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000000000, 00004000000000000000 mRNA
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akA—JL mRNA(cDNA) MEEX mRNA(cDNA)

7~ %’%’% %%’%? =

th¥ ﬂS'JGDﬁ)‘cE'.#'CFﬁL FLALTNATVE(E— /3/'9”?90

L
m ® i?t, w

WMFE MEFF MEFGE MEFH

o

BEL7A—7LTRANTEY
HALHE—2aHITHBICEY),
WNIBX O rA—ILTO
mRNADFEBEOEVZFIRE
TEREHNERD,

04 200000 DNAOOOOOOOOOO0O0OO

(cDNA) 00000 -00 mRNA (¢cDNA) 00000000 -000000,
oo0o00D-00000 mRNAOOOODOOOODOOOOOOOOODOO, DO
ooooooooooooooooooboooooo, obbboooooooooo
ooooooobooooobooonooboood.

o0, DNAOOOooooooooooooooooooboooo, oooo
ooooooobooooo,

gooboooooo, ooboocoooocooooocooooooo, cooo
gooooopooooo—-ooooooooo, Dooooooo bNADDODO
goooooooboooooooooobboooobo, obooobo, DoboooooDo
0000000000000, 00000000 (D000 20000) OO0
oooooooooooooooo, oo, Ooooo, oobooooooo
gooood, boooooboooooooooobooooooobooooo., oo,
geoo00OO0ODOODOO1IO0D0O0OO0OO0O0OOOOOO, DDOOODO
gbobooogoogoobobobooobouooubd, bbboboooboboobo
ooooooooooooooo, bNAOOOOOODoOooooooooo
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goooooooboooooooOooboo0, Obooopbbooooo, goobo
gooooooooobbdoooo, tobhbooooooobobouoo, bog
goooooooooooooboodd,

0000060370000 0000000000OO ORF (Open Reading
Frame) 0 DNAOOOOOOO (DNA chip research Inc., Yokokawa Japan)
0000000 —-00DNAODOOOOOO (3D-Gene Yeast OligoChip 6K,
Toray Industies Inc., Tokyo Japan) OO0 O O, 3D-Gene Yeast Oligo Chip 6K
0000000000 oo0ooouoo-—-00000, DODO000oooooo
ooo, oogo-—-gooooooooo0o, ooooDoO—-0O00o0oo00g-—0d
DNAOOOOOODOO, D0d0DDOOd0obD00ooopooooogd,

4, DOOO0OOOODOODOO

0o, bNAOOOOOO0OO0o0ooooooooooooo4g, oooooo
ooooooooboooob, ooooooooooo4~0b00ooooo, ooo
oooood, booboo mRNAOOOODOOODOO, DOOOOO0ODO
oooooooboooooooooooooooooob, ooooooooo
goooooooo, oooboooobo~000o0ogooDoob, oboogooo

09 r
0.8 —— T2 toxin
970 ppm
0.7 —=— T2 toxin
£ 324ppm
o 06 PP
9 —=— T2 toxin
T 05 108 ppm
8 —— T2 toxin
5 04 36 ppm
L
§ 0.3 —=—T2 toxin
< 12ppm
0.2 —e— T2 toxin
0
0.1 PR
0

0 6 12 18 24 30 36 42
Incubation time (h)

05 T—20000000000C0CC0O0O0O
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ooooooooooooobo, 000, ooboooooooboooooooooo
goobooboobbot, ooboo, boobooboooboobooobag, O
gogoooboooob, goboobooobboobo, bboboboobooo
gbobobooobooboboboboooooobobds.

