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REOHE FEHME through performing of CID-MS" measurement as to a sugar chain of
unknown structure and comparing of thus obtained data with refer-
ence data acquired in advance. There is provided a method of ana-
lyzing the structure of sugar chain, characterized in that (a) as to a
target sugar chain, CID-MS" measurement is carried out until obtain-
ing of specified m/z fragment ion, (b) as to the fragment ion, further
CID-MS/MS measurement is carried out to thereby prepare a CID
energy-dependent curve showing the relationship between total ion
count of obtained specified m/z daughter ion and CID energy, and (c)
this CID energy-dependent curve is compared with the CID energy-
dependent curve of the same m/z daughter ion as above-mentioned
daughter ion obtained by CID-MS/MS measurement of the same m/z
fragment ion as above-mentioned fragment ion obtained from a ref-
erence sugar chain of known structure.
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TCID—MSHIEZEITV, ThEEHIZCID—MS, / MSHIE T3 icIvEbR
7ZCIDT= R NF—KIF IR A B IR T — & LD 2 LI LRSS O SR 24T
SHETHD, 2T, BB EEH T 2DOFEHIC OWTRI—DTIF 7 A M
A LN AHETCID—MS JEEZITV, BHOIT 7T A M AL EEBIZCID
—MS,/MSHIEL. BONTZMAZ L DCID= RV — (K IF R AR —ThDI L
R LTz,

PAfELeX5HE (K9A) BLUE T ARUGEREDLeX 58, (B) DF MU L ANAF
SR 1 ERERIZCID—MS,/ MSHIEZITV, LeX —osylfE ik (LeXi#iEa &
I N=TBFNIT NP I ORBIRTE2ETe) BROTIT A MMAY (m/
z=552. 19) @IS,

ZIT ZDTFT A MMA AT DNTELIZCID—MS,/MS (TR R TO B
(X3B A £725) BIEE#AT o7, Fbiz7 mybm,/z=406 (C) 3L 0388 (D)
DT FT A MM AN DV TCIDTRNAF — (K IF IR A B L 7o R A 9C K &
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[0074]

[0075]

[0076]

[0077]

[0078]

UDIZRT, A A TRLEZZ T3, PAELeXSHEH KDL O, T 258 T A T
EREDLeX5HEH RO DE R T, KNLHLDREINT, BApo#iEsH T o5H
PHBLNTELDTHoTh, Rl—DOWEIELH T27 77 A MA LV LELNDR

—Dm/ zDIPAF L DCIDTZRNF —{KIF BRI — BT 523 B,

(3) 7 —DkHI

[Fl—DOWEEER THPSIERMEDT FT A A NTDONWT, ZhEARFEH DK
BT HIENTELILEMR LIz, Fuca /B (1—6)Gala /B (1—6)Glc
a /B —Octyl(10A) D3 2DI VAL REGBENENRRLEEDT /~—%
fb5E L, HPLC THBERE A TR o7tk . ZIbE FEMF] 1 LRIFRIZCID —MS
/S MSHIEEATTz, ZDEEDFuc o (1—6)Gala (1—6)Glc 8 —OctyldMS,/
MS% B2 BCID=FA¥—(B:0. 82V, C:0. 96V) THIELZAZMLD1451%
B10B, CiZRLTz, MbBBH28912, m/2=623. 3D AF 13, CIDTR
X —H0. 82V TiIm,2=477. 207 FT A MAVEAL, EHIZ0. 96V T
EBIAA M, 2=477. 22331, 1D2DDT T AN A U EELT,

ATV EER M CTh otz T 5L, ERROFROIL, SN
T AR IANFY —REAF Y —RE T ENH BN, ERSEDT S — D\
7Vav REREAL TOBEHIBAR,

ZZTC, ERRTHELNEm,z2=477. 20757 A " AT DWTEBIZCID —
MS,/ MSHIFEZAT o7 (ZORF R CTOBREBII3E A L72D) . S, FHEFI1LF
LT, CIDZ=RVF—{130. 5~1. 75V T2, m/ z=477. 23DT7TFT A
FAATRITCREGDHHE (T —R) B ROT2HEDAEDT /<= —DHDTHD,

BonizrayMNpbm,/ z=31507 57 A "M A AT DOV TCIDZRF —KTF
R A VR L 72 R A K 10DIZAR§, BRI TRLIZZ F71E, ZVas MR o/
aDbD, WA B/ a DD, =AW o/ BDOLD, OUIER B/ BDHDER
T, £, BTRLEZZT7131B B OCID TEREL -7 a— D7 Vas RS 5
a THoTELD, HTRULETTTN B TholebDERT,

BB BNRENT, 7/~ —BTid, CIDZRAX — KBRS DN B 72RY
AENTIZEOT S~ — BB CE B En o T, Fe, BlIAA L DT S DE
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[0079]

