & L 7- RRC T [5 i 2> 6 @ #R B 8mm s 3T 125 45
DR — I DRI N, ZHXENEFNIR DX YT —TCCIEFZ T T2 R EIZIEF T
ETHY, LEIOCIEFFER TR Hpl#i I T o0 BESRME A —=0 TN TELZER D)

277,

[ k]

1. H. Hisamoto, et al Anal. Chem. 2004, 76, 3222-3228

2. s, #28EF vy 7 — BRIk EI AT LB 4, p39(2008)
3. J. Qu, et al Anal. Chem. 2008, 80, 7401-7407

4. K. Shimura, et al Anal. Chem, 2008, 80, 3818-3843
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Separation of angiotensins in non-aqueous capillary electrophoresis
Akitsugu NOJI, Shinya KITAGAWA*, Hajime OHTANI
Department of Materials Science and Engineering, Graduate School of Engineering,
Nagoya Institute of Technology

Abstract

Separation of angiotensins (I to V) in nonaqueous acetonitrile (ACN) capillary electrophoresis was
investigated. Four angiotensins were not separated at all, i.e., a single peak was detected, when ACN
containing 0.5% TFA alone was used as the medium. On the other hand, the addition of perchloric acid
and perchlorate to the ACN was effective to improve the separation, which would be produced by the
difference in the magnitude of some interaction between perchloric anion and analytes. The
on-capillary concentration method for angiotensins was also successfully performed utilizing the
significant difference in conductivity between sample solvent (0.5% TFA in ACN) and migration
medium (50 mM tetraethylammonium perchlorate).

(=1

FERRIEIR A VKBNER L T 5% v ©° 7 U —FBXUKEN(CE) TlX, KFEFECA 4 T
R ED, WEDOKFR TOBELIKEINETIEIFA LI WHAERZ8ROICRAT 2 2 &80
BETHD, FxlINETIC, 7 b= MV LEKEIEA L T 5IEKFE CE IZBWT, WkE
IR ~DIBE R L ONREERREORINC LY . 7 BT F ROASEENER SN D
ZEERELTCVD[L2, ARFZETIE, T b= b UVEKEBIEAR L L THWDIEKRER
KENCOT AT v OHEIZIBW T, IR 2 BRI OFEIC X 5 /o s Eh o
WIZOWTHRE 21T o7z, F72, BERMBIERMCEL Y 7' b= b U VAR O BRIEE )N
REL ERTZZEE2FIHLT, EARRICBIT DA ¥ T U —BHEEICONTHRFZ
117,

[55r]

CE #&{& (X CAPI-3100 (KR&E&ET) MWz, ZBEEHF Yy 7V —I3IRLBED T 2 —X K
YUAXYET U — (N0 um, A%hE 36cm, 2K 48cm, GL 1 =2 &) &=, ¥k
AR (T h=HRU ) ICRNT 5L LT, U 7V o EERR(TFA). B EFR(PA).
e LT H#RRT b7 = F L7 =7 A(TEAP), #HHERT h U 7 A (NaP)Z 7=,
FERSME & LTI, FUINFEIE 10KV, MR 210 nm, R 25°C, % Z=EAYE (25 mm) %
i, BEHATRIZ, 7o P4 T v I~V &2 05% TFA 7% b= b U JLIRIKIZ IR L
L7z,
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[R5 R] . . . . .
FARBFYET U —BEBRIKENZ LD o 1-4 -
TUUHT o DS HER Fig. 112 i A

R LT, BEHROMEY . 0.5% TFA & I A

L7207 % =k U LKENARK 234
(Fig.1-A)TlE, 7 oF T v I~V
TR HBEES T, S5 50 mM O
TEAP 2R+ TTrovtsr v
VO NR—RAT A RS LT
(Fig.1-B), TEAP O {41 12, 0.5% PA, - 1254
50 mM NaP % Il 2 7= vk ENEIR F N 7= 55 - D AJM
AT, Figl-C,DICRTEoiC, 7
VEAT U OGNS b, T
bbb, WEFRBA A T T
YU E OMAEAEMIC LD SrBESE

TLTWALEZENA, 74  Fig. 1 Separations of angiotensins in 0.5% TFA acetonitrile
solution without additive (A), with 50 mM TEAP (B), with

vy e (B—=22,3) OIHES g5y pA (C), and 50 mM NaP (D). Peaks 1 to 4 are
DWT Fig. 1 ZILIZHETT 5 & angiotensin 1V to |, respectively.

TEAP Z N2 72BR21E, _— T A 5y
BENTE SN TUWD, PA, NaP OBAIZE —7 OB MBS, £/, 2FHicey—
JHENRBL SN DIKBEIRE H E 72> T D, 6D b, IKEMEARTIFET D051
RS T TFT UV OB B E 52 TN ERDND, LILERRL, £D
IOV TIXE R D MFPLETH D,

Fig. L IZR L2 B TIZ 10 kV OFEEFIINAZLIT > T\ D, 20 & i o EiifEiL, miEsR
AW L7= B, C, D 1% 23~25 pA Th o727, TFA DA ZEM LTZ A TIZEREOHE
MARFHETH -7 (0 pA 287, T2DLL, BEERBORIMNC LY | kEEHADOEXUR
HMENRKES EFLTWAZERHALNTHL, 2O LD, WEHRROBEEIZIX, 0.5%
TFA 7% b=k U VISR Z v, REEARIZIE, 50 MM TEAP 7% b= k U JLIEIE 2 VW C,
TUIFT UV DAL X TR T,

05 UM 7o VAT Uy I~V BEEFEIC T BMEALZE Z A, Hi/ e — 7 28
W42z ENTERPoTz, —J, 500 P OREHEAAT R 217728 2 A, 4 ROH
WE— 2 BBHZENTEZ, 5uM TP F T v I~V 2 30 BEALTELRZ Y
— 7 LR LTE A FOE—7 B IITTRTH 1AFAFERTH Y IZITEER SR
DORKENENTF LN, ThbbL, FKEFY VTV —EBXIKEN L 57 F FoBEc
Th, A XU EEHEHTAZENARETHDL Z ERH LN T,

absorbance
=
N

time/min

[Z&3CiK]
L )IREAT, =L, UIEM, R %, BADHTM L 2% 55 FamH = 5 4%, p. 149.
2. TS, AU)IER, KRB B BB 28y BT U —ERiKE Y AR Y Y AZESE, pp.35-36.
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Analysis of the cultivation media of Halomonas sp. KM-1
producing bioplastic utilizing waste glycerol
by capillary electrophoresis

Sahori TAKEDA, Ai KUROIWA and Yoshikazu KAWATA
National Institute of Advanced Industrial Science and Technology (Al ST)
Bio-based Polymers Collaborative Research Team, Al ST Kansai Collaboration Center

Abstract

Bio-diesd is favored as carbon neutral fuel, but its by-product waste glycerol utilization is
becoming a critical problem. We obtained a bacterium; Halomonas sp. KM-1, that can use waste glycerol
as a single carbon source and convert it to bioplastic; polyhydroxyalcanoate (PHA). The pH of cultivation
media decreased with the elapse of time. This result suggests that some organic acids were produced in the
cultivation media. For a simple analysis of the ionic components in cultivation media, analytical conditions
of capillary electrophoresis were examined. We investigated three types of migration buffers to analyze
presumable organic acids. The migration buffer with higher pH gave the better shaped and more
quantitative peaks of the organic acids. The simultaneous analysis of the organic acids and glycerol was
possible within 30 min. Complicated pre-treatment of cultivation media samples including waste glycerol

Wwas not necessary.

Keywords: Bio-diesel fuel; Bioplastic; Cultivation media; Glycerin; Organic acid

=5

il

1 f#

Fifoe IRt DA ETRITRD 5 A FTREIREL S LT, IR E2 e L 351 47
4 —E/VERE (BDF) OAEREELEEDED NS> DH 5D, LirL, BDF OAFE T CTIERlEY &
UCHEERE - & pH OBFEZ Ven—An 1 EREAT, TOADFIHNREEE 2> TS, —
H. TITAF v T EFEIZBOTHHAFREREIARD S, MAEH R EICLVEEINDS R b
Faxo 7/ z—F (PHA) 2MERH SN TWD,

ZZTCHEZ UV trn—LORiERZ B L. —ROBEMOLEFTNE LW ERIRE (K 02M),
B pH (9~10) DERECTEBRTT HHEERE ATV —=2 7 LR, wRERH7=0 80 % LI Lo
PHA % %4 % ik Halomonas sp. KM-1 ¥k & O L 7= Y, Z OEROBREMRE 07, 5
TIRP RS ORI ONTHR ¥ T U —FEXWKE) (CE) I2X 0 &7 -o72,

2. FEBR
CE EEE|IZITREE 7# CAPI-3300 # v o, ¥ 7 U —3N&E50um, &K 62cm, A%
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50 cm OWHEARLIL T 2 — X R Y & & o, URENWAIRITEEE 8T OS5 F] 2 FE & av
F o —FEAT A L R O 3T A MG Lz 0, SBHITEEE TV CGEARER 1.7nl) ., H
INFEEIE 20KV GUEREASG A R2AR) . JIER K 230 nm CRIEEREM H 21T > 7,

Halomonas sp. KM-1 #kDR5# 1%, 7" U HEE L7250 02 ml & 551 20 ml & 100 ml 5D =4~
FAAZAN, VU ateE LT 35 CTIRESERNDITo 72, 12 FEE% & 0 RIS R iR &
[ L Calkl & L7z, B5fiakid, NaHCO; 1.68 g. K:HPO, 50 mg, NaNOs 250 mg, K,SO, 100 mg,
NaCl 100 mg, MgSO,:7H,0 20 mg, CaCl,+2H,0 4 mg, FeSO,:7H,O 1 mg. Na EDTA 8 mg, A5+
Co Ak (HsBO; 286 mg. MnSO,7H,0 250 mg, ZnSO,:7H,0 22.2 mg, CuSO,-5H,0 7.9 mg,
NaM0Oy- 2H,0 2.1 mg. Co(NOs),-6H,0 4.398 mg % ZZ 47K 100 ml ([ZIEME L 7= H D) 0.1ml, ZHic
BE7 V)t u— VEDRFIRZE Wl z, REKICERLEREE2 100m & Lz,

3. MR & B

BRI D pH IZRFTUC X - TIEFF R OfRE & IR T T 2R A DN 7720, A4 K
DORREMENHELZ S, o, G Fy NTHLBPIRH SN GER b oTo, £ 2T, £THEEE
ZHIERT G &+ DUKENAK 2 FE5E (20mM B Y PP LR U (PDC) +05mM kR L& F L
FUAFALTE=T 2L (CTAH) pH570?, X TX5mM PDC+05mM BfbtF L b U AFALT
VE= A pH5.60Y) &V, 5% Y u— LEIRICHLEE A 1o/l VRN L 7= BB O 40T 21T
Sf, ZTOR, OV —27 3R INZN, Lo —27 LER-720 e T ua— Rk
o7, ZOBRO—RE L THEO pH BNKETEKRE YD bEmWZ Ll S nzo T, 7I /&
P BB A A —F NI T HIKkENEE (20 MM PDC+0.5 mM CTAH, pH 12.1 %) %
Wb ZA, Yy —TRht—IBEonNEREbEGES N, ZTORNTHE S Y e — L EERIK
DM AT 1256, ABEAOFHES R S, 2 bl 5 oRETHERRETh -7, EHIC
KB Z RS L& 2A, BRI S5 L0 &4 LIEEWERE (8 15 0tH) 128 B — 7 23k
Sz, ZOVE—7IRERGE NS D 2 b 2. ZOEMELN GC-FID TOWE
FERLIFEFE-H L2677V ta— BN, 16> T .CEIZBWTIIHREDSRMN T T,
BHEZRATER 21T D Z & 72 7V B u— )L L GHEBED — K W r[RETH > 7=,

AT
ABFFEIL, BREEE K 21 A PETRERIUAL 2 T RHEE R A FE Ee Bl K2161 (2 LV FEhE L. BE
Ut m— /WA B IR EH L a L 0 572 & F Lie, BIRE RIS W - LE T,

2530k

1) Y. Kawataand S. Aiba, Biosci. Biotechnol. Biochem., in press.
2) T. Sogaand G. A. Ross, J. Chromatogr. A, 767, 223-230 (1997).
3) AHEITN, BfiTsE. 41, 261-268 (2000).

4) T. Sogaand G. A. Ross, J. Chromatogr. A, 837, 231-239 (1999).
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Separ ation of nanofibers using CE
Masaru KATO
Center for NanoBio Integration,
Graduate School of Pharmaceutical Sciences, The University of Tokyo

Abstract

The field of nanotechnology currently is expanding dramatically in many research
fields, and many different types of nanoscale compounds have been devel oped recently. These
nanomaterials receive much attention, because of their excellent functions, as well as their
risk to the environment and health, because it is believed that even a single nanostructure can
cause the strong effects. For example, single quantum dots are now used as probes for single
biomolecules, and single nanowires are used for integrated electrically driven photonic
devices. Therefore, the demand for an efficient and accurate method for singlecompound
analysis of these nanomaterials is increasing..