000 T2000000000000, 00000000000000 (O 56
gogbooboobboo, goboobboobooboobbooboon
0, 0400000, boboboobooogooobob, bobooooooo
0000000000000 0000000000000 (ICy) 000000,
os50000000, 18ppmO0O0OOOOOOO,

gooboobooo, oboooooobobobobobo, 200000
goobono, DOoboobobo0oO0 mRNAODOODOO, OOO0O mRNADOO
ooooo, 0DO0oO00 mRNAOODOOOOODOOOOOOO, DNAOODO
ooooooooooo, boooooooooboo-0oooOb0-000000,
go-oooooboobboboboooodooooooooo, booog, o
o000 0000DLb0O0b0ObO00OD, hboobOooObOobDbOoUobOOoobOooo
gbobooogod,

5, DO00O0OOT20000000000

gooooooo, oboooouoog, oboooo, oo, ooooood
oobob0oobo, OO0 T200000000000DO0DO0ODOODOODOODO
goooooodoooboo, ogoo, oo, obboobooobo, oo, ooo
goooooooobbobooooo, bbooooobooobb, oo, Dod
gooooooooooodoo, boooboooooobooooooooog,
gobodbooboboobdoobooobobuooboobbooboobooo
DlO)O

51 0000000 T2000000000000000000000

MIPS (Munich International Center for Protein Sequences, http : //mips.
gsf.de/projects/) O —00 —0 (20080 120000 613000000) 00O
00, 0O0D0o0oooDoo0ooooDoooooooooooO, ooooooooo
oV, 0000000, 0000-00000, 200000000000, OO0
goboboooooooobooboboooboobOd, 0600, DOODODO T-200
000000000 0oDOdDbO00o0o0oo00ooO0ooobO0obooooDooooo
O, T-200000000, metabolism, energy, cellular communication, cell
rescuer O 00O development OO0 00 —-0000000O00O0O0OOOOOO,
00000000000, protein fate, cell rescuer0 000 —0O0000, OO
000000000
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Unclassified protein
Cell type differentiation
Biogenesis of cellular component
Development
Cell fate
Interaction with the environment
Cell rescuer
Cellular communication
Cellular transport & T-2 toxin
Regulation of protein function
Protein with binding function
Protein fate

& Patulin

Protein synthesis
Transeription

Cell cycle and DNA processing
Energy

Metabolism

0 5 10 15 20
RHEE (fold)

06 00000 T—2000000000000000000000000
(Oooo-—-00oooo, 2000000000000 DDOOOO)

goooo, booooooooobo,ooooobooooob.00o, ooo
goooooooooooobobbbbbbbobboboboboooooooog
Uo

5.2 J0O00O00OD0O0ODOODOOOOODOOOODOOd
01000000000000000000000,  protein fateO O OO —
goboboooooobd, boooooOOobOOobOobooooOo bbllooo,
UBC5, UMP1, ATG1, NLPAO OO, DO00OOOO0-000000DO0ODOOO
ooooooooo, oogooooo, boooooooooooooooan,
o000 —-0o0oboDobobObOboObOO0000o0o0oO, Obo bbnno OO
000000 DNADOOD-—-ODOODOODODODODOODOOODOOOOOO,
ubiquitin-associated domain 0 0 0 000000000 OOOOOOO., OO,
0200000000000000000000, OODODOOO0OOOOOO00OO
O000000000000O, GTT2 (glutathione S-transferase), TRX2
(Thioredoxin 1), TSA2 (thiol perovidase) 00, 000 O00O00O0O00O0O
SHOODOODOODOODOooooooooooooooo, ooooood



01 00000000000O0O0o0ooooo (o)

PROTEIN FATE

SYSTEMATIC FOLD COMMON FUNCTION
YER143W 14.8 DD1 DNA Damage Inducible
YDR059C 7.8 UBC5H Ubiquitin-Conjugating
YBR173C 6.6 UMP1 Ubiquitin-Mediated Proteolysis
YBR170C 5.0 NPL4 Nuclear Protein Localization
YMR174C 4.7 PAI3 Proteinase A Inhibitor
YKL103C 4.2 LAP4 Leucine Amino Peptidases

OXIDATIVE STRESS

SYSTEMATIC FOLD COMMON FUNCTION
YLL060C 14.2 GTT2 Glutathione Transferase
YOL151W 9.3 GRE2 Stress Responsive Genes
YKLO086W 5.3 SRX1 Sulfiredoxin
YPL223C 4.7 GRE1 Stress Responsive Genes
YGR209C 4.4 TRX2 Thioredoxin Isoenzyme
YDR453C 4.0 TSA2 Thioredoxin Peroxidase