[0080]

[0081]

[0082]

[0083]

TIRAF L DCIDZ RN — (KA R ITIE B L IR D L3 o 72,

ST, EFEDOCIDZ=RNF—KFF MR E A AL T MIADFRR L L TOEJE
i (Bottom=0) & KfE (Top=100) , ZD50%IZH7=DCIDTRALF—(V ).,
BLUCID—MS= RN F—KTF RO ZE dli S COME (Slope) ZHEEEL T L
K 112&YPrism4 (GraphPad Softwarefl#) VTR, H#LIzLZA, T/
~—WCIZERDMELRY, T2, BATL DT )~ —DENIIRAA L DIEZITE
g, ERRHAERICE T T /v —% iR CEAT LR 5T,

BT BRI DOFESIZ OV TCID—MSHIERITV., BHNHCIDZRILE
—KTFHRE SR T —Z L L, R—0bDRb-o7- 58103, BHIBEEIT. 7%
CIDZ=RNVF —{K{F R % 52 2R R — DREIE THY, 7/~ —DEVWBRFE
TELIERDI>Tz,

WIZ, HBESFE—OHEOS KT —#L. AREHECID—MSHIEL THLIL
7=CIDT= RN —KTFHIBRB— B L2207 56, 2RT —Z Db L/ B8
HEBEH O T /~—ThHH et R H B,

(4) CID—MS"IE D B2 2 BHUT BT DCIDT RN F — K TF AR O Lk

AEEPIZBNT, BEBEHDREDmM, 20757 A MMA L DIPAF L DCIDT
FX—KIFHIRA, BT —F—HLTh A, ZOBKTII—HL TV T, #
ERRIRDIENE ZBND, FZ T, #%CID —MS"JIE THLNAZ DDA A
ANCOWTHBRT —FZDE—Dm,/ zDIRAF L DCIDZR VI — KT iR L b
BT 5L, SOICIEMRBIEMIT ZITOZLN TED, ZO%ADOHIZ L TITRT,

FHBFTEAIZORMIE PR = b—"" (Fuc a (1 —2) Gal) & 5 KIRAE
PHoREE S B e L CRIRL 72, OO =t h—7 (Fuc a (1—2)Gal) &
EFTDHOD, 7a—APFEAL CNWEH T h—R% 5 e 2FitE N7 7 MRS (K
11A) XA T 70451 (M11B) THY, fE B ERMERTHD, SHIZ, AlL3HE, B
5P THY, BAF L TOEEHLHALNITRRDH, FEHA. B2 EhCl
D—MS"BHIEZATHIZLICEN T Va3 = VAR TIRAEL 7245 2 b b H@ED
m,/ 2T DT TT A MAA Y (m,/2=534. 18) B3 NIT MMM EL THLIL
% (KM11A, BLUBOBROLEMESY)
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[0084]

[0085]

[0086]

[0087]

ZI T, EBIZDT T T A MM AT DOWTCID - MS JIEZITV, ZHHDIEA
Z (m,/ 2=388) DCIDZRNF —{KFFHIFREARR L 72LZ A, Zhbid—E L7 (
11C), LML, ZEOMDIBAA DOV TH RIFRIZCIDT= R AF— (K17 B A
FRLT2EZA, m/ z=349DIAA L TiEK11DERY, m,/z=331DFEAA T
IX1IELZRD, LN CID= R F — K F I BRIT R 2L binolz, 2oL
Do, EFR2RBOBEHOMEIT BB L HIWr T AL N TET,

FHABIS 23T A IEATIT L A B 0 Y| 1] oD A e D R

WANST /= — A, BEON A NLE R OH EZ BRI TED FREMEIC
BL T, H—DORBEDOREDRER DI NOR DA VT EE VTS LTz, < /V A
VIPFITNA—ADHD o (1—4) , EaAVIfEI B (1—4) FHEENEhLIHE
EERTHVTHY, 7 /v —BMARDHEIZE L TD, £, AV~ HE T o
(1—6) DFEA DS TRY, < /LA VTREL O HEIZRB W THEAALE R DH]
BNCEBEREL DD,

(1) 7 /~—FPEDH 5]

EHaBI1 (2) 12BNV T AR THEDCID —MS /MSEMS,/MS,/MS (CID
—MS"ECID—MS™) MIE DCIDT R L — (KA BRA B — B a2 LA oR
Lic, ZZTH/LNe = INX — KRR E S T EAR I —T 74, HBoiie/ T
A—% (Top, Slope, V_)IZ DV TIDHA B Z AR, ZO2DREFRIXEAFRLIZ, [F
R AL BT VAV RELRIC CT /~— SR EL B D A0S Be Bt V3 hE
WZBEL TR my bL72 (K12) , ZOfE R, CID—MSHED2B H L3 AT
BWTT VI —Y—AF U RE—THIIINTA=FBRRNO—EERL, FRIZ, V50
231, 40~1. ASVOFEIIEF DL mhroTe, —H B A VTN TIE
VBB L. SVAREIZHY, iU, 7/~ — LARRLE OISR DR & ORI
T A= FTHBIITEDIE AR T R THD,