[#5]

BrotERICEY, REXOWMK NG T ) 77ANX—TbDOI—FKR T /)T a2—
7 (CNT), 7Y NA~—REEOMNICEBECHEET ST I av KR (AB)
(Fig. D7 &, T/ A— MY A XDWiEH & T /) ~~A 78 A= YA XOEISEH
THEME (LT, T/ 77 A4NN=C507) OWESEENH LI TE TS,
INHOMFRREELRE L L THETEMET 2720IC0E,. 26 OMEEST L,
MEERIETALERNH L, L LEGFEOHFETIEH, 2T 7 7 A4 N —%R1
BT 52 LIXTE RV, TITARWETIEH, 7/ 77 A N—FHOREHERD
BERSBUE OB Z B LU FTORF 21T 72,

Fig. 1 APOEA OHAX
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[525%]

* ¥ v 7Y —EFE%XkENL, P/ACE System MDQ (Beckman Coulter, Inc., Fullerton,
CA)% . SPM |21 NanoWizard (JPK Instrument, Berlin, Germany) % fi\ 7=, CE T
OB L 7=y & IEREIZ Ay BT B 7212, DiNa MaP (KYA-Technologies Corporation,
RO, E#EAMEARAZ A4 F7 72 (Fig. 2, MRMEFTE, KK 2H0,

ABEGKROHITIE, L—VREs ISR EZ AT 5F vy 7 ) —ERKEN I E A
FU WK ENE I 10uM F4 7 7 £ 2 T(ThT) % & f# L 7= 200mM 7'V > 4% ik (pH
9.5) Wiz, ThT %, B¥— MEEZATOIEAGRICH ST DL A7 PBEAL
THD, BEAKROBRROLZBEBICEN THo 7 L

Fig.2a) 7L —FDEE, (b) ¥ 7V —DO7 7 by hEpRTL— DK
E@F ¥ 7V =77 by FO&K

[ 2R e OV 22

M 2 ICRTRAIA R TRESMI AT L &AM THZ LT, CE THBELEK
100nL O 5y & @8 I IEMEIZ 0BT 5 2 E N AREIC 2o 72 2, H L& %
SPM THIZLI-FERE, 7IaA FEAKEBSZONDKEINK 6nm OFHERYE N
BEShT, FERERDEORIBETHI 7o b7 4 7V L EEZLNDERKROY
ERnRp ol mhmTHEI N, UEofEREY, CE-LIF & L <% CS-SPM # W
HZET, ABEAKRZREICOITEDZ LR nh o,

(3]

ARHFFEIL, HARARKFZRFRBEE TR - BERMER aFF B, THRFER A
R B, BLENZERT R FR T — L) —F —LOLFANETH D, FoHi~™
TV — « FEIELANKE G PIFEEAE O PESEBARMT SIS CETFMES 7 > b)) KUY
FHEERR e B & OFF FHIE (B) OBIERIZ & VAT -7z,

[Scik]
1. Anal. Chem. 2007, 79, 4887-4891. 2. Anal. Chem. 2009, 81, 7336-7341.
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Utilization of capillary electrophoresissmass spectrometry for forensic
analysis — Improvement of rapidity and reproducibility using chemically
modified capillaries —

Yoshiaki IWAMURO™®, Reiko 110-ISHIMARU?, Satoshi CHINAKA®, Nariaki TAKAYAMA®, Shuji
KODAMA?, Kazuich HAYAKAWA?®

Forensic Science Laboratory, Ishikawa Prefectural Police Headquarters', Toyama Ingtitute of Health?,
Institute of Medical, Pharmaceutical and Health Science, Kanazawa University3

Abstr act

Capillary electrophoresis/mass spectrometry (CE/MS) using chemically modified capillary has been
developed as an effective analytical method for abused drugs and herbicides. Control of
electroosmotic flow (EOF) is essentiadl to determine total analysis times, resolutions and
reproducibilities of migration times. Four types of chemically modified capillaries, which have
sulfonate, carboxyl, diol or amino groups, were studied for control of EOF.

[#5] FrvE7V—FBXKENECEL, REHEOD SSCHFEMR ED SN HEHERT
HEEEZOLNTNDED, HERMIICESR S S EHEHSNIGELH D, HKEYOERLIH
WCHW SN D HEE, EEM: &REENREITH 5, CEICB W TERIREI(EOR)IX, ¥k
B O FFELME, SrBERE, oATIC BT AR T A EE R ELE TH S, EOFIE, KEHK
\ZFE 2 ORMFIZNZ D Z ETCaryha— L35 ENAETH LN, v T Y —ERIK
&G EHT(CEIMS) T, IKENEDMERMED L OIZIRE S D, FH DX, NEEICH~ OF
BEJLAW AT D Z &L CEOFZ 2> b —/b 15 2 ENRERMEREMFT v 7 Y —IZiEA L,
Bz AL AT HALREMF v 7 ) —DFERAMICHO W THRE 2D TE =1, 4,

BALRERF ¥ €T U — 2B DIKkEhEpH & EOF®E DR ZRd7-, £ LT, Hbrstglk
B OHEIZ AT T, EOFFFEN R (L EMiF v BT U — 28R Uik 217> 72,

[3£Br1, (iiﬁ(ﬁipH L EOF D B4%] CEZE Agilent CE o et N\
system G1600,  CEZ&ff ¥ ¥ £'F U —: GL Sciences 1L o © -
fifi% ¥ ¥°7 U —FunCap-CE Type S [A/L7s > Hk], Type C [H
JLARF IOV, Type A [48k 7 X /7 £], Type D [V A4 — VA,
T7a—AXRY ¥y BT U —FE (untreated) W34 EH 50
um i.d. x 645 cm PkEhE: 200 MM XL TV E=T
FIONFEE: +30kV R 25°C

Rl F]mE7rT=7%RAL, KENEOpHEZ(L
S/ L TDOEOFK UVERME %L, dimethylsulfoxider ~— 7
— & L CTHIE L7=(Fig. 1), Type STI3MEpHIkA> & & s (O EOF
DFHIL, pHALL ETIZIE—E L o7z, TypeC, Type DT <4 | [wea 1 -60
IXENEN, untreated L V) b & K OMEGH7ZREOF NS H L7z,
£7-, TypeAlZpH 4LL F CEOFEE L, @i DEOF)ME 5
AT o ARUKENRAR RS T, YT CERMEEM L 72, Type 8 : : : -120

N 5 N Nk = I\ 3 N7 2 4 6 8 pH
ST &i’ ~ }\ U 7 7 A U /a;ﬁéj*ﬁ)d‘%h H bﬂ‘f(ﬂ(@]{ﬁz@ Fig.1 Effect of pH onthe EOF and

4 120

Untreated

EOF (x10*“cm?/Vs) —e—
Current (WA) o
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A A UREE BT THAS, BRSO AKpHIZE E 5 252 WA TH, miEOEOF
NELND EWIFERND D,

[5282, Type S% U VERA VAR OB T 5 5 L RO F 14547]

CE/MSZ: & Beckman Coulter PPACE MDQ CE system — ol iz
Bruker Daltonics micrOTOF |1, Agilent Technologies CEEMS/MS M 0008
system 6410,  CEZff: Vkdhife (7% F/1): 500 mM *fit — M
10mM hUZF LT 2 (pH21) WKEHR(FZ L) IM X — M

g —20mM —F L7 I (pH 2.2) —6 mM heptakis-(2,3-
diacethyl-6-sulfato)-p-cyclodextrin - FINIZEE: +30 kV !
30°C, MSHEM A AU AKIKESI+ v — Rk 10 MM EEfR T
VEZW A - AKX =)L (L1, 4 uLimin) 7 T A F—:  somnguaoice ﬂ

0.4 bar  (JKEYFLIAMIO bar)  HEHEEEL methamphetamine

(MA), amphetamine (AP), p-hydroxyMA (pOHMA), pOHMA ° ® - * *

Migration time

sulfate, pPOHMA glucuronide Fig. 2 Chira analysis data of a spiked
[#552]  Type STIEEEDEOFR B D = L, Aypp  Uine(eachl0ugml)
i, 7% 70 TR6SY, 7L TR (Fig 2 & 720, HEskk(untreated) K45 12 BHE
T& T, AR TR OPKBNRE ] O R BLME(RSD%, n=5)iE, 7 /1 T0.1% (MA)TH Y,
untreated (0.5% (MA)) LV B2ro7z, %¥], =BT —V 7L, MABEOT I/ H L NEE
DAV T PEENICHEERT 2B LEE SN0, KEIRIZT IV RbEM%E
W52 & ChETE T, BRI, =F LTI 0%2 M2 52 8T, Type SOEOFE 536 5
ZENHRETHY, TOREEFHEST L LT, WU T NANEEESD I ERARETH

S7,

pOHMA sulfate A
d+l

246.080
+0.005

342.155
+0.005

[5EBR3, TypeAZHW=E Y 7 X/ BEREIED5HT] ouve /\ o

CEZAt: vk#Ehik: 100 mM F 22100 mM 7 > =7 Z
Z, pH 34ICFH%  FUNEE: -30kV R 30°C,  fEuEg o fL
%t glyphosate (GLYP), glufosinate (GLUF), bialaphos (BIAL),
aminomethylphosphonic acid (AMPA), 3-methylphosphinico- k 2412
propionic acid (MPPA)  fth D Seff1 3 98R2 & [FIEk o B

[# 53]  Type ATIZEOF AT 5728, CEZ R T 4 /\ 12016

TE— FIZ L2 E THOBIMPHER S, KB 21T O 2 L8

AT o, TyRAE NS = & T, AKBIEZRITT = \

A& LToZ%EE) (AMPA%ZERS) 273380 07 X /R ? o wgmonime "
B A, LR F A A EWITAT S, TkEiZz  Fg. 3 Mass pherograms of a solution
?? 5 - L 75§ﬂ‘ﬁEVC“3?)O7L:(Fig. 3)0 containing al five analytes (each 50 pg/mL).

153.032
+0.005

[£L0] (BFEMiFYET ) —Z2HNALZ 2T, EOFF =2 hu—L L, Sctgibsd
MOV IS TR OREb 21T > 72, Type STIIZE L= mHDEOFA S S 11,
FAREWAI R ORE O 58Tz BV, BEEOm L, SFrRf oML 22l Lz, TypeA
TIXEOFZ Wiz &, &V U7 2 BRAREEO SIS ORELE1T > T2,

[Scik] 1) iR o, ERVPHEIN S 130 A E S 22 B 4E, P37 (2007). 2) HEL, H

RIEN R ETERRHETE, p62 (2008). 3) ‘HEDH, HAIETHEFRAEBESHHE
F4E, p.144 (2009).
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Sweeping of Biogenic Compoundsin Cyclodextrin Electrokinetic

Chromatography. 4
Takuya SAITO, Kenji SUEYOSHI, Fumihiko KITAGAWA, Koji OTSUKA
Department of Material Chemistry, Graduate School of Engineering, Kyoto University

Abstract

The application of the sweeping technique to cyclodextrin eectrokinetic chromatography (CDEKC)
was investigated to achieve a faster separation and sensitive detection of a-amylase (a-AMY) and
basic proteins. In the CDEKC analysis of a-AMY from bacillus subtilis, sulfated -cyclodextrin
(S-B-CD) was employed as a pseudostationary phase. As a result, a-AMY was swept to give a
280-fold improvement of the detection sensitivity compared to conventional CDEKC. The devel oped
method was applied to the real sample analysis of a-AMY in human saliva, resulting in a 170-fold
improvement of the sensitivity. In the sweeping analysis of the mixture of other proteins, including
cytochrome c, ribonuclease A, a-chymotrypsinogen A, and lysozyme, 6-8-fold improvements of the

sensitivity were attained with good resolution .

(=S

B R BT ER O EMEENCB W TH LR EE 2 R L TR0, OB, #
IR EEMRNTT 27 0TI 7 AOBEEEREE > TS, EERNICHEET 2+
BN EDOELITILKBETH D7D, 7uT7 4 I 7 A0EREDT-DIZEREFTL Y &
FENORGEH 72 3T THEDBIR AR D LTV D, £ 2 CAMZE TIIEE DT A Al eEZe ¥ v &
7 —BRUKE) (CE) I2BWT, fifgfk B-> 7 a5 %A RV (SB-CD) & OMAEIEHZF]
ALy 7uFxA ) vEiES n~ 77 4 — (CDEKC) (253 < ARl o mtkae sy
BEIZOW TR Z1T o 70, S HIC L —F—ifat (LIF) MiESA v T 1 VRlEHEMED
—DOTHDHAT 4 —E U TEOBEAICLY, X o7 EafrommEl, mEE L E B L,

[F28r]

Xy v 7 Y —EXIKEIEE PIACE MDQ (Beckman Coulter) (24X W CDEKC /#r&1T- 7=,
B R B OIS B E IR T A0, 72a—A R U XY T Y —ONKEE
poly(vinylpyrrolidone) (PVP) <° poly(vinylalcohol) (PVA) % F v CTH&fifi L 7=, #EHICIX
fluorescein isothiocyanate (FITC) T XLk L7- R B E A3k, & FMERH kO o-amylase
(FITC-AMY) B L O 4 O LM & /X7 'E Lysozyme (Lys), Cytochrome c (Cyt c),
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Ribonuclease A (RNase A), a-Chymotrypsinogen A (a-Chy A) %, BE{LLEEFICIT 7~11 OFilE
EEHTDH SB-CD ZHW =, WKENEIZIZ 10 mM SB-CD Z & e, 10 mM 7 v Rt fE &k
(pH 8.0) 721 10mM Y U ERIEREENR (pH 3.0) & W7o, sEHEAIZEHEA (05ps) T
TV, BEECEB W TIE —20kV OFEEZEIIN Lz, BT mEEE 488 nm, fifti & 520 nm
® LIF JIES L<IE 214nm @ UV BIGHIE TIT-> 72,

[R5 & B 52

AT 4 — B TIETIE, SB-CD &8 £ 72 WRERIC AR L 723kl SB-CD % & TelkE)
& AW EBLIKEEZ1TV), EHE SB-CD & DM AMERICES < vkEh#E EZL 2R H LT
IRMET 5, FEEHKRO FITC-AMY OREHAK A 100 FBOEEA LIZERIZIE, AU 14—
TEMET TS E—27 B &, @ O CDEKC Z#riclt LT, # 280 {1 b
MNEERR STz (Fig 1a), SN —27 2 FITC-AMY HKRDOLDOTH D Z & 2R+ 57
HIZ FITC T7 ULk L7= bovine serum abumin (FITC-BSA) % A7 ¢ — &2 7 44 THIE
L72E ZA FATCBSA (Z7r— Rt —7 L LTl anz, Z2hid SB-CD & OMAEM
D/NEVY FITC-BSA AT 4 —E U IR EZIZEAEZ T RO THLEEZ LN
b5, ZOZ LD FITC-AMY 28 SB-CD & ORFERMFHAIERIC LV B S iz 2 L 2VUR
X7,