METHIONINE METABOLISM

SYSTEMATIC FOLD COMMON FUNCTION
YLR303W 11.9 MET17 Methionine and Cysteine Synthase
3’-Phosphoadenylsulfate
YPRI167C 8.9 METI16 Reductase
YJROIOW 6.4 MET3 ATP Sulfurylase
YIR017C 3.0 MET28 Basic Leucine Zipper
YFRO30W 2.8 MET10 Assimilatory Sulfite Reductase
YNL27TW 2.6 MET?2 L-Homoserine-O-Acetyltransferase

02 0O0O00O0OO0OO00ODOOODOOOODNADOOODODOOO

SYSTEMATIC FOLD COMMON FUNCTION
YDL059C 5.7 RAD59 Repair of double-strand breaks in DNA
YGL163C 5.3 RADb54 Recombinational repair of double-strand
breaks in DNA
YER142C 3.9 MAGI1 Protecting DNA against alkylating agents
YARO007C 3.4 RFA1 Replication Factor A
YEL037C 2.8 RAD23 Protein with ubiquitin-like N terminus,

recognizes and binds damaged DNA
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O0000000000 METS3 (sulfate adenyl transferase), MET17 (Me-
thionine and cysteine synthase), MET16 (3-phosphoadenyl sulfate reduc-
tase) OOOOOO, 000000000000 O0O0OOOOOOOOOO, OO
00000000000 0ooouoo0o0oooo0uoDnoD, 0—000000
o000, 0oooooooooooooo, boooooooooooooo
oo, 00000000 S-0000000000000000,

000, 02000000, 0000DNAOOOOOOOOO (RADSY, 52,
54 RFAl) 0000000000000 DO0O0OOOOO, 0000 DNAOOO
oooooooooooooooooo, Doooooooooooooooo
goooooooobobtd, bbb —-ooobbouooboo, g
gooo-—-—ooooobodooooooboboooo—-—ooobouooooooo
0000000, oooooooUoooooooog, 0o, D0ooDooooo
000, O0000o00o0oooo0ooo0oono,

5.3 T-2000000000000DOO0DOO0

00oooo0oooooooooooo T200000000, ODOOOO
00 (SIP40) D0O0O0OO0O0OOOOODOOOO (HXTIL, 9, 12, PHO8Y D) O
goooboooo, oboboobooob T200b0000o00booobooon
O—-00oO0oooooooooo @ 3.

000, FUSS (mitogen-activated protein kinase gene) 0, 0000000
00o0ooo0oooooooooon, 000000000 mitogen-activated
protein kinase gene pathway 0 0 0000000000 OOOOO-—-0000
ooow,

03 T200000000000000000 (@O)

SYSTEMATIC FOLD COMMON DESCRIPTION
YJLO8OW 15.7 SIP4 Interacts with SNF1 protein kinase
YOL156W 15.7 HXTI11 Hxt family protein with intrinsic hexose trans-
port activity
YJL219W 12.8 HXT9 Hxt family protein with intrinsic hexose trans-

port activity

YOLO052C-A 12.0 DDR2 Heat shock protein DDRA2

YHR137TW 11.4 ARO9 Aaromatic amino acid aminotransferase II
YIL1I7T0W 10.7 HXT12 Strong similarity to sugar transport proteins
YFLO58W 9.4 THI5 Ppyrimidine biosynthesis protein

YBLO16W 8.4 FUS3 Mitogen-activated protein kinase (MAP kinase)
YBR296C 8.2 PHO89 Na-+ /phosphate co-transporter
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04 T200000000000D00000O0DNAOOODOOOO

SYSTEMATIC FOLD COMMON FUNCTION
YGL163C 1.0 RADb54 Recombinational repair of double-strand
breaks in DNA
YDL059C 0.9 RAD59 Repair of double-strand breaks in DNA
YER142C 0.5 MAGI1 Protecting DNA against alkylating agents
YARO007C 0.4 RFA1 Replication Factor A
YELO037C 0.5 RAD23 Protein with ubiquitin-like N terminus,

recognizes and binds damaged DNA

0ogd, 040000000, T20000000000000000000
(RAD540) O0ODODOODODOOO (RAD230) DO0OOODOOOODOOO
00,000000,000000000, T2000000000000000
ooooogod,