(2) #EAPLiE S5

EHFI3 (1) DNV b—RADOFERIZHIL o (1—6) DFERD DS TVDAY </ h
FVTREOHR TR — o TP RTA—FEREL, vV b—ADZEhbLdt
(777U (K13), ZORER, V_EDHEAALERMEOHERLL TR Tasze
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[0088]

[0089]

[0090]

[0091]

RSz,
FlBla
(1) 3ETAT TV —DE B LV EDCID—MS HIE

SFETAT ) —D—E ThHDHT7a—A(Fuc) , H77h—A(Gal), BL, 7 ra—
A (Glc) THEREN 3P Fuca /B (1—6)Gala /B (1—2,/3,/4/6)Glca /
B —Octyla7 /~—BAWEL TAMLUHPLCE FIVWTHREL72%& 4 D3FEIZD
WTCCID—MSJEZATV, BT 14 7 SV — LA bOEEREHE AV T
ERENAPOEETWE B 20T, HHRIFEER LA YITANRE 32/ (2° X
4) ThDH, HBEEFRE T2 23 BT OV TIAT TV — T —#LLTh
Siot, ETOHL T IR TCID—MS,/ MSHIEIZm, z=623[M+Nal’
. CID—MS,/MS,/MSH|Eitm,z=477[M— —Fuc+Na] IZBL THI 2>
7o
(2)CID—MS,/MSRIERFD3WET AT TV — D7 a— AR IR T — 5

FHaH 1RO FETCID—MS / MSHIEEZENENDHI T MZBEILTIT
S>TT —#ERELI(M14), EDHI—T 749 b (RN DYV TEARK) 8B
272V, %737 4—% (Top, Slope, V_) &HHLIZ(M15), 3BT 7TV —D234k
BHDO5H . Fuca /B (1—6)Gala /B (1—6)Glc B —OctylDfilZ X143 &
15187,

RSN GA—ZOBAREERL T 5T oy B 2L T ER LT
HY, 7 /~w—BMR(Fuc o : B, Fuc B : AINTHE B T5L, Fayhi3CID7 1
TRATOT7F7 A MUZBNTT VL REG DR (T /)~ — 8 2 k3528
PO THD(X16), ZDHE VSOkSIOpeODF’LEJ/\"?%-—& T = — B DH| 5]
DIRELIRBTEN T3 113D, B IRIZBV TR DA Slope BN/ NS EERLTZA, T
X7 —Z DXL DX LD T —THORFIICH I FIEE L TGRS D,
(3)CID—MS/MS,/MSHIEREDFETAT FV—DH T 7 s— AR IR T — 5

CID—MS,/MS,/MSHIEIZEB W THCID—MS,/ MSHIERDOFucd iz
B4 57 e FRRICGal B3 i BEL 7om, 2= 31512357 —#1, 2t fEIn
D% (M17), ORIV DBHBT /~—BYEEZ RS SRR THD,
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[0092] EMifF5 3PETAT 5V —DCID—MS"H

[0093]

[0094]

(1) &7 ay " & L DIEREZ L5 7 vy koo
CID—MS"IEICLVEDNDY T EARD—T DI FTT7hb, ailERLT BHEL
B (REEHNZBNTUEITa—RET T I M= ADGFH IOV THID ITEREhd
LEPAZFFHIURL TOBIER DD, RAWEEHDT /<~ — T ZATORE, ZDHi
FAIZ A TOBNENCEDT /~—DHEE N FTRETH D,
EFATOSORETBHS DIOIT, Fue® o iz, pAEANLOV_FLTSlope
DB EZENTNLLD | {7y EOEREOEZ#HHARY LT, BAEGIZ R L,
Fuca (1—6)Gala (1—3)Glc 8 —Octyl Ti,
V_— a 2OV 0D = 0. 00597,
Slope — a kD Slope®DF-# = 0. 000229
THD, ZOENLDOHREEZS LD | ZOMZFELT DM ZFuc a OFIFHELIZ(X
18), Fuc a IZBT 2747 TV —h b Bl % &K IR T,
[#1]
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[0095]

[0096]