UL DR A T FITC-AMY B HT O SR EEALIC DWW TG 21T - 7o, B MEEHR
K AMY BES DG Z2IToTc e 2A, AU 4 —E U THRETHNE =7 B35 50, @F O
CDEKC &b, ) 120 fE0EREPER I Lz, £ 2T, Flkl e LTHREIL - b b
WeAD 4 —ETHRETTRELIZE ZA, B EREO E— 7 438 &K 170 150 @&
FEAL SR S ATz,

F72, AMY O5E LFRIERIC B-CD & O AEAEHNHE SN TWD 4 FOEIEME S X7
BIZOWTbMma a2 7o, ZhbDIEAGHEHI LT, SB-CD & DHAMEMZFIH L7
U4 — BT KD EEEE SRR T 2 A Lys Cytc, RNaseA TIEA Y 4 —E
I LD EEA B SN, TN @ O CDEKC & LT 6~8 5D mRE L & Bt 7oy b
MEERL S 7= (Fig. 1b),

010
20
@ (b)
> 008 FITC-AMY 18 RNaseA
g " 2 16 Cytc
g 006 EM«
g
% 004 g 124 Lys o-Chy
5 2
T * < 104
0.02</JU N
000-F= : : : : 6]
8 10 2 1 1 8 25 30 35 40 45 50

Time/ min Time/ min
Fig. 1. Sweeping—CDEKC analyses of (a) FITC-AMY (0.1 ppm) and (b) a mixture of four proteins (50 ppm):
Background solution, (8) 10 mM S-3-CD in 10 mM borate buffer (pH 8.0) and (b) 10 mM S-3-CD in 10 mM
phosphate buffer (pH 3.0); sample matrix, (a) 40 mM borate buffer (pH 8.0) and (b) 70 mM phosphate buffer
(pH 3.0). Agterisk indicates the peak of free and decomposed FITC.
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Transient-Trapping in MEKC for High-Sensitive Detection. 13

Kota HASHIBA, Ryuta TANAKA, Kenji SUEYOSHI, Fumihiko KITAGAWA, Koji OTSUKA
Department of Material Chemistry, Graduate School of Engineering, Kyoto University

Abstr act

Among several on-line sample preconcentration techniques for micellar eectrokinetic
chromatography (MEKC), transient-trapping (tr-trapping) is suitable for the high throughput analysis
since it provides a rapid and sensitive analysis with high resolution. However, the applicability of
tr-trapping was limited to hydrophobic compounds. To overcome this drawback, “hydrophobic
labeling” using a BODIPY dye was investigated for the sensitive analysis of hydrophilic amino acids.
As aresult, the BODIPY-labeled phenylalanine was successfully concentrated in tr-trapping-MEKC,
whereas the native one was not. In tr-trapping-MEKC, furthermore, several BODY PY-derivatized
amino acids could be separated from each other on the basdine with the 106-125-fold improvements
of the sensitivity. In sweeping-MEKC, on the other hand, these analytes could not be resolved well.
These results demonstrated that the hydrophobic labeling improved the applicability of tr-trapping
ranging from the hydrophobic to hydrophilic analytes.

(=1

SBAEEI e~ T T 40— (MEKC) (E8 W BEMERE D S, RV FE R AR RE &
RAHZEBEL, TOREDT-DITKER 2T T4 L RBHEMIEDN R ShEA KA bR
TET72, LOLERD, ABE2X Y5 Y —ICKEEAL CTEMEEZIT O - OB DDBER D
DU, BEENR IR D AEND D, £ T, AZETIE Z ORMBES Z R 572012, <
A 7uaFyTEIGBICEWTHHRICHEESINLEZN T VY2 = FFT7 v BT
(tr-trapping) 75 * A& v v'7 U —EXIKE (CE) HEEE fV 7= MEKC ~JiEM L, @EE D
EAYBERE 2R ST DEHLA B L1z, £ 77, trtrapping &I 5 B o FH#H 2 k95 7=
D, BUKMEREO BUKMEFERILIZ OV T B ET LT,

€279

CE %&£/ (213 PIACE MDQ (Beckman Coulter) %, ZyBfIZIZNES 50 um, £ 40.2-69.5 cm
(F%hE 300593 cm) D7 2—A R YU B F vy 5 Y —%EH L, tr-trapping 150D E5 T,
VKENE (BGS) I3V v ERHEREM 2, S R/LVIRIE (M) (SRR K52 L) kU 7 4 (SDS)
DV U RIEREERR 2 W2, BB () 121 -7 7 F A AFLT I (NMA), 1-(1-F 7 F
JV)-TF LT 2 (NEA), 2-(1-F 7 F AT 2 7)-TF LT 2 (NAEA) BLX T 2 V1 (Arg,
His, Lys, Phe, lle, Leu, Val) @ BODIPY #FE{k% A 7o, RIEANTIEEA (0.5pd) TITW,
FIINFEEIX 20 kv & L7z, BHiE UV RIX (220 nm) #itHds X OV — P —fEhit e (Ehied/
B I 5, 488/520 nm) FH 2 THT - 72,
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Tr-trapping Tl B A2 E RV IKENRE 7 21 )
HL7Ex v ©T U —I22 BVIRIE A B I EA 0ol lle  Leu
U ts, kBl s AV CRE L e e KR 2 VA N e
CHEALTOMEST S B O RREAIC 0 A% 2 /
SBERDE L 22508, BB X VBRI OB S i 031 \
BHCEIT B b T w71 ) — RIS L Y mahRss oo JILJUVL
AUBHEME & MO BERE A2 [RIRFICAS DAL D ORARTF %0 00 e, e
EORZRFHETH D,

CE ICHBWT b tr-trapping A TX 5 2 & 210 phe+Leu
EWERT 572010, BARMEOEWEERET I - ™~
ZETIVRELE L7z trtrapping-MEKC 43471122 é 0 |Ie+Val\
WTHET 21T > 7o, T ORER, —kiI72 MEKC 4y 051
MrCIT o BENINEECTH - 72D IT%t LT, tr-trapping 00
EOBAICL D 2 TORBNZLICOEESH, * 16.0 165 17.0 175 18.0

R 40-60 1500 EIE (LA S T, e

L L7ais b, trtrapping 03 St b EBbR 0 0 o ovping aon (3
SRVBUKIPER BAER 2 888§ 572, 7 X /i sweeping. BGS, (g) 34 mM phosphate buffer (pH
DD IHOKREO IR BT LT e o o e e ot rnes Lo e
WEEchHo7e, €T, IBAMEDOMAEMZIR v in 34 mM phosphate buffer (pH 5.2) injected for
T B OBOKTED E VY BODIPY Z =30k 40 S M, (@ 25 mM SDSin 22 mM phasphate
. _ . . buffer (pH 5.2) injected for 60 s
BIKMEAIT o To, T ORER, trtrapping 1EIZE DT
I ROURME < BEDFREIC R o Te, BRI, TET XV BROSHTIZ W T AR D 5E A
SyBfER KON 106-125 D iEME RN FRHCER SNz (Fig. 18), —F, B/ E OMAER
ZRBRICFIRA LA v 74 UBHBRRIE CH DA T 4 — B ZIEIZON T, [ U L '/WEHK
ZUKENR & L CHWTE DR « DBEMEREZ T L= & 2 A, tr-trapping 14 & [RIFEE O R HE%)
RITHER SNTZD, R—=AT A VBHIREECH -7 (Fig. 10), EH 5O TEL BRI
BN EDOHBEEROZEIZHE STV DN, trtrapping 75Tl MEKC O JFEZH-S < 4Bl
IMZTY U — A EER N RANCVER Lz eoicmnWaBtER G ozt Ex b5, £77,
WHEMET I VBOSGHICEALTY, AU 4= ZIETIESEES LR 0o 723 B3,
tr-trapping £ TIFERITHHES Lz,

LLEDKER DD, tr-trapping 1513 CE ~HilAFTRETH Y, BKMEFRERILIZ K o TILH
AL L TR Do BERE /e MEKC T2 EBLTE 5 2 LAV R E T,

[crik]
(1) Sueyoshi, K.; Kitagawa, F.; Otsuka, K. Anal. Chem. 2008, 80, 1255-1262.
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A Sample Introduction Method for Capillary Electrophoresis Using an Inkjet
Microchip
Saori IKEDA, Nozomi SAITO, Takako NAKAHARA, Hizuru NAKAJIMA, Katsumi UCHIYAMA

Faculty of Environmental Science, Tokyo Metropolitan University

An inkjet microchip exactly controls the volume of a droplet in the range of pL to nL.
Sample introduction method for capillary electrophoresis was developed with the inkjet
microchip. Highly reproducible sample introduction was possible using a inkjet. Linear
relationship between the concentrations of Rhodamine-B and peak areas was obtained. Some
applications for the system would be presented in detail.

[# 5] CE TiZ—MITNER 25~100 um OF v TV —% 5728, 2O BRI T
e (B nL FREE), Mifob B A BB R <GARBE AT 2B B 5.

ABFIETIE, BREHEANIZAL 7Yz b~ AuTF v 7% T CE OFEHE NIEZBIFR L. A
IV ey ATy 7L pl~nL O &2 R L EMZRL BT 5288 T&D. i
BEOFBPEAIZLY, BB S RS TNSST BT ENTTRETHH LN, FBERELHOTS,
FEME R OVE A IHEBMEOEmO R IC SN b E 2605,

[528R] 1. BRIE 4TV —IT UV Bk

Amplifier PC

o —F 2 Py T —F 2 v
Photo multiplier tube He-Ne laser V-4
(0.d.0.375 mm, i.d.0.100mm, GL Sciences Banup:ssﬁner\._. S | b
. L L § Dichroic mirror ’”JE% Q=D %T
*j:;@)) %?}Vﬁ*ibzﬁiﬁ/a{tﬁk$i;@® Objecti [] DC power w \ ;% 3 §
ective lens supply 1 5 N |
Rhodamine-B (R-B)Z AV 7=, BUEHZIEE o | e 8 r—
QARSY DAEFEW I KOV E - Fe B O BEN ] g B P
EMELZ V) (Wako B)Z7RINLT=.  Resoir

PRENIRIZ X Tris-HCI 23> 77— (50mM,

pH=9 (ZF4%, Wako H)% fv 7=

2. il XyETV—IIA IV v hv ATy TRl E EEEE AL, S CBMEEE V-
L — =R A IO N A T o 7o, TORE KX E Fig. LIRS, B 72 LT 7NV EE
AW YT —DONEE 777 IZEVEE LTz, LTI — R —|ZEMmA A LB R kS HE
JEAEBN, A7V 2y b A7aTF o S IEF YT —ICEEE AN TEDLNLE A~ XY AT —VIZT

Fig. 1 Measurement device used inkjet microchip
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MEGDEEIToT, EHUYF— R —%, Z 27—V W T FICBEIS 528 1280F v T —
O iz Ze K PICE S, BT — Wi BICH L7 BICB B S5 28I K0
ZHONy T r—NA~EIED =, BHiEZ7Y—2 He-Ne L —#— (543nm, 1mW) Z il YiEE L T
AL, W HOCHEMEIE AV T T AMCEBEICARTI0CUL. 803 EE T HEE LD
{5 5% CDS (LAsoft fd)4 HCRidkL7z.

[FEREEER] 1 A7V MIEBME Ao 7Yy T UZRBHT, &Y 10 fEiEET
bIUL, T TV —SelmDm IRV F T — B DX v ETY—NE~E A TOLKD A
IR CHERR TE7o. WA REWGE (1001 ~), #&i I KTa3 ALz, 2Ty e 7 —H o
77— R0F X T — Wi IR M ES BN ILKEH LT HZENREEE 2 Hih. 4 RIDOFERT
IFHEIC S EE E /T 2T o7y, ELOFEHIZ L > TI A 7Y =y M) B =2 L,
TR OR L 2T LTI RIaZ AL RWIDICSEDRERH L.

2. FEME o) —SofEIL, B X AITAT UL RE (AL 0.500mm)4 7 LIAA 7S s
YET) =2l T ZLICEo T, B FIFEKBELITITED 2 NIIICEE LT, ZOZEITED, it
U7 23 v BV — RO SR SRIC B T 5012720 FRBIMEN M BT, vkEhRER O RSD 13
1.07~2.07%, &°—7[fifg0 RSD 1% 4.16~9.66% CTho7z, B3 F v E TV —DOWr i E T 578 L,
FrETY—NIZIFADLRWGA, BBV RBARY, B —20F B — 7 mSIciEb &N b
7o, ZHUFIAT UL A ONREF Y ET)—ONREZH DR X v BT — e DN E O B2 X0
EOLHZLIZES THEETELEBZ R HND.

