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Molecular interaction between gene silencing
and innate immune response

Kumiko Ui-Tei

(Graduate School of Science, The University of Tokyo)
Tomoko Takahashi

(Graduate School of Science, The University of Tokyo)
Mitsutoshi Yoneyama

(Medical Mycology Research Center, Chiba University)
Koji Onomoto

(Medical Mycology Research Center, Chiba University)
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small interfering RNA (siRNA) %° microRNA (miRNA) 7
EDONFFARERNAL, RNA ALY 7 bw)
AR A 720 AR T HHRREAE 12 L o €, LK S
BIZFHEELHIH L CTwa . —7, YA IVAIL, 1ZIETX
TOAMIZEGT 2 WA TH 5. WFHMBETIE, ¥
A WA EOFRRERNADPRAT % &, KRILSIZE D5
B, 2 1172 RIG-] like receptors (RLRs) & IFEiL 5 7 1 v

A =8 R EDPEBFE SN L. RLRsIZ V7 1V
ZARNAZZHSTHE, A ¥ — 720 VFERED HY
A WAL %G| E# I . RLRsIZRNANY B —¥ & /%
78T, RIG-I, MDA5, LGP2D 3 DOW 15T W5 .
RNAY A LYo 7oA VARKIED & HICTA
BHRNAIC K 2 CH D, MAERKIEII7 DA =27 LT
WLHFEMNE Z 5D . Feald, HEOHED Y AV
AEGNZ X DT ANV ARIEDTHFE I N D &, RNAY A
Loy BT B E R KT Td % TAR-RNA binding
protein (TRBP) & LGP228EHAHHAEH L, RNAY A
Ly ryrelimle s L2 R L, BUE, Z oM
TR T L T\ b, 3512, TRBPIZRS 7z
miRNABEORREZ G L, 7/ 574 N 58
Wik 2 EHESND . U7 A VARSI R B
FanEchy, MRBO s oA =2 EZ2HS
PIZT BT LT, PR 7 AV ARG A4
HROVTERF OBIHIGE S LR TE 5.
B, RifFeRo—iL, BfEmkfmhch 5.
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v MfgIZBIT S, RNATA Lo v 7 eHio A
ARISD 7 AA =2
Crosstalk mechanism between RNA silencing and antiviral
response in human cells
5391 H A>T iR 2 (2016.11.30) i
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2) Takahashi T., Nakano Y., Onomoto K., Komori C.,
Yoneyama M., Ui-Tei K
Mutual regulation between RNA silencing and anti-virus
defense system.
Cell Symposia Functional RNAs (2016.11.7-8) Langham
Place Hotel, Guangzhou, China
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Development of a new treating strategy for
intractable pain by controlling dectin-1 signaling
pathway

Takashi Kurihara
(Graduate School of Medical and Dental Sciences,
Kagoshima University)
Shinobu Saijyo, Mitsutoshi Yoneyama
(Medical Mycology Research Center, Chiba University)
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RO EAE L CTHRBRESEO I EE 2 XE# %
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BHERTEE & OB ZRET Lol 32 ShdwnZn,
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L7z, 8612, & 704 Y 7V aNy FIERE T
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FFEAS B AT GRS E T V) 2@+ 5
& TIRELOFEMIIRIEU 09 2 BRI 2 5- 2 5 B
iR L7282 A, BERIZIERE~Y T A28 W T
METIVE D HEMREHED S5 2 I TFHEI N,

% Z Tdectin-11EBIHE & L TEA 415 zymosan depleted
(10~100 pg/ml) & 7 ¥ /N > MEIFE T #2721 H
BLOEMMEREERZ S MM E I HIHAR~ Y 22
xFLC), WEMEECE TG 35 &, FEREMNIE
fEDOLH (T4bb, SRR PElgINz. L,
zymosan depleted (100 pg/ml) % BFAERNE S ~ 7 212 [

WCE TG LT, AREABMWBMEO FRIEBgE s

oz,
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B R (B 25RED, T %b 5, dectin-1HIHHIEHE
WA IE A & SRR S 2 NS T 2 2 L AVRIE S 7z,

HRE-E 16—3
BEICNE L -ERAREFEOS FREBOHN
M
(HEKF A WA - FLEESWI5EHT)
Tt
(HEKF A WA - FLEESWI5EHT)
K
(THERFHERBEANEL > ¥ —)
B EP AL ]

(TEARFHEEAEL Y ¥ —)