Table 1. EH L38O #E

0.8759 0. 00597 0.02884 0.000229 0. 5974 x 10°

0.8684 -0.00153 0.0286 ~1.1E-05 0.1530 % 107
0.8949 0.02487 002718 0.02718 2.5011 x 10°
0.8749 0.00497 0.02774 -0.000871 0.5046 x 102
0.8533 -0.01663 0.02604 -0.002571 1.6828 X 10°
0.8559 -0.01403 0.02758 -0.001031 1.4068 % 107
0.8694 ~0.00053 0.02937 0.000759 0.09257 x 10°
0.8708 0.00087 0.03002 0.001409 0.1656 % 107
0.8763 0.00637 0.03077 0.002159 0.6726 X 10°
0.8595 —0.01043 0.02997 0.001359 1.0518 % 10°

163 BAB  0.9553 0.017046154 0.04419 0.003145385 1.7333921 x 10-2

163 BBA 0.9383 0.001046154 0.03922 -0.001824615 0.21032494 x 10-2
163 BAA 0949 0.010746154 0.02918 -0.011864615 1.6007769 % 10~2

163 BBB 0.9332 ~0.005053846 0.04188 0.000815385 051192004 x 10-2
166 BAA 09478 0.008546154 0.04305 0.00200538% 097545184 x 10-2
166 BBB 0.9145 —0.023753846 0.04094 -0.000104615 2.37540764 X 10-2
166 BAB  0.8402 0.001946154 0.04173 0.000685385 0.20633147x 10-2
166 BBA 09187 —0.019553846 0.04136 0.000315385 1.95563892 % 10-2
164 BAA  0.9551 0.016846154 004228 0.001235385 1.68913906 % 10-2
164 BBA 0.9319 -0.006353846 0.04117 0.000125385 0.63550831 x 10-2
164 BBB 0.938% 0.000646154 0.04162 0.000575385 0.08652068 x 10-2
162BBB 0.8212 ~0.017053846 0.0421 0.001055385 1.70864712x 10-2

162 BAB 0.9522 0.013946154 0.04488 0.003835385 1.44639341 % 10-2

(3) EIESRATIZ BT 550 T- B DS BEDHHIE

EHHI2 T, BEFHTAT TV — 22T LB DCIDIFAT D LR LN D ER S B IE R D
TRV —KIE AR RN B DI EIE R D = RN — KN — 7 D DD

T RRE—B TS BEEHE CEAILE R UL, ZIUTRR ST
BIENOBRONIERI—DT I T A NETGAT F)—T =2 BT HZETHREEEL T
Wo, ZOBENTTINTIAFT LR —0 FETHLHO, HioEED7wE—E
PEHEL 725, LUVEESITICRBWT, B4 04 7B T OREITERIC
HETHEERRT-THY, KRBT T BEOEZRIZIVI—T BIUR
7)<~—§’(V Slope®) B RRDIERDPELNTNDED, I T BOELEE L
WG ﬁ%ﬁb VELLIRD, LUF . b RO ELEEREE 5 (1X120),

W TATF)— (Fuca /B (1—6)Gala /B (1—2,3,/4,/6)Glca /B —
Octyl) Pm/z=4T7TDTF7 A "AZ Y DCIDZFIVX — K IFHIBRE | 4 [FIHTE
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[0097]

[0098]

PN EUTHWSRAREHD B IRAA > LR —Dm, 226 5lewis a®
ZRIRAF L DCIDTZ RV F—{KTF Hﬂﬁﬁs%%h%’h?%%hévmisctU“Slope%f
Fl—7 7127y Lia(K21), 22007 ay NIy T BOZ RO EL K&%
FTODIED D%, WICZDERDDLV_ | Slope DM IEEZE T, UTICHE
AT,
V_DOHTEME = BiFuca 177V —(m/ 2=477)DV V- / Lewis adV_
SlopeDFHIEME=MiFuc a 7477V — (m, z=477) DSlope V¥ / Lewis a
D Slope

ZORMEIN =& MM A RAFESH O H HIRA A DOCIDT R VX — K17 iR
75>B?%'=E>2}’LZ>V5O:»SJ:U“Slopemﬁb‘é}ﬁbﬂz‘f:o — il %R T R AFESH OR ERT 7 2
S MIK2URTESNC, ZORAFEH D Fuc B LITKELERHBT-DFuc a &™)
TENRBRENT, ZOFEDHTIET AF AT — AP THIN DR EILTE
IRV, ZZCREFEHE L TE L2 SU e M b HBES L7 B E THY., eb
IZBWTIET DT XL AF Y — AR T a— A THHD TRAMAKIZFuc o ik
BRI HEHER TE I, EBCRIFESHEL TRWEHITLewis XTHYFuc o 18
WEEFRFOTCND, TAT TV =T —FE TR THIE T, LR DS VEE TS AT
BETHD,
(4) B ERR DT —Z4HIE