6. 0000000000000 O0OO0OOO0O0OO0O0O00O0OO0OOO0OO0
000000, D00O0O0DNADOOOODOOOODDO, DO0000000
0200000, 002000000000000000000000000,
000000000000000000000O,

000000, 0000000000000000000000, 00000
00O00000O000oO0oo0oo, 000, 10000000-0000000
0000000, D0000000000000o0o0oO, Dooooo (@Co
00) 0000000000000 0000000000o00n00, D000
0000, 000000000004, 00, 001%000 SbSO00000oo
00000000000000000000, 00000000004+0000
00000, D0000D000000DNAODODODOOOODODOOODODOOO
oooooogv,

7. DNAOOOODOOOOOO, oboooooooon

oo, oooooboooooo, oooocooooobooooboooooobooboooo
ooooo, Dbooooooooobboooooo—-0obbo0oooooooDo
ooooodto, boooooooooooooo-000000o004a, bo
oobooooooOo-—-0o0oo0ooOo0oooobocOooooOoOoOoooOobo-000000D00
gooooooboobo, oobbooooooooobooooooobooooboooodo,
ATPODODO PCRODOODDOODODODO, O4A0D0O00O0DOOO, OOOO
goooooooooooood, bbooooo, oobobboooooooooo
oooooooooooo -0o000, ooboooooobooobooooooo
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oooooOoooOoOoOoDbDNADOOODOOOOODOOODO, DoOoDbo
gobooboobboobooboobbobboobodbs
gooogoooobooboob, oobooboobbobobooboo
o, booooogogooboboooooooobobobu, ObOoDbO, O
gooboooog, obgbobooobog, oboboboboooobooo
gobooboobboobod, bobboobooboobbooboon
gogoo, 0o, bbbooboooooobbooboob, obboobooo
000 (0000) 0000, 0000000000000 D0D0O0O0OOO0O
ooooooooooooooooooobo, OO0, ODDOOOOoOOOoOoooDo
gogo, gboobboobooboobbo, booboobboobooo
gogoooboobboobuodb, obbo, booboooboboobooo
gboboooooobobobooboooobuboboboobonDgbe
goobooooooobdoob, boobooobuoboboboooooboobo
goood, bobboobooboobboobo -boobobag, booo
gobgbdobobobobobooooooooooouoboobobuobOoDg,

7.1 OO0OOOOOO

@® 00000000 DNAOODOODOODOOOOOODOOO, OOoOO0OO0o
gobooboobobooboobogb,

@ 2000000000000000000000000O0, ODODOO0OOOO
gobooooooog, ob -0obobogb -b0oboboobogogb.

® 000-0000000000000000000000O, 0Do00ooooo
gobooboooboboooboobo, bboobuooobog,

7.2 00O—0000

000200000 (Aspergillus flavus O Fuzarium graminearum) 000
OO0 -0000000000000000-0000000000° (@ 7,
000000 —-00000 ITSO00000000000D0O, oooooooo
000, oooooooooo—-00o0o0o00, oooooooooooooo
Uo

DNAOOOODODODODOOOOOOO-00040, ooooooobo-—-00o0
0o0o0ooooo,
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Aspergillus flavus 18S ribosomal DNA 5.8S rDNA 285 rDNA

I N N | i ]
ITS1 ITS2
MERAET 71— | . -
ECmEEEEREDER D ED DEmE
BRESI-ES "
7O0—7 O
ENDE EIDED EDEEE E B
MiEAEET >~ | . N
188 ribosomal DNA 5.85 rDNA 285 rDNA
CC T T/ . 5 .|
ITS1 ITS2
Fuzarium graminearum l {