3. &M R-B OMEMEIERLIZ. A7z Fy

710 i HL(70 V, 1 kHz), 5~125 pM (et 8T

1.5fmol~37.5fmol) D FE i A CTHIE A 1T 72, Fig. 2 12

AT IICHEBR OB ERN GO,

[#E5m] AFZE T, YTV —BRI/a~h 77—

OERLEMREILZBERLT, /7Yy h~vAraFy

T HOTCRERE ANEEB R L. /7Y =y~ Aom

Fo 7T EZHNTWKDETOREEANITR L,

Rhodamine-B O € &N HEGRSILZ. A7 =y MTED

REHE AV AT BZED, BH M BB A B REATE, 5%, A7V =y hOMH
FetE 2 S R ETL, OB ALFBED [ EIZOWTRETT5 T E Tho,

Fig. 2 Calibration curve of R-B
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Characterization of non-ionic surfactant micelles
as binding media for ionic species
Ayumi IKUTA, Toshio TAKAYANAGI
Graduate School of Natural Science and Technol ogy, Okayama University

Abstr act

Binding equilibrium of ionic species to non-ionic surfactant micelles has been analyzed through the

changes in the electrophoretic mobility (pep). Non-ionic surfactant of Brij 58 was used as a model
micelle-forming surfactant. The electrophoretic mobility of ionic species was measured by capillary

zone electrophoresis in the presence of Brij 58 in the migrating buffer to determine the binding

constants of the ionic species to the non-ionic surfactant micelle (Kg). While the Kg determined

increased along with the molecular volume of the analytes, the Kg values of cationic analytes were

relatively small compared to the anionic ions. The phenomena were attributed to the polyether moiety

of Brij 58, which would incorporate the buffer cation and the counter anion would accompany the

cation.

(=]

Xy I7U—Y - ERKEE
(CZE) 1330k A 4> DB R IKES B i
DRSS THBET 2 ETH 5.
CZE T3k EMm=HED n%&%®t
WDIZET A 774 Y—NLIZLIEAWY
Gﬁ%ﬁ%%ﬁ/ﬁﬁﬁiﬂ NI N
AR RICEMBRL, KERTDED
PR BRI & ST 72 BROK PRI R & L
TEBLRDHZENTEDL. £, A=
— T INVRDOIEA F 2 FmiEEAR X L
I, X7 uiE, KREREEREmE AV
I ¥ F U BRI S, R
OWEITINZ TA A MEWE 2 R5ET
L. D ORSE N, EBRIKEEE)
iz mesind (Fig 1).

O 0 0 0O ]

Fig. 1 Electrophoretic migrationin micele-binding.
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ARIFIETIE, ZOEXIKEBEEOENLEZFHL, v 7 U —Y —EXIKENEIZLY,
T2V TIVEINT V=T DEDA G UFREORESROGEAR L UTOIEA 4 o FamiEtE# 2
TV DR A L 7.

[F28r]

¥ v 7 —ERIKENERE & LT, Aglent Technologies #1840 *PCE & % v =, F v &
7V —2lE, &K 645cm, M ETOAZE 56 cm, WA 50 um Db D& vz, TKENK
ZFEA A FETENERI T 5 Brij 58 ZPE BN L7z, fEEFELTH~D T e —7 A F 1T
X, BAA Y THIRI=ba 7=/ L—h, TAFARCBU ALKV, Xy LT
I, AT THAT 2= AT IAXAT VT A, TIAXNLAIXS Y TLA, TIAFL
vy U=y nE AW FIEICEDREA A OBPT OEBXIKENEENE (L ) &R D, FEHR
e/ B AR U TR A EER (Ke) ZIRTE LT

F72, D TEREOFE TIE, MOPAC7.0 EC AML BEKIC L v &Rk 21TV, 77 v
TN — )V A KFEE RS o7z,

(RS & B2

B A NTT AT NVEHE OFEWICESW TR S . TV S on-/aE
BUIIT VX NVEPELS RDICONMEK L. 5 7EfEE log Kg & DEEZ & 572 & ZAIED
FHBABIMRS A B, BKMEGBEUCE S BLETH D Z 3 bo->7= (Fig. 2).

A AT 5L, A
A% K /S L 72 HAE DY B 4.5
5. ZHE, Brij58 O =—7 LR
F L KENE T O Na&E 03 FEA L,
B A A o FRIT AR LD I 'L
MADHEINTWNWALATZDTH
HEBZ LD, KENE T DA 3.5
FNFIT o E—AF LT
A A L0 b5 HEE LT
H120, RSN T N DOEE
bbb,

F7, R lOBA A4 2.5
T, TVvE=ULEEZETLHH
DT Kg lZIREDoTZ. ZHU, 20 , , ,

Brij 58 O AR Y = —7 L7 D) 50 150 250 350
S van der Waals volume / A3

4.0

log Kg

3.0

Fig. 2 Relationship between binding constant (Kg) and van
der Waalsvolumeof andytes. Surfactant : Brij 58.
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Preliminary study for M easurement of Degree of Cytosine Methylation
using Capillary Electrophoresis
Takashi MIYADO", Shin-ichi WAKIDA®, Shin-ichiro FUJII?, Akiko TAKATSU?,
Dai KATO® Osamu NIWA?®
Health Technology Research Center,
National Institute of Advanced Industrial Science and Technology (AIST)?,
Metrology Institute of Japan, AIST?, Institute for Biological Resources and Functions,AlST®

Abstract

Recently, epigenetic gene regulation has attracted much attention. Cytosine methylation is
one of the well-known epigenetic mechanisms. It has been reported that several cancers may
be closely associated with changes in cytosine methylation status of tumor suppressor genes.
In particular, the degree of cytosine methylation can be important in the development of
cancer.

The aim of this study isthe development of a high-throughput measurement for the degree
of cytosine methylation using a microchip capillary electrophoresis (MCE). In this paper, to
develop the assay, the preliminary investigation on running buffers using capillary
electrophoresis was described. Using the 2-amino-2-methyl-1-propanol (AMP) buffer reported,
the complete separation of dCMP, mdCMP and dTMP was achieved, however, the separation
windows was insufficient for the separation using the MCE. Therefore, the other running
buffers were investigated. Among the several running buffer, the relatively good separation
windows of dCMP and dTMP was obtained by Tris-HCI buffer.

[# 5]

W, BIEFRAZHETIMELE LTt Y227 o 7 ARERSATEY ., #
TP EZ EHET I X T 4 v 7 RIEMOMHOBEEENRE SN TND Y,
Flo, TV X T A7 ABEO 1 OTH LT by DA T AT EE NGB 1O
BHEAMET DL TRABMALEZFSTIHZENEHEOBETALN TS, 4 F THiE
ENTETEZERAF ALY b UENTIEIT Bisulfite I0HIRIEEE TH D08, UG KE
MRV, IrERICHIRN D, EBEICZLWARALOMELSN S D 2, IE, i
B, AR EBEOESTZHEFEL T BT U —BRKHEEHNTEZAF ULy b
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Y DOSBEF RN E STV 5 3,
AREFIETIE, HEDOESF DT hy v AF ALY by v DR LRI E21T 9
Fik NZEB L, LV BRELSDREBIENTRER~ A 7 0 F v FEKIKENTE TOFH
FHELLT, ¥y 7V —EXRKIEEZHO T KENRO KRG 2. 33 mer @ 1 A8

(ssDNA) DET NVREHIIEDORESR L & bIcHET 5,

[E5r]

X v v’ U —EXKIKEEEE | Beckman Coulter # PPACE MDQ, ¥+ '35 U —ICNE
75 um, &K 602cm. ADESOcmD 7 2 — X R U BEZ AV, HHEE 254 nm,
FINEEE-15 kV CTHERZIT o> 7, HEREHIX 7 LA T RO & PCR buffer (10 mM
Tris-HCI, 50 mM KCI, 1.5 mM MgCl,-6H,0; pH 8.8) 75 Fi# L 7=, DNA & 7 /LilkEHT 9
BTOY D H B SEFN A F L L T 5 ssDNA % B3 TR 4y i LB L C i
WL/, IBLVEEI/I e~ T 740 —%1TO 0, KENRIZIZEET VY AT
NT =7 A (CTAC) iU,

[;ﬁlﬂil:%& %?—T‘g] 08 ATMP dAMP

FEFE D OHE VL7 AMP 2 W % ik Eh i (pH
9.95) T DNA £ 7 Vil Bt MIE L 7= & Z A (Fig.
1), B2 mBEaER L=, ¥ F v (dCMP) .
AF by ¥ (mdCMP) . 3 2> (dTMP)
DY — 7 NI HE LTz, pH = CTAC 22 & 0, .
S THBEN RN EESND I & A LTZA, Fig.1 Electropherogram ofT rIITJ(::II:c:rtllds using AMP buffer
~ A7 aF Yy FTEIKIETO Y — 7 55T IA
%ﬁ N %,*E\ = ni- ° I3 AU dAMP

. e o l
% ZC. Tris-HCI #&fiZ (pH 8.8) L U ik domP arwe | P

mdCMP

dCMP.

Absorbance /mAU

2 ' |
Wik (PH 7.4) SOV CHABR AL TRt § | e 1
L=k 25, TrisHCl B0 4, dCMP & e
dTMP O3B M)A < 72 - 7= (Fig. 2), BLfE, ) MJ
Tris-HCI #2 &k 7 K % AT F L DNA 3B L Phosphate |
2 ﬁj\%ﬁ&ﬂ: Iﬁ] J: 7& *ﬁ%ﬂ‘ LTw é °© Fig.2 Electropherogram o:isnt]:r:rg:rd sample using Tris-
[ jc rlﬁk ] HCI or Phosphate buffer

1) American Association for Cancer Research Human Epigenome Task Force; European
Union, Network of Excellence, Scientific Advisory Board., Nature, 454 (2008) 711-715.

2) ‘FEEM, BAFE R, EREFIIM=EC 22T 0 7 2AFER e ha—, £+
1 (2008) 18-29.

3) I.Yang, l.Y. Park, S-M. Jang, L.H. Shi, H-K. Ku, S-R. Park, Nucleic Acids Res., 34 (2006)
€61.

4) SRR, M RNW, mEE A, ARSI LR 56F S EE 4, (2007) 125.
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Development of High-throughput Separation Method for M ar kers of
Oxidative DNA Damage using Microchip Capillary Electrophoresis
Takashi MIYADO, Hidenori NAGAI, Shin-ichi WAKIDA

Health Technology Research Center,
National Institute of Advanced Industrial Science and Technology (AIST)

Abstract

It is well-known that DNA and proteins were injured by oxidative stresses. It has attracted
much attention that several diseases were caused by oxidative stresses. We have investigated a
high-throughput assay for oxidative stress markers, e.g. NO metabolites. 8-hydroxy
deoxyguanosine (8-OHdG) is one of the well-known markers of oxidative DNA damage.
Similarly, 8-nitro deoxyguanosine (8-NO,dG) and 8-chloro deoxyguanosine (8-CldG) are also
the markers. In this paper, we described the high-throughput separation for the markers of
oxidative DNA damage using microchip capillary electrophoresis.

At first, akind of buffer and a kind of surfactant were investigated as a running buffer using
nucleoside standard solution. Because of the good separations, a borate buffer (pH 9.18)
added with 30 mM cetyltrimethylammonium chloride was selected. As a result, the complete
separations of 8-OHdG and nucleoside were achieved within 15 seconds. Using same buffer,
the separations of 8-OHdG, 8-NO,dG and 8-CldG were also achieved.

[# 5]

BMEBEOEREREOMENEHE L2 T, IRENDL TH~DEREOEBENED &
nNTnwa Y, £, KNORIL A HiEeL 11 & B> 7R 88 (BR{k 2 b L &) Tix DNA
RF R ERREEZ S, EIEEEE, T, Mg ERFEII SN ERmbI
TW5 2, FPHEBROERICITEEO) 27 2 EBRICHMOVEND L0, L X
ML RICBEETZ2WENY 27 OFEE L CHERSNA TS,

7T ) URRE~OBRRWEL ETAEBKT H 8-OHAG X% D F F R ICHEM =
7%, DNA Of{LiEE~— 1 — L LTHEA SN TS, Ll s, — a7
TEE T ELISA #:° HPLC— B X LM HH(ECD)ETH W . £ W AIE R JEME 72 B 1E 72
EOMBERN® D,

ZZC, fifE, BE, DRBETORENAER~YA 7 T v TEXKE (MCE)
—UV B %% v 72 DNA B{bRE~— 7 — O RIEEOHEN 2 HIE L, 4RI E %R
B2 W TP R oBEORE 21T- 72, S BHIZ, 8-0OHAG 122 T, {HMi{baEF
ThDBILEFZONBEDICL D= FafbTERT 5 8-NOAGY, B/ iz k 518
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PERIE CIEM AL S B N k> THFHBl &N D 8-CldGPIc >\ T b B2 E L 72
DTHETHET S,

[E5]

MCE % & 213 B UEFT 8 MCE-2010 %, 34 5 2~ A 7 uF v 7I21% 4L H
Type U(IT B HE : 50 um, ¥R S : 20 um, 77 BER R - 25 mm)Z A7z, Btix) =7 1 A
— VU ZIEIC L 0 R R 260 nm TIT o 7o, WKRENRICIEA U EREE R K (pH 9.18) &
2TV AR E R (pH 7.14) &, SkAEBE I u~ 257 0 — (MEKC) %179
2O O FEIGERNCIE KT U OVEiiE ) b Y oA (SDS) £k F L MY X F L
7T rE=U A (CTAC) ZAW, RENCIZXZ LAYV K, X7 LAF R, 8O0HAG,
8-NO,dG, 8-CldG D FE VR & FH v 7=,

[f55R & B4

T, X7 LAY FOREREGE A2 MW TERENK O
BE AT o 7o, A UBRMEREERIC 80 mM SDS % 7-
£ 30 MM CTAC Z I L7235 A S 0 BEDN 1S & iz 23 |
CTAC Z Wi L0 BRiF 2 G ohlc, %
oo RUKENETX 7 LAY REXT7 VAT R L 08
THZ ENERINT, L EORELS, 30 mM
CTAC IR 7 i Y 7% 11 R 2 VR B IS IR L 7, 0 Distance imm 25
% - _,6\ = & l/j“‘/ }‘L: 8-OHdG %m 27‘:%&7{4%: Fig.1 Separation profile of 8-OHdG and nucleoside
AWTHBEZRET L7 R. BOgROBEN SO
(Fig.1), BEREM S 15N TH - 72728, DNA
MeibiBE~— — OB H 5B A 2Rk LT, 1mAU 8-NO,0G <
X 5T, 8-OHAG, 8-NO,dG. 8-CldG o %y Hf &
L& Z A 8NOMG D= k1 kD mR{LE Tk %
G AROE—I7 R3S LN (Fig 2), Y X7~

IZ mAU

8-OHdG

|

»——jj»——kfi@ 567\‘7/‘\/\\/@{%@%#%%?@#%% 0 Distance /mm 25
%E L:E‘@ L 75§ ?% 15 j”bf:o gi%.lzdgeparation profile of 8-OHdG, 8-NO,dG and

SRIITEEDOUGE L mEREADPRETH D,
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BB TR L) OB & EXRICEE T 24, (2007).
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3) T.Akaike, et al., Proc Natl. Acad. Sci. USA, 93 (1996) 2448.