B BT EHE AW TAEERAT 21T I h -V RIS A DX, 8 07 —%
DERTHD, The ERROFEE AW THIEER T, 7, @OV 7l
TFuca(1—6)Gala (1—6)Glc B —OctylZ#IEY > 7 N ELTHWE, HEgIC
AW R — S TIEH BT NI —QITMS AV H 28 THEK Z ) DA IE
ERIIpol, TRV —KTFHIRRT ~—5'%J:I:N‘Z><‘:X$H1(Amp1:»o‘ct(ﬁv50)L:%ﬁﬁi‘
Rbha(X22), Wiz, 2OV FNVEREY 7V ELTFuc B (1—6)GalB (1—
6) Glc a —OctylDFIEZE BEHE 50096 DA E LRI D 1L TITole b2 A, 2R
BT IRVFEFTRE TH DT EAVRIBRE I, M E RS E RO LI LA
EORELHRETED,

[0099] EJEfl6 B B EADBARE
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[0100]

[0101]

[0102]

[0103]

(1) AR FRRLIS LOVE B 4T
LT OARE ORI EZRBL . Zheh g EhEs] 1O RIHEWRELZ, T72b
b BMIEOBEBSITH~DIEANZAY T 2—Va 6T, iid120 1 1L,/ h T,
AW TWBAA R (2L 7R L — A3 AL ESD) 121 1 1,/ min~1ml,”min
OEPATHEALZ, F72, on linedD\ idoff line nanoESIZMAVAILizkY, nl
/ minA7r—)VCOGBFRE ThH o7, ML L THESITEFHIT NI —F v
k=7 esquire 3000plus (QIT ? MS") &V =, M &EELLTIRT, 1)
FyeTU—iREE:205C, 2)F v’ TY—FE 4. OkV, 3)Dry Guas:4. 01/ min
o BT AT AF L E—RTHIE, 22T, CID—MS"HE DA Th2Isolation
widthiZFF A% & 200, 8 msTITFo7,
MidhA  Gala (1—3)Gala —OMe(7 nmol)
#MiB  Gala (1—3)Gal B —OMe (7 nmol)
BAEWC MaA:MmB=1:1
BA®D MaAMEB=1:9
(2) MiFh AR L UMW BD /3Tt
MMmADCID—MS,/MSHIE K UCID—MS,/MS,/MSHIZEDAmpl Volta
gefEDHRTTT A NRE LS 2 DEEX23IZRLTZ, CID—MS /MSHIE R TC
ID—MS,//MS,/ MSHIE Tidih RICER DB Roiigh o7z, fidhBb FERORE R
Th-or=(1X24),
) EAMCEBIESWDD S Hris R
BAMCRITESHWDOCID—MS,/ MSHIE XK )CID—MS /MS,/MSH|
FEDAmpl VoltagefGED& 757 A MR LK 4 DZEEK 258 L VKI261ZFH
ENRUIZ, TN ENDORAMIZEAL T, MidhiTE RN RERERP RN, 2D
ZRDDIREW /RGO ERFRETH T,
PEZE ORI FTRE M
AZEW OFEGEMRANT T IEIL, BIER I OFEFHIZ OV TCID — MS"IEEATRV,
BoNZCIDT= RN X —(KTF MR A EE A OFEHN DX OB BT —F L
FHZLIZIVEIEREEATI HIE TH D, 7 IEL, RERITFIE T OEERMOE
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[0104]

% EHRERRRDDOCLEREMEEL SO ZOME, FIXTO—HERE
XITHEE§HTLNTE, EIABIREDIETHMTAD R CIHE A M ThH D, £727%
TFUEE, FESH DREIERIAT L\ OO WK AR MR P SR D FHANT L2 D D H IR BT
FEGE D B B D TR OIBYE R B T E oM T LR DR 7 7 — DR E
% BWIERICEIR T AEMN LR DO THD, SHIT, ARHOMEREFEICE
0, RIEDFEMRT — 2 T2 B 720 IR Z DB E i ITHIE § 528257
ReL25,

[ v D 8 B 72 7

(X1 113, A DT EOBIEEZRLIZK THD,

(K21 21%, AFEHOFEOEREEZ RLTIZK THD,

[XI3]X31%, AFEH DTG IEDOBMEE R THD,

[XI4][%413, AFEH DO TFHEOBIEE/RLIZK THD,

[XI5]51%, AFEH DTG IEOBIEE R LI THD,

[X6]X61%, Fuc a (1—3)Gal 8 —Octyl#CID—MSHIELIFERERTTT7
ThHD,

[K7IK 71E, v VAT A — R VAT EA— 2D, BLOENLECID
—MS"HELIZAER, W ENDE R LUIZERE R T/ 77 ThD,
[XI8]XI81%, Fuc B (1—6)Gal B (1—4) GlcO R B LG Hib DR, B
CENBZECID—MSPIELIZFE R, W CENLE W LT FERERT7FT7 T
BH5,