07 ODooooooo-—-0OOOO0OOO0OOOOOOO-DObOCb

7.3 0000000

J0o0o0-0000000000o0, DNAOOODOO, PCROODOODOOO
ooo0ooooooo, Dooo0oooDo0oDo0o0o0o0o0o0o0U0, D00, OO0
DNA OO O0ODO LATE (Linear-After-The-Exponential)-PCRO O OO O O,
oooo, 20000000—-00000000, PCROOOOOOO, 200
gooooooooooooobob., OO, O10000, ooooooobooo
00000 200 DNAODOODO, OD0O00D 2000000000000 —
JboooooooobOdboooooOoDd, OO 20000000000,
200 DNAODOOOOOOOOODOO 100DNAODDODOOOODOO, OO
000oooo0oO00O0Oo-—-00 DNADDOOO, 2000000 10000000
00o0ooDoooooDo, Dooooooo wdoooooooooooo
0o

08000 Booooooooo, LATE-PCRODOOCOOODO, OO0
Jodd0o20000000000O0O0O000000, 10000000 —-00
00, 0000000000 1000000000000000,
0900000 F. tricinctum O A. flavus 0 DNADOOODODO cy3, cybOd0O
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1234567 8 9101112131415

LANE SAMPLE

1 100 pb ladder

2 A. clavatus

3 A. parasiticus

4 A. oryzae

5 A. ochraceus

6 A. flavus

7 A. terreus

8 F. tricinctum

9 F. sporotrichioides
10 Gibberella zeae=F. graminearum
1 P. viridicatum

12 P. purpurogenum
13 C. purpurea

14 T. viride

15 100 pb ladder

0 8 LATE-PCROOOOOOODOO DNAODO

00000, 0700000000 DNACOOOCOOOOOODOOODOOD
000000,

ODO0000, 2000000000000000000000, 0DO0ODOOO
00, DNAOOOOOOOOOOOODOOOOOODOOODO0O0O, 0000
ooooDoooooooY,

7.4 00O0O0O0O0O
cooooooobooobooog, booooobooooooooooboooo
oooo, 0o, OoooooO0O0 bNAOOOOODOOoOOoODOooODoobobDboo
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F. tricinctum Cy3-dTCP A. flavus Cy5-dTCP

0 9 Microarray from LATE-PCR hybridized with different strains.

goboodoobooooboob, bb—-0obbOobobboobboboboobog,
gobooboooooobobo—-oobooobobobobooooboobo
goooob, gbboobooboobboboboobboobbooboon
REERERS

(000000000 0OO00O0o0ooOooOo oo oog)
goodg

1) Incidence of seed-borne fungi and aflatoxins in Sudanese lentil seeds, S.
A.F. El-Nagerabi, A.E. Elshafie, Mycopathologia 149, 151-156 (2000)

2 ) Seed borne fungi and mycotoxins associated with some legume seeds in
Egypt, EM. Embaby, M.M. Abdel-Galil, Journal of Applied Science
Research 2, 1064-1071 (2006)

3) Free fatty acid accumulation and quality loss of stored soybean seeds
invaded by Aspergillus rubber, O.D. Dhingra, E.S.G. Mizubuti, I.T. Na-
poleao and G. Jham, Seed Science and Technology 29, 193-203 (2001)

4 ) Comparative cytotoxicity of deoxynivalenol, nivalenol, their acetylated
derivatives and de-epoxy metabolites, G. S. Eriksen, H. Pettersson, T.
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5)

6)

7)

8)

9)

10)

1)

12)

13)

14)

Lundh, Food and Chemical Toxicology, 42, 619-624 (2004)

Evaluation of the intestinal absorption of deoxynivalenol and nivalenol
by an in vitro gastrointestinal model, and the binding efficacy of acti-
vated carbon and other adsorbent materials, G. Avantaggiato, R. Have-
naar, A. Visconti, Food and Chemical Toxicology, 42, 817-824 (2004)
Zearalenone production by Fusarium species isolated from soybeans, G.
Vaamonde, G. Scarmato, N. Bonera, International Journal of Food Micro-
biology, 4, 129-133 (1987)

Induction of a SOS repair system in lysogenic bacteria by zearalenone
and its prevention by vitamin E,L. Ghédira-Chékir, K. Maaroufi, A.
Zakhama, F. Ellouz, S. Dhouib, E.E. Creppy, H. Bacha, Chemico-Biological
Interactions, 113, 15-25 (1998)