4) H. Ohshima, et al., Arch. Biochem. Biophys., 417 (2003) 3.
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Development of High sensitive Assay M ethod for NO M ethabolites in
human plasma using Microchip Capillary Electrophoresis: Application
of transient isotachophoresis as an on-line preconcentration method
Takashi MIYADO", Shin-ichi WAKIDA", Kiyoko SHIMADU?, Yasuhiko SHIBUTANI?,

Kazutoshi NOSE®, Akito SHIMOUCHI?®
Health Technology Research Center, National Institute of Advanced Industrial Science and

Technology (AIST) *, Faculty of Engineering, Osaka | nstitute of Technology?, Department of
Etiology and Pathogenesis, National Cardiovascular Center Research Institute®

Abstract

Recently, the relationship between nitric oxide (NO) and disease has attracted much
attention. We have investigated a high-throughput assay method for NO metabolites, i.e.
nitrite (NO;) and nitrate (NO3’), in biological fluids by microchip capillary electrophoresis
(MCE) with UV detection using the novel running buffer. However, in order to determine
NO, and NOj in serum or plasma samples, it was necessary that the improvement of
sensitivity was investigated.

For the increase of optical path length, a dry etching chip was used. For the increase of
sample injection volume, the applied voltage conditions were changed. Moreover, as an
on-line preconcentration technique, transient isotachophoresis was investigated. As the results,
using 800 uM molybdate as a terminal ion, the limits of detection (S/N=3) for NO,  and NOj"
in human serum were 9.1 uM and 2.3 uM, respectively.

[# 5]

A, —BRILEZNO)DERNTOZE AR - RENEH~OB S, FFICER &
OB IER EH TS, NO O N ARN TS TR\, ZOEAREIL, —
R EEY) CTH 2 WHHEE A 4 > (NOY) & HEE A 4 (NO) DA EIZ L~ THE SN
D, L Lnb, BIEFEAAELSA TS NORBIEDRESX v MIEEERE T L Griess
BrERWD o, JBEIC 3 REMLL EZE L, BUlElEICITREE Y, £ THRAIE, ¥
BT —BRIKEBEICBOCHAKEIRERE LY, SbicEREHVWE~YA 78T
v TELKIKEIEMCENC & 2Bl EEORIEEIT-> T& 7,

IHNETICAREL b MEERICEF U, S8 A ol Bk B e ik 1 E O T BB O
ERERELZ Y, LrLAenb, b MR E Rl U O TR MRV sk T
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BHEREOREEWVWIBERNH -7, 2T, ST EKE/NOERZBEL, &
Ty TREMEED 1 O THHImENSEHEESR KR (UTP) o@ A 2R L7,

[E5r]

FEERRIIL SR ERT R MCE 35 & MCE-2010 & A3 h 7 Afl~ 1 7 a5 v 7 Type Ui
(WEB&IE 30 um, £ E @30 pm) & AV72, KENEICIEE b IiER S IS < miE Y
RV, E—ZBHIE UV (214 nm) WL TIT-o 72, BT, BR& v R 7 B & 0 L 7=
B N7 iE E 7 iE S U IRINAE 2 S BRIMLER « BR & 87 TS 72 b b i
2, X=X F A4 LTEV T VB (MoO,”) ZIRML TR L,

[ & &5

R EO72DIZOXBEOHAR, QW REEAN, @A T4 VRO 3 KER
Alle, OCTEv=y b=y F 7 F 7 (Type U; HiEKIE : 50 um, S : 20 pm)
Mo RIA Ty F U 7F 7 (TypeUi) ICEHE L, @ TIXFEHREAREDFHIINEE S
HEBRFLEZ, @ TIXUTP2ER T30, ¥ —IF A4 ofmitziroT-, £7°.
tITP MRAEZ B < HEFF 7 5 72 O ICE X IKEN S #) 2 | ‘
NOs &irWZ &\ AL ICHIREDORFNIT2 D X }m \

512 214 nm CHRILE FE o Tk RIS S — ST | oA
A OMAERML, BV TFUBmERR L, | ) / | noy
KIZ, M0Os” & NOy @ 4y B & i h % % jE L Tk o e
BE~DOWRMEE R OVRAEHEARFMEZ R L., 20Z Lwﬁwh/ﬂwwkwjbw
h800puM & 305 & L7, 0 Distance fmm 25
MENr L7 4efb et b7 — VMBI L7 & 25, Laa i nor Nos standard et

NOZ_\ NOg@*ﬁHjBEﬁ (S/NZB) @i%ﬂ%ﬂ 91 HM with/without tITP as preconcentration technique

L 23uM ) (ERBORINWETH D Z L2
e ST, :Em“
FIZT, BERBRBO=—X 28 bY, b MILET
DUEZRATZE T A, RIEDNERMMET L, NOg T
X ERE ORI R ATEETH - 7248, NOJIE KRB T
b7 (Fig.2),

S, MWETORMHFELELZBEL, ¥—IF 0 Distance fmm 25
/I//f j‘y@%ﬁiﬁ%*ﬁ?ﬁ?%%ﬁf%%o Fig.2 Separation profile of human plasma using tITP

NO,-
f\

MoO,

[ SCHik]

1) T.Miyado, S. Wakida, et al., J. Chromatogr. A, 1051 (2004) 185.

2) T.Miyado, S. Wakida, et al., J. Chromatogr. A, 1109 (2006) 174.

3) HiEME, BHE - M, ARSI TFSE S5 FSEEE (2006) 117.
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Development of high sensitive detection method for biomolecules by
simple microchip gel and isotachophoresis

Wang JUNG', Yukihiro OKAMOTO", Noritada KAJ"? Manabu TOKESHI™? Yaoshinobu
BABA#%4

Department of Applied Chemistry, Graduate School of Engineering, Nagoya University', MEXT Innovative

Research Center for Preventive Medical Engineering, Nagoya University’, Plasma Nanotechnology
Research Center, Nagoya Univeristy® National Institute of Advanced Industrial Science and Technology*

Abstract

A simple isotachophoresis (ITP)-based microchip gel eectrophoresis was developed for the
concentration and separation of aptamer and its thrombin complex in a simple crosss-channel made
from poly (methyl methacrylate). The aptamer and its thrombin complex can be simultaneously
concentrated and separated by our developed method which does not require time-consuming steps
and complicated chip design. We found that terminating electrolyte (TE) ions significantly affect
the degree of concentration and that lower mobility of TE ions can afford higher concentration
results. After optimization of various factors, we successfully achieved the separation of aptamer
and aptamer-thrombin complex, and attained about 2000-fold concentration of aptamer-thrombin
complex.

[#S]

~A 7 aFy TEL[IUKE(MCE) XA TR « S BT & W O Fra A7 5 72D IT K
B DA EE - OMTICERER FEDODOE S THD EEZXHND, LML, 5L+ 5 4R
BHIEIR B CTHAET 2 72 OB O MCE O R TIFAERREI~OmEHIZREETH V|
SO ERENEENL TS

L%ﬁm@mmi?@&%%ﬁ&®0&ofﬁw ITP OFIHIZ LD MCE D& EE
ERHE SN TS, LELINSOHE TIIE R~ A 7 0 F ¥ 1/UMER X OYEHE
FERBMEN LT L S, 22 SR IR AR iR Th o 72,

ZZ T, AR TIEHIRO 7 o AF % 3V EFH L-f@#E 72 ITPIEZBERE L, Zhick
O AERERE O SRR A B L7,

()]

FEBRBIEEZXK LIZRT, V=T 4 > T AF(LE)., ¥—IF /A4 (TE). REEX 1a
DEICHEEH., BEAFMLUREBEAZITR S, £ L THHET v 2 ~DOREHE A, R
BRoBED 72 Oz E L (K 1(b)(c) « /Bl - i S L7l 2 42 (¢ 1(d)).
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MCE ¥ & LT Sv1210 (H
S . A 7 uF v 7T i-chip 3
DNA (H 32AbR) 2 H L7z, vk
KL L T1%AT LT —R
(400 cP) 0.01% Tween 20 Z &
I U A Y e ML 1T R (pH8.3) 7
LE & LT 20 mM Tris-HsPO4(pH

Figure 1. Schematic diagrams of the ITP concentration
principlein MCE.
El, E2, E3 are the electric field strength in TE, sample, and

8.3)1%)5'% . LE zone, respectively.

[ EBEREB X UELE] 1000 - . ' _

2 |Z aptamer & aptamer/thrombin 5 gg0 |~ 60000 | b 12

HOBEOBLRIKBMEEL AT, 2 soo
aptame, aptamer/thrombin &Ko ITP g 700+ 40000 -
P & sl e — s s e 8 20 zw
TEZENENI005.130065 L 725720 8 400 ]
Z @ aptamer, aptamer/thrombin 4 2 300 J . 10002__ U%_ -
R D PRAE 2 D 2211 K[k B B oD 200 L ———— ] T

0 40 80 I 12|D ' 'H‘SO 1] ' 40 a0 120 ' 1(;'»0
Ao bo N IND, T Time(s)

LR E o glycine # &1 TE ITf5  Figure 2. Electropherograms of the aptamer (peak 1) and its
\ZAFAE9 % Aptamer/thrombin #&f&  thrombin complex(peak 2) obtained (a)without ITP and (b)
X LE ITFHICAEAET 5 aptamer & LEER with ITP

L., BfisnsEAVWIAKRKEL /> Experimental conditions:Background soulution, 20 mM
TEEBEZLND, VT TED 0B+ TrisHCI (pH 8.3) including 0.01% Tween-20 and 1%
BRI RIETRELZRF L, £  methylcellulose; LE, 20 mM Tris-HsPO4(pH 8.3); TE, 25mM
(N 3 1227 X 9 iZy-amino  Tris-HCl and 192 mM glycine (pH 8.3).

butyric acid(GABA)A i % 1\ M %
EERAETH-TZ, ZHIEKLE
K[UKEVEENE O\ GABA Z 1D ~
ZETHREle—T 4 D RERE
ADKER (X 1b 225K 1c £ T) 28
<20 L0Z oREPEAS

120000 -

100000

80000 -

Fluorescence Intensity(a.u.)

Glycine
NEfEINT=-mbEEZ NS, 60000 1
40000 |
(%?ﬂ%] 20000 Taurine
ffifE7e ITP #IEDOBRFEI R T 5 , ____ Tricine
L& I AREE O E R EAL & ERK 0 50 100 150 200 250 300
L7c, M iatofi, TED Time(s)

ERUKENE B S SURHEME (252 2% % Figure 3. Electropherograms of the aptamer and its
FETZEERLNE L, K 2000 5D thrombin complex obtained using different TE buffers
MR & R LTz, Experimental conditions: same as figure2
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Development of Online Selective Concentration Using Photopolymerized
Acrylamide Gel Containing Carboxy Groups

Sachio YAMAMOTO, Yuki WATANABE, Shigeo SUZUKI
School of Pharmacy, Kinki University

Abstr act
A smple and efficient method has been developed to fabricate sample selective preconcentrator

on a channel of a commercial polymethylmethacrylate-made microchip, without using any
photolithography and etching techniques. Selective preconcentration device was fabricated by simple
photochemical copolymerization monomers of acrylamide, bis-acrylamide and acrylamideglycolic
acid by irradiating an argon ion laser beam, which also used as the light source for fluorimetric
detection of sample components. The carboxylate groups on the polyacrylamide gel layer cause
selective repulsion with anions, and enable to trap carboxylates such as fluorescenisothiocyanate
(FITC)-labeled peptides besides pass through strong anions such as sulfonic acids. The availability of

weak anionic preconcentrator was applied to the sensitive analysis of some FITC-glycopeptides.