(9] 91%. PAfbLeX5¥E LR U AR IniERED LeXSHE DL, BL U ENHEZCID
—MSHIELIZAER, WNZEN R R LIz ERE R T 57 ThD,

[X110]%/ 104, Fuc @ (1—6)Gal B (1—6)Glc B —OctylDT /~—DiEi, 8L
VENBECID-MSIE LA R, WNCZENOE LI RE R/ T7 T
BB,

[X111311i%, BRI OB M KL HH =’ h—7" (Fuc a (1—2)Gal) &H
THRPBFEFH2BEOMEIE, BLUOENLEZCID—MSHELZFE R, WTEN
bR LTERERT T 5T ThD,
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[X12]K 121, = /VIAFPF—R =)V T FF—ZDCIDT R )LF— K IF Hh R
DORRONTMREA A 737 A4 (Top, Slope, V ) LN LN2DEFKICT 7y
IR E RS TT7THD,

[K13]3131%, TV IAFHF—RE AV IAF P A —ZADCIDTRLF— KT
HIBRD DGO IAREA A 73545 (Top, Slope, V ) &ZNLH2DEFKIC
Ty NI RERTTTT7THS,

[14]K141%, 3¥EFA 7TV — %M T DFuca /B (1—6)Gala /B (1—2,/3
/4,/6)Glca /B —Octyld7 )~—D5H, Fuc o (1—6)Gal a (1—6)Glc B
—OctylZCID—MS"E LM RERTTTT7THD,

[X15]K151%, Fuc a (1—6)Gala (1—6)Glc B —OctyldCIDTR/LF —{K{F
BRE D —T T A NI RE R TTTT L, ZDOTTTPARONTIRHA T 3T
A—% (Top. Slope, V50) DIETHS,

[X16]X16i%, 3$ETA 7TV —%& A D5Fuca /B (1—6)Gala /B (1—2,/3
/4/6)Glca /B —OctylDET /~—DT7 a2 — AR LA RS I fRZA A %
FA—4 (Top, Slope, V_) Z2DEBKICT 0y NIk RER TS T7 ThD, KT
J=—IRE A B R TR L THREL., #121X163AABITFuc o (1—6)Gal o (1
—3)Glc B —OctylZE kT2,

(171171, 3¥ETAT TV — &R §DFuca / B (1—6)Gala /B (1—2,/3
/4,/6)Clca,/ B —OctylDRT )~=—DH5 h— ARk SHITRRES B 1R
RAAY 7345 (Slope, V_) &2DREBIKICT vy ML RE R T 77 ThD
[B418118i%, 3HETAT IV —&AEWL T DT )~ —DIRERAA L /T A—Z DEIE
D2DERRKIZIBW T, RAEHDOT /~—DOHEE DB FIREREIHE R/ 77Th
%,

[19]X191%, 3WETAT TV —ERET DT /)~ — DT a— A& RS W TR RAF
¥ ITA—4 (Slope, V ) D a FLERB LT p RLEDH FHIERL N TNH O
fRzZL, Fuc B (1—6)Gal o (1—6)Glc o —OctylD 7 a— A& fRBfES B 1R ZA
F NG A =55 2DBRMIC T ay NI RE R T T5 7 ThD,
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[X120]XI201%, ZREIBAA 2 & B IIRAZ Y D4 T- B Bip o7 356 OREFED
BERG 2 R L= TH D,

[X21]1K211%, BREEAA & BIIRAA Y D5y T- BB BRI GRS LR
RAF LT A4 (Slope, V_ ) D2DEBIICIT 5., WEMBEATEHEDBIRE R
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A: Gala1-3Gal®-OMe