Incidence of patulin in apple juices marketed in Turkey. T. Yurdun, G.Z.
Omurtag, O. Ersoy, J. Food Prot., 64, 1851-1853 (2001)

Development of liquid chromatography electrospray mass spectrometry
for the determination of patulin in apple juice : investigation of its
contamination levels on Japan. R. Ito, H. Yamazaki, K. Inoue, Y. Yoshi-
mura, M. Kawaguchi, H. Nakazawa, J. Agric. Food Chem., 52, 7467-7468
(2004)

Microarray analysis of T-2 toxin-induced liver, placenta and fetal liver
lesions in pregnant rats, S. Sehata, N. Kiyosawa, F. Atsumi, K. Ito, T.
Yamoto, M. Teranishi, K. Uetsuka, H. Nakayama, K. Doi, Microarray
analysis of T-2 toxin-induced liver, placenta and fetal liver lesions in
pregnant rats. Exp. Toxicol. Pathol,, 57, 15-28 (2005)

Mechamisms of patulin toxicity under conditions that inhibit yeast
growth.Y. Iwahashi, H. Hosoda, J. Park, J. Lee, Y. Suzuki, E. Kitagawa, S.
Murata, N. Jwa, M. Gu, H. Iwahashi, Journal of Agricultural and Food
Chemistry, 54, 1936-1942 (2006)

Analysis of mechanisms of T-2 toxin toxicity using Yeast DNA microar-
rays, Y. Iwahashi, E. Kitagawa, H. Iwahashi, International Journal of
Molecular Sciences, 9, 2585-2600 (2008)

Mycotoxin toxicity in Saccharomyces cerevisiae differs depending on
gene mutations, T. Suzuki, S. Sirisattha, K. Mori, Y. Iwahashi. Food
Science and Technology Research, 15, 453-458 (2009)

ogoooooo, dobobooooooooboboooooooon oooo
O, 00 O, 00 0O, o000 (OO 2006-179396)
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IV DO000oOooooooooog -
Dooooooooo (ch o
Do0oooooooooo

1. 0000

00000, 000200000 (200000000000000) 0000
oooood, OO0O0DOoO0oo0ooooo, 0ooo, 0o0og, 0000 —, 000
goooog, 040000000000000000, 0000000000
000000000000ooooooooooono,

oooooooooooooo, 0000000000, 000000000
ooooo-00g, 0000, 00000000000000000000,
0000000000000000000000 (e-1,60000000000
0-0000000o000-0, 000 e-1,60@-1,400000000—-00
000) 0000000000000000, 000—-02000¢-1,1000
ooooo-000, 00000000000000, 0000000, 000
oo0o0o0oooood, 000000000000000000000000
0200000 300000000000,

00, 0000000000000000400000000, 000000
000000000, 0000000000 (CDH)Y, 00000oo0o0a (CH?,
oooooooo (CTe)Y0000000oug, 000000000000
U0o00oO00ooooocboon, aCh, BCD, v-CD (00 e-1,4000000
O-000e6 7, 800000) 0300000,

00000000 -0019930000000000000, 0000000
Jo0o0o0o0oooooooooo(CH?0000000000d,.Clocbon
0000-000000000000000, 00000CDO e, 40000
000O0CIOe1,60000000000,00000000CDOODODOOO
000000o0oO00o0o0oo00000000000000000000, 0000
000000000o0o0oo0oo0oo0o0o0o0oo0onoooooooo0Dooononoooo
oooooo-—-0oo0o0obob, 0ooo, oooobod, Bacillus circulans T-3040
0000O0O0o0Y 000000000000000000000, 7~9000
00-00el,6000000000000000000000O0, 0DOOOO
gooooooooo-0 (Cl7), 0000000000000 —0 (CI-8), O
ooooOooooooo-0 (ClY) 0o00oOooooo®, D00oo-—0 10
Jooo00oooooooclooooooonoononoononoon®, 000ooo
Cl.7~Cl-l17000 11000 Cl0000000O0Ooo®, oooooooog -
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<J/2\o CHzOH