[#EE]
EE,ﬁyﬁ4‘T@ﬂ%%ﬁﬁbk“ﬁ%&LT?%&D%y7$ﬁm@#EHéﬂ
SHIIFRETOERZHI R E~NEHENE 2 E LTS, ThEERT DI, ARy
&9 R BHE7R R DR E DR B b L HH LR T UL 57220, #&b%v%&m%
v T D& SR L, O &21T ORI, 42 T4 v TRENAROBERSCEE 21T H 2 &
DL /0%, ZOHMDTZDIZT ) A — )L TORGIIN THANT 258 L72fd TR0 B
WIRRREIR S BRFE STV D, LarL, ZHHOMMIINTIZ= X R0 0, —AZ
éﬁé:k@%bwok:%?ﬁﬁi,77)»7:Fﬁ$)7*®tééﬁﬁ%ﬁot%
{8 6D TRIERD & permselective EHETEDBIRICEEICRR D) LY, —IEEDORES T
THRRLEZ, SENIESDICZOHEERBEIEL L2 E LTHBEDA 4 A5 7
J& % ZRAETRIT TR T, A A MR A 7 O R IR (DU TR L 72,

[=8]

ﬁﬂ X RIBEL LTE, =V NIEIAA LTI, UUBRBRNE 7=V A 2, B
FEMcwﬁéﬁ&/A& T AWz, TR T UoTHKL, Brrn—2A BT L%
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o> THESTF RE o8 - B L7217, & DICEOBE#ICIET 2 7 BEiatdi s L <o
% fluorescein isothiocyanate (FITC) Z Ml W 7= B F 7=, 58§ M 8 O 3 36 12 1%
8-aminopyrene-1,3,6-trisulfonate (APTS) % i F L 7=,

~A 7 vFy FTEXIKE): ~ 1 7 vF vy FIIHLEO SV1100 78 PMMA 5> 7% v,
U XA B BXSOWI IENERISO IR EE D A T — 2 FICHEE Lz, Sem b oSeEicix v
T L—HF—ZHW, @I A EERRT + b =27 A% H578MOD THit L7-, F£7-MHE
BRI A AT 7 VLT R RTVET 7 VLT 2 RAA), AF LU ERT 7 U LT
X R(bis), 22727 Vw7 I K7 U a—LgEAGA) % H

Sample outlet
Buffer inlet Q P Buffer outlet

WTHERE LT, b O
lﬁ% : %gl Sampleoutlet
VDR & et L7258, AA-bis-AGA(12%, 4%, 20V
3%, W) i Ch 72, £9, 77 VAT I KBRS
Nr= H = - V= R
& % buffer jnlet ﬁ']“(\@iﬂi K, w7 uF /7{/1[&%)« oy
FEFAINTNZGR T T2 7 v L e A A M E A OTKENZE ) utferine Buffer outlet
ABE LT, Fig. 1O XY IZEEAHMLT, DR
R D7 v & FITC DM ZIT 72 & 2 A FITC I353h% [c]
Sampleinlet

KBSz, —F5, Rk & THRmgMERE T h
% APTS O % ke & 2 5 APTS 1377V 8 % it
L7z, ZOHGUE, APTS IS ALR L VIR jjifj
PERFRNZ EICL D EExBND, T7/72bb, APTS

MIAE SN D ERELIED pH BN L, HRF v
NEOEBPIH SN0 & Bbivd, RICREHC fo 1 S FTC A i B
FITC BERAL Y SIRIRIIE 7 = Y A v %, BEIRIC o 7 RBsmo . ITaERm i,
0.05%E KEF o7t ltla—2%aT 150 mM | F 0 BRORKT.

Tris/ZR 7 BRI (pH 7.5) & VTR - 2o 2 7l 2

TR % Fig. 21T, IMIZhERIL 220 i T oz, A

FEZ, A A MERE O R R 2O E & LT RifE5Y
FIHT&E 5 EEZ2 65, o B i
[B53H] M Mﬂm .
[1] Yamamoto, S., Hirakawa, S., Suzuki, S. Anal. Chem. SE— N
2008, 80, 8224-8230. 0 1 2 3

[2] Shimizu, Y., Nakata M., Kuroda, Y., Tsutsumi, F, , ABIEE() |
Fig. 2 StE{bE7T 27 VA7 2RI

Kojima, N., Mizuochi, T. Carbohydr. Res. 2001, 332, 381-388. I 2RISR 4 - T FITC =
; L7 YA HFRERT T RO
[3] Gani, M. M., Hunt, T., Summerell, J M. J Immunol CE S Lo Fhii s L
Methods 1980, 34, 133-139. BHO~A 7 aTF v TELRIKEEIT
SlEBAOT LV v T u T
Ly, B2 100 fEAR U 72 [FISVEH A IR

i - Bk L7z,
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Development of Nafion-coated Poly(dimethylsiloxane) Microchip for
Electrophoretic Analysis. 4
Mariko SENO, Kenji SUEYOSHI, Fumihiko KITAGAWA, Koji OTSUKA
Department of Material Chemistry, Graduate School of Engineering, Kyoto University

Abstr act

This paper reports a stable coating of a Nafion thin membrane onto the inner surface of a
poly(dimethylsiloxane) (PDMS) microchannel to generate a fast and stable electroosmotic flow (EOF)
in microchip electrophoresis. The Nafion membrane could be easily formed by the multi-layer
coating with solutions of a cationic polymer and an anionic Nafion, and 30-min baking at 110 °C. In
the Nafion-coated PDMS microchip, a higher eectroosmotic mobility (3.0-7.5 x 107 cm?/V-s) was
observed relative to that in an untreasted PDMS chip (2.2 x 10 cm?V-s). After the 30-times
repetition, furthermore, the fast EOF was still observed on the Nafion—coated PDMS chip. In
addition, the hydrophilic and anionic surface of the Nafion thin membrane could suppress the

adsorption of carbohydrates.

(=]

ERIKENV M poly(dimethylsiloxane) (PDMS) ~ A 7 1 F v FTld, F v R/ANEHIFEFT
LT )= NVIRIZ K5 TR LN D ERIZET (EOF) 23 REER Z &0, ARREI IR A
IZF ¥ FAVNBEICR ST H 2 ERMBEE STW5D, ZOKEOD, 2N E TICHE~ ONEE
VEDNHE SN TWDH R, M ZE LTz EOF 354 LIWAMED @\ 3 —T ¢ & 703G 6 5 ffE
REMITFIEOBREBNLZL < 22\, £ 2 THA L HHNEEMA L LT =4 Mamn ot~ ¢

VICEHR LT, O rERERICHWONDS T 7 0 0%, MEHICHFET A AR L - T
JREEZR pH BEIC B W TR AICHE L TR Y . AR S5 2 & THRAMEDO R W ERRES
IR SND LW RE AT D, RIS TIZ, F7 1A e T A oM@+ & OBBEMRAAF
AEFIALT PDMS A 7 aF v 7 OF v R VNEBELZER L, TOBEIREETE (ueo) &M
FALT KT 2 WA BIHIZD R DUV TR 21T o 7,
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VT NI VTTT 4 —OFEIZL 5T, BE 100 pm,
RS 100 um DA~ — MMUF ¥ L& G 5 PDMS 8
~A v uFy TR LT, KENKIZIE 10 mM Y g
HEARENR (pH 7.0) %, sEHTIX T =4 o hoH stk
Thsd U7 ="F LV 8aminopyrene-1,3,6-trisulfonate
(APTS) THHEM(L L= Vv a—2xF X —& -, F
T4 F BT v XVNBEITR S BEE(RT D720, BT
A MEE T D polybrene (PB) &7 4 A FhE
ORI T ¥ RVICTRAITEANT H Z & C, §rdEd
AEIC X o TF v rANEmEAEM L. 22 gl
fbL7z (Fig. 1), ZOF v 7 HWTEXIKEIZITV,
teor R Lz, 2, IV a—AT7 X =N TF v
RIVNR IO BUKMEAERREL O W AET A N &21T o7,

[REFR L EBE]
APTS FHEMR(L 7 N a— 2B LY T = &kl e L

Ill@ll@ll@)n@)u@u@ul

polybrene
Illl@lll@)"@'"@"'@'"@lll
| 4

TR,

Nafion

l. Qe Q@ e'e Ge @ |
[ ]
J 110°c, 30 min
II'I'l'I'I'I'I'I'l'I'I'I'I'I'l'I'I'I'I'I'I'I'I'I'I'I'I'I'I'I
>Nafionthinlaver

Fig. 1. Schematics of the coating of the
PDMS channel with cationic polymer
and Nafion thin membrane.

T2Bs. 7 4 A MNEMT v T TITERE O F ¥ RIVPNEE A~ 10,

ORI S NeinoTe, £2 T, v = 0FE T “ o
SIKBHE D B ZNENDF » T D peor ZEH LT, g ] « °
74 AN POMS F v ST, IR A TRBIE D o o ee 0
SN peor ARA T HEEASEES N, T0x B |  unmdified
10 cm?V-s Z 2 A bR SN T-, F7-. 30 [HHIE o - 5 T
DFIZH I EOF DBl sz Z &n, #ilEs LT Nurmber of repefition
EELS =T 7 4 A Ak LC PB BASHIEE L7720 gﬁéﬁ?md%wmmmm“mm

F ¥ FIVNBED QA TEATE EE DA AN L7z 2 & 8

_ s Table 1. Estimated and reported values of zeor
REINT, —J . REMOTF v 7 &2 W CERKE) &

obtained by the various coating methods and

1T 128D o 12 1.2 x 10% emP/V-s L /&L [AFEE D meterials.

BOBKIKIBEIE & AT 5 7 = 4 L PEREHD 4347 23 (10 ariv g
WEECdH 7=, £7-. Tabel |- X HIClmEICHE S E:GC:ZS Z
NTWLZDOMOTF v 7LEfiE L IR L TH, 77 « /DS contect e
FANERT v TNCBT D pgor IFRENZ LR S PMMA2 3

oo LEDFERING, 77 4 3 EMHIC LV @Ol AE fused silica capillary 46

LV EOF Zaedafid 2. HEREIOW A 2 IH T 5%
SIKEV ST PDMS F v F2ERITE 5 2 L 23 & 7
Lot

1) Liu, Y. et al. Anal. Chem. 2000, 72, 5939-5944.
2) Soper, S.A. et a. Anal. Chim. Acta 2002, 470, 87-99.
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Microchip Electrophoresis Using Microheater

Integrated PDM S Chip. 4
Kana TANIGAWA, Kenji SUEYOSHI, Fumihiko KITAGAWA, Koji OTSUKA
Department of Material Chemistry, Graduate School of Engineering, Kyoto University

Abstr act
This paper reports a novel on-line sample preconcentration technique for microchip electrophoresis

(MCE) based on the sodium dodecy! sulfate (SDS) and thermal denaturation of proteins on a heater
integrated microchip. In our proposed method, a solution of native proteins without SDS is injected
as along plug into the separation channel filled with a back ground solution containing SDS.  When
the analytes reach the microheater, the SDS denaturation of proteinsis strongly promoted by heating.
The effective velocity of the proteins was decreased by the denaturation, so that the long sample zone
is swept around the heater. Actualy by increasing the temperature to 90 °C around the heater,
fluorescently labeled proteins were detected as sharp peaks with heating, whereas broad peaks were
observed without heating.

(=]

~A 7 uF v FTEKUKE) (MCE) 1%, morHiRE, mdnotr, BRI Rz A L TndHie
W, XU R BEOAEBABI T ~OEA PRI TV D, Lo L, (R REERE 73 B RE
N, X0 ERRE R SHHEOBIRENRD SN TS, KIFFETIX, &7 B0k KT 2L
T U DL (SDS) ITE BT HERICKERESKEBIEDOZLE L b ) Z L 2FIH
L7EFTAAD 4 — B B K D EEERIC O W TR LTz, S6I2, Wl v 2 VDR
AT MEAN Al e/ e~ A/ n e — X — 5 FBE LIz~ A 70T v T E/ER L, BN LD 2 v
/X7 G0 SDS ZMEDIRHEZFIH L igfashom kL&, FIVEKIKENC X 5500 /7Bl
WTHRFT 21T 272,

k] cross injector separation
V7 RNV YTTT74—=IZXKY, 1H60 um, X 50 um D7 1 \ (?md

AHF v XNV EHTHPODMSHl~ A 7 uF v 7 HERL, EX

50 pm, 1 4.0 mm O 2 S BET ¥ O VIE FICRET H 2 &

T, v 7 nb—4%—4EHELEXKE T v 7L LTz (Figurel), micro}{at:r
A BHZ I, fluorescein isothiocyanate (FITC) T7 Lk L 7=

bovine serum albumin (BSA) & trypsin inhibitor (TI) % 25 mm  Figure 1. Microheater

phosphate buffer (pH 7.0) (Z¥%fE L THV o, vkERKIZ I, 50 mM Integrated PDMS chip.

SDS, 5% 2-mercaptoethanol & 8% dextran % & ¢» 10 mM phosphate buffer (pH 7.0) % v 7=,
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MmNz L5 SDS ZBMA2RH LizA v 74 ik

BHEMSETIE, £7° SDS &£ 0\T =A% 80

By ERENAR % SDS % & Tk EhR T 72 - ¢
ENTHEEF v FVCRWT T 7L LTEAT % 6ol .

%o Fx FNBE~D SDS OWFHFIC L VENVE  § sof :
S (EOF) ZAR/AET 5720, BbHEEh o B al
5Ny ITE KRBT 5. SDS A BTk T ap e

B3 L= 4 o 57 L SDS 12 & 0 A LA 72 20— M
HAEMEEEZAT DL/ D728%, EOF & idif Current/ A

BT L, A s — BV OEBICH-S  temperature at the distance of 5.0 mm from
CRUEHBMRAE S B, & DICHHET Y R MACRE T o e et

L7ce —4 —CEMEZRETDLIZEITEY, & . 1400
BhRIRIEEDN TS N D, 2000 (a)

_
o
o
o

800 [

[t S e N 52 BSA
0 — 4 3 VBN R TR NRE IR ET soor TI /
400 | \

ZEZAMMLT, dEEICERZ LD 200'—/JL
0= I UBOEEHRER L E LIz, £ Ok ‘

0 1
BB OB £ 0 I EE DI A B S ° ® el ®

i, K35 ATEHELZ80 °CETOHRIENARETH

%= LRS- (Figure 2), & =T, B ; 1400
BRI LAy 74 UREHEME IS >V TR & 1200
Tole b 2 A, FEMBRFIZIZ T r— R —7
NI NT-DICx L (Figure 3a), MNEVEEIZ 1
P @mOE—7 RSz (Figure3b), 2L,
FEIBREIZIX & > /N7 EHIISDSIAE R & OB 2001
THCEE SN THE LT, AT % = & TSDS o = - -
TEVEDMEHE S NT-FER, 27 4 — 7 OJFH Time/s

WSS RBHERONRNM E L2 %" L Fgure 3. Electropherograms of fluorescently
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° heting and (b) thermal denaturation. Injection
t— & —iRYEERIC K D INEREE O INZ LV timg 5s Currert, (8) 0A; (b) 50A.
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Microchip CE Using 1,10-Phenanthroline CL System; Effects of Surfactants
Takahiro NOGAMI, Masahiko HASHIMOTO, and Kazuhiko TSUK AGOSHI
Faculty of Science and Engineering, Doshisha University

Abstract

The fourth periodic transition metal ions, such as Cu(ll), Fe(l1), Co(ll), Zn(I1) and Ni(ll) were
analyzed by a microchip capillary electrophoresis (CE) method with chemiluminescence (CL)
detection using the reaction of 1,10-phenanthroline and hydrogen peroxide, where the metal
ions acted as catalysts for the CL reaction and the CL was enhanced in the presence of cationic
surfactants. The effects of six cationic surfactants on the CL intensities and migration velocities
were examined in detail for the Cu(l1) analyte. The CL of Cu(ll) analyte extremely increased at
the concentrations of the cationic surfactants higher than their critical micellar concentrations.
Using of 8 mM CEAB, the sensitivities of metal ion analytes for the reaction were Cu(ll),
Fe(l1), Co(ll), Zn(I1) and Ni(ll) in this order. The Cu(ll) was determined over the range of
7.5x10° — 1.0x10°M with the detection limit of 7.5x10°° M (S/N=3).