Gal @ 1-3Gal @ -OMe MS2 0.87V 0.8ms

MSMS

PCT/JP2005/018134

MSMSMS

Gal & 1-3Gal @ -OMe MS3 0.87V 0.8ms

10 10
Q 0
0.87V I 185' 217‘ 347’ a79j | 185l 217| 347‘ 379 l
Ampl AveMS2(A) . AveMS3(B)  £(B-A) E(RHE)
185 4291673279  4.205637254 -0.086036025 0.086036025
217 447907401 4415742707 -0.063331304 0063331304
347 272805908  27.21399088 -0.06660012  0.06660012
379 6304866191 6416462936 0215967449 0215967449
Cal @ 1-3Gal @ -OMe MS2 0.91V 0.8ms Gal @ 1-3Gal @ -OMe MS3 0.91V 0.8ms
&0 50
. -
35 35
g0 30
25 25
20 20
" i
IE : -
091V l 185‘ 217‘ 347\ 379 | ' 185l 217‘ 347‘ 379 ‘
Ampl AveMS2(A)  AveMS3(B) #=(B-A) ZHaxdE)
185 7.23485707 7165323937  —0.069533133  0.069533133
217 7344049074  7.435078365  0.091029291  0.091029291
347 43860652455 42.97414055  —0.892384001  0.892384001
379 4155456931  42.42545715  0.870887843  0.870887843
Gal @ 1-3Gal @~OMe MS30.96V 0.8ms Gal @ 1-3Gal @ -OMe MS2 0.96V 0.8ms
70 70
60 60
50 50
40 40
% »
2
10 . b S .
I 185| 217 347l 379 ! L185| 217 | 347| 379 I
0.98V
Ampl AveMS2(A)  AveMS3(B) £(B-A) EEXE)
185 1050179111  10.26250365 -0.230287451  0.239287451
217 0.685511916  0.877910155  0.192398239  0.192398239
347 57.25303185  55.64465285 —1.608378994  1.608378994
379 2055066513  24.21493334  1.655268206  1.655268206
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Gal @ 1-3Gal 8 -OMe MS2 0.9V 0.8ms Gal @ 1-3Gal 8 —OMe MS3 0.9V 0.8ms

80 80
70 70
60 60
50 50
40 40
B B
10 10

0.90V ° ‘ °

217 347 379 217 347 379
Ampl AveMS2(A)  Ave MS3(B) Z(B-A) FE(HExHE)
217 25,73078656 2473175795 -0.999028613  0.999028613
347 1.988907127 2.010371004  0.021463877  0.021463877
379 72.28030631 73.25787105 0977564736  0.977564736
Gal @ 1-3Gal 8 ~OMe MS2 0.98V 0.8ms Gal @ 1-3Gal 8 -OMe MS3 0.98V 0.8ms
60 60
50 50
40 40
30 30
20 20
10 10
0 0 -
098V 188 203 217} 347 379 189 203 21 347 379

Ampl AveMS2(A) " AveMS3(B) #£(B-A) EGaxE)
185 1.16006403 1177220927 0017156897  0.017156897
203 1.184955094 1.034916676 —0.150038418  0.150038418
217 4855528189 47.92534649 -0.629935397  0.629935397
347 3.707426535 3.467802669 -0.239623866  0.239623866
379 4539227246 4639471324  1.002440784  1.002440784

Gal @ 1-3Gal B -OMe MS2 1.04V 0.8ms

70
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20
10

70
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30
20
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Gal @ 1-3Gal S —OMe MS3 1.04V 0.8ms