OH“

6} OH OH CH

OH HO O OHOH OH o CH20H
H H CHzOH 0

J on’ )
o CH, HQ
0 CH20H
HO
HOCH:z\/ OH 0
CHy “OH
Zo oH OHOH \_OH HO o
%’ o O 0 CH,OH
g A CH:0H 0

01 0D000000000Ck7 (0) 00000000000 B-CD
(0) OooO

goopoo, cloor7oooo cbopoopooooooo. 010000 -
o7o0ooo00O0cCc70, OO0 700000 —-000D0O0BCDODOOOO,
clocbooooooooo, ooooooo—-ooooooooooooo
clooooooo, oo, clocbooooooooooooo, cloooo
0000000000000000000000000onononn®, clooon
oooood, booooooooobooooooooooooo, Oooooo
ooo, clooooooopooopooopoopooD 20080000 -DOO
oooood, 0o, bobobooooocoooooooooboooooooo, o
000ooooo-0 (Cl-1o) 0oooooo clooooooooooog, O
U, obooobooooooooooooooood,

2 0O0O0ooUoOoOooooooo
goboooooboooooooooooooooboboooooo—-oboboooo
00, 00-000000 200 (00000 -0000000000) 0000
0do0ooooo0ooOooO00ooOOobDU0OoLOOOn, Do—-0o0ooboo (o -0
0000000000000 -0000) 0000000000 DO0000,. O
00000, 000000 4 (DO0D000 -0000000000) 00000
000000, 0000, Amide-80 000 (TosohOD D) O0DODOO0OODDOOOO
oooooo-— (HPLO 00000, 00D0OO0ODO0ODOO-00, 0000 a-1,6
oooooooobooooobooooboo—-00oboooboooboooo, o-1,300
ob-00ee-000—-00000D000O000D0DO0ODO, ODbODO00 a-1,6
ooooooooooooooooob, 00, oooooboooo-000o0o0aon
0, 000D0D000OO00DOO0O0D0OO0O0OY, 00, 000000-00000
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A B

a.i. a.i.
C-5(6-Glc) 8.0e06 4CI-7  1,135.38 80606
CEEGK) | c4feaic) 4.0606
C-1(6-Gle) C-3(6-G10) .

. 4.0e06
Dextran | 1y ‘l:"("e'c)

1 o134 054.35
0 L 0

CI-7
CI-8
CI-9

I e dos 1,297.43 80006  CI714 4 43 39

4.0606 [ 4.0e06
T ] i

“_ll ) 8.0e06 4 CI-9 1,459.48 8.0e06 { CI-15 1,216.40
AL 4.0e06 4.0006

UL

|
|
|
|
l CI-10 Cl-16
ci-12 | L g :‘Z:g: 811.28 1,621.54  8.0e06 1,297.43
Cl-13 | Ll I : m.oso
cl-14_| UL 8.0e06 {CI-11 o " abo 10 160
| L, soms - %9230 478360 ;;g:g;i %17 400.44
0 1.0e07
J L 8.0606 1 Gl-12 07333 0 402 807 miz
100 90 80 70 B0 4.0606 1 i
’7'5#3”/97" (ppm) 07450 ' 8d0 . 1,200 1, mz

02 0000000000 Cl-7~170RCNMROO (A) OOOOO (B)

BCNMRODO, 0000000 Cl7~17000000000, ®CNMROODO
O002A0,000000002B000,02A00, ClL7~Cl-1600000
000000000000 e-1,6000000000000000000000
ooooooo, 0O2BOO, CLL7, 8 9, 10, 1100000 [M+H]TODOO,
CI-10, 11, 12, 13, 14, 15, 1600000 [M-+2H]*' 000, Cl-1700000
[M+2Na]** 000000000, 00000000Cl7~1700000000
0 1134, 1296, 1458, 1620, 1782, 1944, 2106, 2268, 2430, 2592, 2754, 2916
000, 000000000 —-0000000000000000000000
0010000000, Cl000000000000000000, A, BOO
ooo, Cl7~160, ol1,600000000000000000000000
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