[#S]

T, e TFAHAOMNER (A4 7 uF vT) ETHEA 2RO EITOMENIER &2
EHTWD, ZOXHI%e~A 70T v 7T EHOT oM IR0 RE O fEfE, ©EREIED
R JRL, /J\’*'le’?ﬁ%bkkh\ot%l)ﬁﬁ)é@é Vo HxlE, v M/ ueFyTFxy T ) —F
kB (MCE) ICBUF2#HiELE LT, ﬂ:%%‘é (CL) *ﬁﬂj%@ﬂ% L 7= MCE-CL 3 %
T AR, ,—JJEZND,—J“ZF“& SHTiCE Y LA TE 72 2, 4H, ﬁ@/ﬁiﬁl FTHREG
Bz CLORISHE L, MHEEDOR L2 B E L% 75‘552/1/ ThbiTWwag, L
L, ZOAT =X L EFEMIRE L7omiE 134070 <, Wik iﬁ“%%ﬂ’(b\iﬁb\ N
FIETIX, @A A4 0 it & U C1EH 3 % 1,10-phenanthroline (phen) CL RlzBW
T S ISR 2 JZ/V%ZIKCL&ES@ELEE%& L72é 20 CL OB FEEL KRS AT I

CEVBRE L, X0, mEEom EEBHE L, REEEAIORMNE&RA A O
Eﬁ”ﬂ@v@b CHEZBEBIZONWTHLRAI LT,

[3=8k]
<A 7 aF v FOMKRK%E Fig. 1 157 Lz, K Al |

,\7/(y Da;“/7oti, +$0C§??}§?‘5 22&@7/{ y Platinum electrode E g
7 F v LE 50 pm x & & 20 um 5 DEET v Quartz substrate ‘ _
YOV 31 mm)EA L, EEKO EEIZ, B 2 T g
mm, ES 1mm OHAERY P——(R1—R4) M
RiFoniz, Fryrxnll T ) EREKE (130
mM NaOH—50 mM NaCl (pH13)) Tl L7~ 25 L
uM—10 mM BA A4 > RiEiEtER 2= L, RH7
VAU ERIE TR L= v AR A RL IS,
20 uM phen # R2 53 X U'R3 {2, 1.1 M H:0:2 %
Wa R4, TNEN 2 T2OFEALE, RL-R4ICHIINT HEEZ 2> bu—LT5

R4 R1
f——— 350mm ——

Fig. 1. The microchip for the MCE — CL.
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ZEIZXky, BTN E RL DO T v U RNARER ERTHBEET v o R~ & k)
¥, RAICBWTALE CL 2¢E&E FH#HEE PMTD) CEH#ZMREL, Hon-Ers
ek LFEE LT,

[HER L EBE]

R112 1.0 uM Cu (IO H > 7z A
L, F v RV OGA A 2 5 I M i
EErEISETWo-t XD CL MEDIS
BB IOERKBZFE 2R % Fig.
2R LTz, i HARELY EH ST
X, BEDOREICETDLE CL MENEL
SHEMUT-, FNHDMEET, KEBRSM
TIZBITAHERIELEE (CMC)ThH
LEZOLND, SBEAEMICLE > T CL
FEREMT 52ERNE LT, ACLRICEBW
T phen IZXT HLFETH HA—/N—F
XURIVUHINALT =F (0 )N EBM & A
THIBALEHICHEXOHEAERIZEL - T
BN Z L BHEENEBKETHD Z &
5 O OFEEFEMPELIRDATLEEEZE LN
e ZODOZ X, BBAA U REIEEAITH D
sodium dodecy! sulfate (SDS)% F\ 7= [AlkE D 3
BRICBW T CLEN AN hosTmFEND D
HERICT& B, £72, Hi O D43 iR CHERRT A E K
X7V HNOH N O &L CL
FORZEPMET LN, 22 ClidAEKR L7 OH 28 2
T LS THEINDITZOTHDLEEZD
53, Cu ()L OER SR A 4> (Zn (1),
Co (1), Fe (1I1), Ni (II)) @ CLJS& 2SO\ T
b RIERICHR T2/ R, BRI A 4 OfEIC

X > TCL @i%'JEZEz*F yARE YA Table 1. The relationships between six different cationic surfactants
ARG hot-, FDOhE and CL intensities by the present system.
% Tablel IZ/x L7, & Sample Concentration CL intensity / mV

§ N / uM None CEAB CTAB DTAB Zeph TSAC TTAB
c EMHEAIRE 2 k-
7; LG %%J e 5 Zi/: cu(ll) 1 6 543 251 158 342 428 206
AIHFTHIZO2NER Co(I) 500 0 32 52 25 29 11 39
KENEENMET L, CMC Zn (1) 500 0 47 32 18 58 93 10
'fﬂ‘ﬁ@/)i%};{:(%/i(ﬁ(@]ji Fe(I) 500 0 41 25 22 106 39 27

Ni(ll) 500 0 37 32 0 82 32 51

M 23 fis U 7z, i 2R & Fig.
BIWRLT, R E LT, A A REiEMEAIDN ~ A 7 S BEE A 535 2 & TE
C2BEBRREROREBICED DL LEEZOND, ZOXRMETICHEWNT, Cu(ll) &
Fe(T1) 4y B i 2 1R L 72,

[ xik]
1) K. Tsukagoshi, S. Ishida, and R. Nakajima, J Chem. Eng. Jpn., 2008, 14, 130-137.
2) M. Hashimoto, K. Tsukagoshi, R. Nakajima, and K. Kondo, J. Chromatogr. A, 2000, 867,
271-279.
3) K. Ishii, M. Yamada, and S. Suzuki, Bunseki Kagaku, 1986, 35, 373-385.
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Development of On-line Preconcentration Tips for the Analysis of DNA
Adductsin ESI/M S

Hiroya MURAKAMI', Mio KOGUCHI*, Tokuhito SUMITANI?, Yukihiro ESAKA"?, Bunji UNO",
Yasushi ISHIHAMA?®

Gifu Pharmaceutical Univ.', United Graduate School of Drug Discovery and Medical Information
Science, Gifu Univ.?, Institute for Advanced Biosciences, Keio University®

Abstr act

We have developed a sensitive and quantitative method of DNA adducts by using liquid
chromatography —electrospray ionization mass spectrometry (LC-ESI/MS) for replacing the
32P-postlabeling assay. Although 32P-postlabeling assay is the major method because of the
most sensitive one at this moment, this involves the postlabeling process and the use of
troublesome radioactive materials. In this study, we prepared the preconcentration tips for
LC-ESI/MS analysis which can remove normal nucleosides or bases and selectively enrich
DNA adducts. We have removed almost normal nucleosides or bases successfully and have
performed selective enrichment of CPrdG or CPr-Gua as a model DNA adduct treated by
preconcentration tips. Furthermore, using this tip, the amount of CPrdG in the sample
solution of relatively large volume was injected with one-shot manner to LC/MS system and
we have accomplished 21-times higher sensitive detection of CPrdG. This method would be a

useful tool for the quantitative determination of trace DNA adducts.

(#E]

DNA #E5&KIE, BAADERDM T THAMEIREDIVRIT—H—ELTEFEINTLS.
LAL, HAUEADE—BRREEEZ 5N TS DNAEEIT, 10°~10E (A EOSHESH TEE
ABTLAEELLZN:=SD, SIEIZIEENERENROOND. ZO-OENREEZETS PRI
FSRIVEDNFERAITEELTRHLLNA TV, LALKRFERIIHRAEDEOFREELERIC,
FULREHLNEL SIVEREEREZE I MEOHENEFTFA TS MEFTICE AL,
LC-ESI/MS(LC/MS)IZ;E E LT DNA BISAD DT EDRREEIT>TE Y LCMSIERERETIE
BEEHEICIEL2EDDBRELGHTFETHY, Tz LC NEELSFEICEIBREDOHEA
EhEICKYSVRERIEMHEEEZF > TS, SLDFEKRELGEDRINEDLENGZNELSFIRD
ALTWS. ZITAMRETIE, RBEEZECERMGIILENTTRETHY, M ONELELZITR
[CBAFRELGCATLORFEZBMEL, AELICKYBRFE SN stop-and-go-extraction tips
(Stage Tips) $i 7% ALV T DNA 1815A% R IRM TR - BEA T RELRF Y T2 L, ThERAN
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== E DNA BIERO D ITEDRREET o1
[3=ER]

DNA BISARETILELT, 7EMZILTERER®D DNA #EEAKEEZ, EDI—H—EY5%
XL AL RELT 1,N*cyclicpropano-2’ -deoxyguanosing(CPrdG) %, #E£&L T 1,N*cyclicpropano-
guanine(CPr-Gua) & UF N>ethylguanine (Et-Gua) DiE R EZNEFN AL, Stage TipsDLEEEH D
iz 4T o7=. Stage Tips IZ(F, 3M #HED T LRT T 1RV (FEEHI:C18)& Waters 11 B D Sep-Pak
Hh—RJyPRAM ODSEZENZE ALV, LCIMSEE (X HP-1100 series LC/MSD & R T L%, 7 B
HZLIZIE TOSOH 100V ZENZE AL, BB RIZITK-A2/—ILREA =,

(#ER-EE]

Stage Tips [CFEHET S ODSELE AR T HILITKY, EEXILA VR DOHEBRELIZIZ 100%0D
[EUREEIZT CPrdG B IRMICHIR ATRe e Fy T ORRICR L. - ImL O LEEZFYT
[CTHEL, TOUNERHLEEZNNRALTALLER, RERTELELTHY 21 ZFEBORE
BELEFICHYLIZ(Fig. 1). RIZXRILFIRELRBELTRIFEAA LT EHBL, ZA$H DNA
DNoLELEDAHDEELALEICKYEBATFEETHITIVIERTORNERTEL, T0:E
REGBEFVT DERERELI.. TOHERER, CPr-Gua & Et-Gua XL AR DIBE LRIRIZESR
BELREL, BEEEOHEERMICEMAIEETHLIEN AL ELST=(Fig. 2). THITEHR
HMEDSEREL, AA EZKHH DNA ZRISEE 1= CPrdG &8 =4 DNA (LT, B
L, TOBUEBEELIZHEBEF YT ICTUELIMER, CPr-Gua DAL RENAIEETHA L
ML M EG STz, HRTIIRERFZITOTVDSFYTE MS EEF ALz RERAL
ERLEDETHRET 5.

Fig. 2 LC/MS profiles of before(Left) and after
Fig. 1 LC/MS profiles of before(Left) and after (right) (right) Stage Tips treatment (CPr-Gua)
Stage Tips treatment (CPrdG)

(3Z7ik]
(DInagaki, S.; Esaka, Y.; Deyashiki, Y.; Sako, M.; Goto, M. J. Chromatogr. A2003, 987, 341-347.

(2)Rappsilber, J.; Mann, M.; Ishihama, Y. Nat. Protoc. 2007, 2, 1896-1906.
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Electrophoretic Analysis Using Or ganic Nanoparticles. 4
Hiroshi SUDAKI, Kenji SUEYOSHI, Fumihiko KITAGAWA, Koji OTSUKA
Department of Material Chemistry, Graduate School of Engineering, Kyoto University

Abstr act

This paper reports a preparation of cinchonidine (CCND) and cinchonine (CCNN) nanocrystals and
their applications to an enantioseparation by capillary eectrochromatography (CEC). The CCND and
CCNN nanocrystals were prepared by the emulsion method which utilized a crystal growth in an
oil-in-water emulsion without stabilizer. As a result, white-colored agueous dispersions of the organic
nanoparticles were obtained. The SEM images showed that the prepared CCND nanocrystals were
spherical-shaped with the diameter ranging from 400 to 600 nm. When the obtained dispersion was
introduced into a pol y(diallyl-dimethylammonium chloride) (PDDAC) coated capillary, the nanocrystals
were strongly absorbed onto the inner surface due to the electrostatic interaction between cationic
PDDAC and the negatively-charged organic nanocrystals. By using the CCND or CCNN-coated capillary,
the CEC enantioseparations of racemic amino acids were successfully attained.