0 0

1 O 4V 189 203 1217) 347 379 188 203 [217 347 379
Ampl AveMS2(A)  Ave.MS3(B) #=(B-A) ZEEERHE)
185 1.412678377  1.496429438  0.083751061  0.083751061
203 1553460169  1.66180761 0.108347441  0.108347441
217 6357790073  62.45316586  —1.124734868  1.124734868
347 4768716137 4464844189  —0.303871947  0.303871947
379 28.68724459  29.92375291 1.236508314  1.236508314
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A:B=1:1 MSMS%4M¥T 091V A:B=1:1 MSMSMS%4MF 091V
> 70 70
G 60 £ &
8 50 § 50
S 40 £ 40
a>J 30 g 30
5 20 5 20
= 10 S 10
0.91V & o B e
’ 185 217 347 379 185 217 347 378
Ampl Ave MS2(A)  AveMS3(B) Z(8-A) ZE(ERHE)
185 3.484124945  2.669347427  -0.814777518  0.814777518
217 1830835749  19.51647481 1.20811732 1.20811732
347 2046888782 1553026173  -4.938626087  4.938626087
379 5773862974  62.28391603 4545286284  4.545286284
A:B=1:1 MSMS%#7 0.98V A:B=1:1 MSMSMSZ T 0.98V
Foll > 40 -
2 30 220
E 20 E 20
'(4_?, 10 ‘4_3 10
£ o [ | 2 o [
O 98V 185| 203 | 217 | 347 379 185] 203 | 217 | 347| 379
Ampl AveMS2(A)  AveMS3(B) =(B-A) E(HxiE)
185 5985056558  4.214056227  —1.771000331  1.771000331
203 0638853003  0.811426768 0.172573765  0.172573765
217 30.1725796  35.33544046 5162860865  5.162860865
347 20.80854413  20.88359805  —8.9240946081  8.924946081
379 33.39496671  38.75547849 5360511783  5.360511783
A:B=1:1 MSMS%##F 1.05v A:B=1:1 MSMSMS%HT 1.05V
£ 50 250
2 40 2 40
[0 [}
£ E 30
_g 20 'f>_’ 20
S 10 T 10
£ o [ 1 D2 g [
1 O5V 185 2038 | 217 | 347 379 185) 203 | 217 847( 379
Ampl AveMS2(A)  AveMS3(B) #(B-A) ZEGERHE)
185 8229682068  5.636868146  -2.592813923  2.592813923
203 0779632641  1.259585555 0.479952914  0.479952914
217 37.66115564  47.68850545 10.02734981  10.02734981
347 37.05919324  24.09569507  -12.96349817  12.96349817
379 16.27033641  21.31934578 5.049009372  5.049009372
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0.88Vv ‘ 185| 217] 347‘ 379 ' l 185' 217 | 347 l 379
Ampl AveMS2(A)- AveMS3(B) #=(B-A). EExHE)
185 4268427092 3697410827 —0.571016265 0.571016265
217 8.875992966  10.05705734 1.181064371  1.181064371
347 26.67459825 23.31471616  —3.350882094  3.359882094
379 60.18098169  62.93081568 2749833988  2.749833988
A:B=1:9 MSMS&# 0.93V A:B=1:9 MSMSMS4%#F 093V
250 2 50
g 40 § 40
E 30 E %
L2 2 20
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N — Rl
0-93V 185 | 217 | 847 | 379 185 | 217 | 347 | are
Ampl AveMS2(A)  Ave.MS3(B) #£(B-A) E@EHE)
185 6.699756906  5.910388937  —0.780367968  0.780367968
217 1341044777 1533931335 1.928865582  1.928865582
347 3806541428 3218630801  -5.879106271  5.879106271
379 4182438105 46.5549897 4.730608657  4.730608657
A:B=1:9 MSMS%&#T 0.99v A:B=1:9 MSMSMS4#1 0.99V
60 250
é’ 50 §40 —
£ 40 E 30 -
= 30 ';;
‘;’ 20 = 20
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0.99v & o  E o
185 | 217 347 | 379 185 | 217 | 347 | 319
Ampl AveMS2(A)  Ave.MS3(B) #(B-A) EERHE)
185 9.659541653  8.154820648  —1.504721005 1504721005
217 18.25663222  23.17098712 49143549 49143549
347 4872679769  39.74600932  —8.980788363  8.980788363
379 2335702844  28.92818291 5571154468 5571154468
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priority date claimed

“T”  later document published after the international filing date or priority
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the principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art
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Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L Claims Nos.: 2-6

because they relate to subject matter not required to be searched by this Authority, namely:
claims 2-6 are directed to mere presentation of information.

2. ‘:l Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. ‘:l Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. IIT Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

See attachment (extra sgheet) .

L. As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment of
any additional fee.

3. \:l As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. ‘:l No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest The additional search fees were accompanied by the applicant’s protest and, where applicable,
the payment of a protest fee..

I:l The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.
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Continuation of Box No.III of continuation of first sheet (2)

The matter common to the invention of claims 1, 8 and 9, the invention
of claims 7, 10 and 13, the invention of claim 11, the invention of
claim 12 and the invention of claim 14 is use of a CID energy-dependent
curve.

However, search has revealed that this common matter igs not novel
asitisdisclosedinthereference (1) : OsamuKANIE, "ShitsuryoBunsekiho
ni yoru Teiryoteki Kairetsu Hanno Kaiseki", Polymer Preprints, Japan,
Vol.53, No.2, 01 September, 2004 (01.09.04), pages 5378 to 5379

Consequently, the above common matter falls within the category of
prior art and hence the common matter is not a special technical feature
within the meaning of PCT Rule 13.2, second sentence.

Therefore, there isnomatter common to all of the invention of claims
1, 8 and 9, the invention of claims 7, 10 and 13, the invention of claim
11, the invention of c¢laim 12 and the invention of c¢laim 14.

As there exists no other common matter which can be considered as
a special technical feature within the meaning of PCT Rule 13.2, second
sentence, no technical relationship within the meaning of PCT Rule 13
can be found among the different inventions.

Therefore, it is apparent that the invention of c¢laims 1, 8 and 9,
the invention of claims 7, 10 and 13, the invention of c¢laim 11, the
invention of c¢laim 12 and the invention of c¢laim 14 do not satisfy the
requirement of unity of invention.

With respect to claims 2-6, it has been found that they relate to
a subject matter for which no international search is required (see
BoxNo. II). Even if they were a subject matter requiring international
search, theclaims2-6aredirectedtoaninventionwhosespecial technical
feature is identical with that of the invention of c¢laimg 7, 10 and
13, and accordingly there is no influence upon judgment of the unity
of invention, especially the number of inventions.

Form PCT/ISA/210 (extra sheet) (April 2005)
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