Innate immune responses against pathogen
infection

Takashi Fujita

(Institute for Virus Research, Kyoto University)
Hiroki Kato

(Institute for Virus Research, Kyoto University)
Mitsutoshi Yoneyama

(Medical Mycology Research Center, Chiba University)
Koji Onomoto

(Medical Mycology Research Center, Chiba University)
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AIEFWFETIE, SEFHEBSWICB T 29071 VAH
R BV TEE L EEZHE D 7 AV ARGt v —
TdH % RIG-T-ikez7A (RLR) IZFHL, 61X
%7 A v A RNABIN O 75Tk & A BBEBE (2 D Tk
o L CHIT 217> T\ b FRICEEE, Ml A LR
Bk (SG) DE % /- L 72 RLRIGEAL 73 T-F#E 12
WCIIT L TR Y, 24 E T2 Pumilio DFRRERNT 72 12
oW #17o CT& 72 (PLoS Pathogens, 2016, 2014; Curr
Opin Immunol, 2015). A4EREEIE, SGIZRIET 2 #7-7%
RNA#E &% » /328 (RBP) OFEE FNIZDOWTD
PRREEMT 2 S L 7. ZofR, ZoOFHERBPIE, v 1
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WAEGAZINE L CSGIZRTET 5 2 &, Efn T
JEIZBWTRNAY A VAEGIZINE L TE A v % —
7z (IFN) #EFFER EOH 7 AV AIREHH
FTITI L T2 &, EHICHmHEIFEHE LMkl
BIIFN SR FORBF LR L TwicZ & bnb,
CDOGTHSCRIEE N LTI AV A BRGEFES
ECHIET 2T TH D EDBRRBEIN. 512
ZO5TIE, vANVAFEELEMBTRIRO—2TH %
LGP2 L ERIIICAA LT A I R LA. hET
WCLGP2IZHL 7 A WA > 7 F Vit b % 7 4 Vv ZAHE o5
WTCIED 2 WIZEOHIHEF & L CHERET 5 2 L3Rk
ENTVELOD, TOFT AN ALIZITEAEHS
Mo TBLT, R oio - miik, Hek
7 AV AR O — i 2 RIE L T B I REMED S
L. 5%, ZOGTD )y 2T Ny AN & E L
TP R BREFAT N DR T BTl CTH 5 .
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1) Narita R, Takahasi K, Murakami E, Hirano E,
Yamamoto SP, Yoneyama M, Kato H, Fujita T. A
novel fuction of human pumilio proteins innate immune
responses. International Congress of Immunology, Aug.

21-26, 2016, Melbourne, Australia.

44 TIERSE

m

MEEE "16—4
IL-1702 & V) #1480 & h 2 17 h BRI 7E 14 Candida
albicans BZ<Bh{E1 1 D fEEH

ARIE—BE - AR - AR RS
(T IR R AE BB AR JE B B A7)
[LEF2 S
(THARFHEEAEL Y ¥ —)

Analysis of neutrophil-dependent protective
mechanisms of Candida albicans regulated by IL-
17.

Seiichiro Wakabayashi, Mari Iwasawa, Yuumi
Nakamura

(Dermatology, Chiba University)
Shinobu Saijo

(Medical Mycology Research Center, Chiba University)
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vt OREEIZ BT % G AR 3 v T Thl7H g
WEELEE 2RO LB ERIE S ¥ Y ez &
L oTRENTW S, I/J7¢y"’/"'i7 7 A2 Candida albicans
BREGSEL L BERMT Y AL L TSRO
WILHET S Z LR, mEOPURERME LICHFEST S
Dectin-1, Dectin-27% 55 T A g BE 5 43 % 7%k 94 2 & C
ThI7THIED AT A M A 2 FETH T &h
5, Th17BIGE IS E D E R IEGR @ < b o T b
CEDRIBEINTWES ., INFTICFHRAIIFAER <Y A
I7af "< 7 AZNENDOEHA S8 L2 hEk e C
albicans D% LEAE L BE - PEbR3 28858125055
LI ERFER LI, COMRIZEBL, RNAY -2 2>
AN D IBBTWHT R, Live imaging 12 & % C. albicans
1203 B AR ERD BB DWW CTEIT - M5 2 17 72

PRI~ A D17af "< 7 ADE D 5 508 L 72 if
HICOWTRNAY — 7 L0 Z %247\, Wi ®mRNA
BHAEE LD, HoramGERIAR O o7z,
TFrhER DRSNS (Dectin-1, 2) LA HARE (8100a7, 8, 9)
ZBD 2 BIE T OFIHIZOWTPCRA AV CTHERR L 72
25, RIEVAEBEIR SN Zro72. REBIZZNLEND
< ADFFERE C. albicans @ﬁ%, Bk & R 2E | Live

REENE L > & — i @ 21% 2017



imaging TAIT L7z, &5 5D~ 7 ZADMFHER S BRI
LTS Lo 7228, AR~ ZOUf R ERIZH A
WXL CitEE, BAL, RAOMERIHI Lz, 3L T
I17af "= 7 ADUFHERCIRHEE, EANTET, WHO
MEXIHITE Lho7d%, VI ¥F v ML-17% K00
T5ZETHAERMEIZIZFASEORNLEBE LIPS,
IL-1712 X 2 EEHIECTH 5 2 L AVRIE S NIz, 4%, i~
Y ZDEPER D BRI L AV O 3 FEL TN D,
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Studies on innate immune responses to the
fungal cell wall component