[#EE]

T4, ¥y BTV —FEX 7 u~ /77 14— (CEC) [ZBW T/ Mkl 1% [EEMIC Wiz
mPERR LN ER STV b, T/ ;”f&ﬁ%%lmt L7c%t, BEEHOREEOHINT K 55y Bfke
Dl B, F R ORIEERIZ L D o BERIRPEOFI#E e ERWIRF SN D, LMLRDG, &
WT 74 =T 4 —5 RT3 501 (Jﬁ/h) Z [EEARIC AT DB11E, VA RigkLTF
[ EAL 2 FTREIC T A BB OB ANRRI R TH Y, B ORBEN VI L 705, £, §E
FHEHZFIHLTY A a2 v B 7 ) —NEREICEET 2 HFELRESNTWDR, &
iz FF12 70 WBUKEY 72 U v RIZITE A TE e, £ 2T, AR T, BKMEOEWMEEY %
KAPNZLEINZ I BATRE T V RN B G G T/ Il EB L, 7 2 BEICHT 5 7R
kB R T b 0D, BUKMERE < CEC BEM~DOEMBRNETH 7z atFTirias R
FDOT /b ik de, £, ERL-T /R a ¥+ © 7 U —NICHEMR EZEMNIC X - THE
EfbL, ZNEHW e CEC I2X 57 X/ BONFRMERSHTIZ OV THRET 21T o 72,

[3=28%]

AWFFETIE, 72/ B~O@EmVL RS HRE S Tnh v ra= (CCND) BL D
v > a=> (CCNN) % Nakanishi & DHfFE/ L —FIZ L VIR SNEFHLE Yz~
Ta vk e HWTH R L Ls, BRLIETIOK 10 mL kL, ### T T 5 mM CCND £
X ) — VIR 400 pb o< D EHE T 52 & CREmAERR L7, =~/ a UIETIE 200
mM CCND/ kL= Ak 6mL 27K 100mL (2538 L,60°C T 10 B S AEE AT~ 7=
%, 2 RIS CEIRE THAIT 5 2 & T/ fid ik =570, F/ fmEElkd v 7 U —
L, Z2a—XA RV AX¥x 7V —NmEzITFTA MR ~—THLRI T VLT ATV
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TrE= Azl R (PDDAC) CEM L%, REDOY — X BEMNRAD COND F7-1%
CCNN T/ i D5y Ui 23k L, FaEAH A/ERIC K 2 & 25 L TERL L7z, CEC i
I3 PIACE MDQ (Beckman Coulter) Z HVy, vkEIEIZIL pH 5.0 @ U ik 4, NI
DNB-2 A v BLRT7 2=V 7 7 =07 K, EXRER (EOF) ~— I —IZIXF AIRFE
EENENHW,

[#ER L EBE]

FLIEIZ LY COCND %/ fldfb Lz & 2 A, Wik T
BT EZICITIZEE — 2 08RN B o0, 3 <ICEEL,
XY T —~OBRIINETH ST, —FH, =gy
EICK D ERIL 72 CCND 3 X8 CCNN J / #fidbid, 7EHR
5 H% b LERTHURIEZMERF L TV, ZDxvw Ly a v
FEICEERIL =T/ #do SEM @A RIELZE 25, A
£ 400~600 nm DERIRDF /GBI S 7 (Fig. 1),

PDDAC fEfilz & 0 WEEREICEE L% v T U —IC (EjgNlbiEar'\]"O(‘;y‘gf’; gfréggrgjgg;‘fhe
KLU TCTRICHE LA/ fdho s Bk 2Bk L, #&EMHE  emulsion method.
AERZERA LBzl Al-, 20Xy T ) —ICki) 5 £EEMIREE EOF HIEICL -
TEHli L7z, ZDOfE%, PDDAC ZEAMi L%+ 27 U — CTELl S 7= BRI ~0 EOF 23,
CCND 3 LT CCNN T/ g DIEMIC L 0 KT 2 Z & R S 4viz, 723, EOF ~— 71—
ORI OFBMEIL RSD (n=5) T 5% LT ERAFThoTz, U LEOFRN L, ADE—%
BALZ AT 5 CCND BL Y CCNN F/ FEEE N EEICLEEICEEL ST 2 AR Sz,
ZZ T, L7 CCND F/ ffEfix ¥ £ 7 U —% M\, DNB-r A v > &7 2 =LT 7
=20 CEC HHrziTol-L 25, EH5 4 pH 5.0 OKENE &2 W ZERIC % T LB DS R
Shiz (Fig. 2, F£72,CCNN ZHW=GA b RIERIC e A > DX FpBENER S L7z, ULk
DFERIND, T/ ki X v (BkEOEW Y raF T A REOX Y T Y —HNEE~D
ZEREM L, ZNEBEMIZHWTIEFRER SRR TH L Z LA LN E o T,

(@ 21 (0)
2 > L D
8 £ ||| &
g 8 14+
g ° z
ff :
o 0.7+
2 3 4 5 6
Time/ min Time/ min
Fig. 2. Enantioseparations of (a) DNB-leucine and (b) phenylalanine
in CEC with the CCND coated capillary.
(2% 3R]

1) Kasai, H. et a. Jpn. J. Appl. Phys. 1992, 31, L1132-1.1134.
2) Kwon, E. et al. Cryst. Growth Des. 2007, 7, 600-602.
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Enhancement of separation in capillary electrochromatography utilizing
difference in electrophoretic velocity under heterogeneous electrical field
Hiroki BUNO*, Shinya KITAGAWA, Hajime OHTANI
Department of Materials Science and Engineering, Graduate School of Engineering,
Nagoya Institute of Technology

Abstract

The mechanism of the voltage-induced peak zone sharpening, which was found previously in the
separation of peptides in pressurized flow driven hydrophilic interaction capillary
electrochromatography using mobile phase containing perchloric acid (PA), was investigated by using
a contactless conductivity detector. When the gradient elution was performed with the mobile phase
containing PA, the formation of a high conductive zone, which might be generated as a result of
desorption of PA from the surface of the stationary phase, was observed in the column. The high
conductive zone was transferred to the column outlet end by the pressurized flow and outstripped the
sample zone. At the interface between high-conductive and low-conductive zones, the peptides would

be stacked by the difference in electrophoretic migration velocity.

(=S ——————
¥y b7V —EK/u~v /77— (CEC)
TR e~ NI 7 4 —EF X BT U —ERIK
OB 2 P - FIETh D, SUIFR=ETIE
uwib?7/1/hZ%% mbtﬁmﬁﬁﬁ
EHERZ v~ N7 77 4 —IZBITHXTF Ky
%ﬁﬁ:ob\“(ﬂn%HO“@‘é ZORESR, Fig. 112
AT KT, BEMICERERE AR L-TKV OE

Absorbance[-]

FE 2 FIIN U730 B~ 7T Rakho B 2 33580 o 2 a5 8

Time[min]

L. DBENKIEIC SR ET A LWV BSEA R L Fig. 1 Separations of angiotensins with

and without application of voltage.
To, ZOBRRIL, HIMBHEA-3KV BLUSKY - vighile phase @ (A) 0.02% PA in

“C“&')‘éiﬂ/\ ST, F/--TkV ZEIINIL TS acetonitrile-water  (155/5,  viv), (B)
I UTBES R U 7 LA afEfE (TFA) 35 1 Ogs 0.02% PA in water, Gradient elution : (B)

from 0% to 60% in 15 min. Peaks 1 to 4
Z7NAn T F i (PFPA) THH5EICE  are angiotensin 1V to |, respectively
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BFHNTNRY, ZOHREERA 2B O ST % 2 & T CEC /D @ MERE L2 v RE
ThHhDHEEZADLNDN, ZOBRNPFEHT DA T =X LIZHOVWTTELEMH STV,
Z I TR T, I 7 ANOESREEREIC L 0 BERBA 4328 a i35 2 LT,
B — 7 St A T = X ORI A iR A T2,

[25k]

EEIZIX, 77V FEROTZHD 2 HOR 7 (LC-20AD, Shimadzu), 1 > ¥ =7 & —
(7520, Rheodyne). R & &z 8 B 4 HH 25 TraceDec( = Fii@pE). & w6+ B JF (HCZE-30PNO0.25,
Matsusada) % H\ 7=, 2BED 7 AZITEE Y % v 7 U — (i.d. 0.15mm) (2 Amide-80
FRIEAI(TSKgel, Tosoh)Z 27 U —FE LIEAK L7z, BEMBIZITEESRBARML7-7 & h=

N U VDKIES R & VT,

[FER LB

AR SR B B R AR A WV C L R ' ' ' ' ' ' '
BIRMBEEZ WG e 07 7 V=0 MR
HEE AR CBT D 0 T AN BRUISEELAL,
% Fig. 11T L7e, iSRRI ENE 2 v
723548 IR 7.5 0 IS R AT HY 72 /& BB U
FEIR A FL 5 40, TFA 35 L O PFPA i EhAH &
AWgaTirzdohieno7-, 2 .
B EMICRE LT mERBA A nrs 7o = [ , . , . , L
o MRS X O A LT & TR A A ’ Timetminl
I 7 b L2 Vatllen oty g
DER SN THD EBEZOND, KisE containing perchloric acid.

B (EEY) i o7 T REB B E

(IKES) fEICKENT % L BEXIKENEE MR T 5700, 2o OFERO S m TRl 23 R
L, E—r»™edifb LB 2 o6NnD, -3kVBLO-5KY TE—Z7 MBEHE LAV,
ARG FE IR CORBLOUKENEE L W RmDOEED TN RENZDTHLHEZEXLND, F
7z, TFA B XU PFPA IISIMBENIFE Z W e GBIl B — 27 ESUE L old, 2 b ofglx
B EMICRET TR —EBERERIN RN D EEZLND, ZOLHITHT LINTOE
L ORY—ME2FHT 25 Z & T, CEC Bt &M a5,

Relative Conductivity
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Study of EKC Separations
with Stepwise Carrier Changing Systems
Miki Kobayashi!, Yukihiro Esaka'? Bunji Uno'?,
Gifu Pharm. Univ."; United Graduate School of Drug Discovery
and Medical Information Science, Gifu Univ.?;

Abstract

We have been studied EKC separations changing carrier systems overtime in each single run
by replacing inlet running solutions in the absent of electroosmotic flow. Previously, we
employed a mixed micellar system consisting of CTAC and Tween 20 to separate organic
anions such as substituted benzoic acids. With gradual change in the composition of CTAC
and Tween 20 in the running solution of the inlet reservoir, both much better separation and
acceptable analysis time was achieved simultaneously. Next, we increased concentration of
cationic CTAC micelles using a pure CTAC system during a single run to achieve micellar
concentration gradient elutions for better and fast separations of neutral analytes. In the
present work, we will mention about use of different kinds of carriers possessing remarkably
different characteristics in interaction with analytes. Namely we have employed both SDS
and ionic CD derivatives as carriers in single runs and have achieved remarkable change in
selectivity in separation of substituted benzenes. Some theoretical discussions for
employment carriers of more than one with different electrophoretic mobility and simulation
of separation will be given also.

[ITT®iz]

Tex OFRETIE, ZHNETIZ, MEKC ¥ V7 —¢LToH, JIBLORE, Mkt
BEWAR PIC 2 b (FERRICIII L2 ER) T2 HEERE L&, KFEnRIREDo&EED
SYBERINVE T, B2 AT 55y U 7 — EREHR OB MO W EAERIC X o CE
RENDZERMBNTND, ZHEVEREL T, BREEEZET LY ) 7T —OER - &
bz —ZEEEEHRICITY 2N TENL, L0 AW DHERIRMEERIC SRR D B2 5000
ThbH, TNETIZ, SVVBESZ TV ME K77V MECOWTHRE LT
Too AlENX. R, FRTOUYFEZ TR, REiEHEA & GEEY & 9 B~ DR
HENRRKRESERZLX Y ) T —HTOUY X ZRF Lz, BREOKRERENEZFHFOX v
T—E ARG DED T, HAVBRIREE R TE D VAT AOESE R LT,
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[=5]

AEHZIE, Fig.2 O R Lic, PR EI 2 L Lz 9 OEHRAS B U EE W, X
¥ U7 —IZiEE A A MR IEMEA T 5 sodium dodecyl sulfate (SDS) & &1 41 CD #%
HKTH 5 B -Cyclodextrin Sulfobutyl Ethers, Sodium Salts ( 5 -CD-SBE) % fiv 7=, 8 -CD-SBE &
% B-CD Z# L T\ % D-glucose ® 2,3,6 7.0 hydroxyl J:(Fig.1). &t 21 fEOMIBHIZ*T L 6
~7 {# sulfobutyl J£78 ether #& & L& 2 L&MW TH D, T 7V —I1ZiE,. BEXRSE
Wi &2 3 % B B9 T poly-N,N-dimethylacrylamide NEE = —5 ¢ > 7% Lz b D2 H L=, #l
EFOX ¥ U7 —ZFKEAIX, GND I & L7z inlet | U ' — _—DXH % L TITo 7,

[RBELOBL] Fig2 1T, 1.2w/~% B-CD-SBE O F v U 7 — B Cokdh L 7= 5.
1.2w/v% B -CD-SBE 7> % 30mM SDS (Z 3min TH) VY & 2 pk#h L 724558, 30mM SDS O % v
U7 —BMCKE LR R Z T, — BRIt iZflty V7 —2BATLHETHY,
ENENDEFENRIY VT —Y =V OB EEND, ZOEFHF Y VT —Y — B
e ToXy V7 —NEUEETCBENT A0 EN DD, R UHETKEISEL72DIC, %
HRERIKEN DKM O SEOREIZAF v VT — 2B L7z 9 2. EERE— N CTikEhZ17
572, 1.2w/v% B -CD-SBE TlZ—fRIZ D BEREMEL BN 2L A+ Th D, —FH T, 30mM
SDS TiE 9 OFEA 60 okl L CHMHTE hotz, £ LT, MGTOEHIEIZRE < R
2%, YIOBEAIZEYD, WGDOF v V7 —O8 40 0 2 BREIZIE U2 ToBEssdhic
L. @PUEE RE <21k
S, RIS EEE A
SHDHZ ERHIKT,

Fig.1 Chemical structure of f-CD
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