Taro Kawai
(Graduate School of Biological Sciences, Nara Institute
of Science and Technology)

Mitsutoshi Yoneyama
(Medical Mycology Research Center, Chiba University)
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¥ D X F v ZHEARD—>TdH % CERKIZEARD X
F V3BT T — 7 T % Lysine motif (LysM) & #H[FI1%
ERTE FRR T AOEAEE T — ¥ N—ARENH
GO L7z, SNHOPIZIEFF U ICHT S H
ROIZIDE ZHIHT 5 S ONFENL RGNS AH 2 &
PO, BIETREY T AOBN21T) 2L E2HYO—D

& LT, REIEECRISPR/Cas9 A 7 4% i 727/ LR
BIZX D, 2HBEICOWTEEIRT L. BIERTF
550 BRGIEIR B OWT, sk b o sEi
R R SUE R B (R T O BB % LI 2 475 Tw
LEMTHL. T, NS 6HEOEHEIZOWTIX
SNy & — F 5L, HEK2935IB A~ & B F S 3 L,
NF-kBRIRF 7 7 3 V) —DEHALFEX L R—F —T v
AL OME L722Y, BAL LAIRO LN kro7z.
Lt, VY FRIMBEOTEHALIC R % 52 5 DG A
PETHL. S5, FF T EINSBEET 25
TAHMEOTME I ERAEL, FFr&INH T 73
)= T OfEEEREILIZEZ S, 32045 TIZoWw
TLysM KA A VRER % F » L ofiEE ROz 4
o, ThH32% LIS, BRTFRIEYIAZHNTE
O AT % fiffie LT L
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1) KawasakiT, Ito K, Miyata H, Akira S, KawaiT. Deletion
of PIKfyve alters alveolar macrophage populations and
exacerbates allergic inflammation in mice. EMBO ]. 2017
May 22. pii: €201695528. doi: 10.15252/embj.201695528.

2) Ori D, Murase M, Kawai T. Cytosolic nucleic acid
sensors and innate immune regulation. Int Rev Immunol.
2017 Mar 4; 36(2): 74-88.

3) Kitai Y, Kawasaki T, Sueyoshi T, Kobiyama K, Ishii KJ,
Zou ], Akira S, Matsuda T, Kawai T. DNA-containing
exosomes derived from cancer cells treated with Topotecan
activate a STING-dependent pathway and reinforce
antitumor immunity. J Immunol. 2017 Feb 15; 198(4):
1649-1659.
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Analysis of fungal virulence mechanism and host
innate immune responses using Drosophila

Shoichiro Kurata
(Graduate School of Pharmaceutical Sciences)

Hiroji Chibana, Azusa Takahashi-Nakaguchi
(Medical Mycology Research Center, Chiba University)
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FAARESE I AR SN D EYE % 5| & #2235
WOREIEFEBIE L, RARE L CAHATHY, K&k
B Lo Tnh . BEREFEY ¥ — A biEBdz L,
Candida glabrata % FI\>"C, 5, 15088 (51 % ik 2 7228 Sk
FTATI)—=%ER LTS, 2OV V—A%Hn5 L,
WEEOFEBUCE DL LB %2 7/ A7 A4 FICERTE
L. LDLABNES, XU AR EOBIEMMEEEE LT
W THIRRII BT 5 2 213, BIEMICATRETH 5 .
—J, BRGENIZICL RSN TSy ayday
NI, AEIEBRAYVE  MEREIIRAIT ICBEIL T b . 22T,
AW TIX, Yy —DFETHEROY V—A%FHL
72, T a v P a uNTTOMNT DO IRE I O EYES
B ORI L7 2B RIEOEMIZAL Z &2 L.

ZD7=DIT, FRFFEINHETL LIz a P a T
MR B G ERBR 2 T RIREF14-11), 27
SR OREESE CIIAEFTICUHETIEI R VWEET %
RAR L 7278 BLR2, 0263 4% & AT L, JWIEMEAME T L 72
S AESTRMEFE L7 (BRIFEF15-13). S4EEIL, &
NS OREEAME T L 72RO 15 ZARN T OB % #il <
7. EERNTOMIEREMET L W 211588 T, =
DDOT T = VAR L ENS OB T REIEGHIHT 2
BENT, ZOo0OEMRERER, 7T VAR, 7
Oy AR, oI bary Y TEES Ly g,

SNARE # v /878, A D V&S V7 BPRIBL T
Wil HEMRANERE, SIEREREZRTY VT 7RO
RS LCHeNTwD, Lzd>C, Yyavyay
INT T OMFER G SEER R & I CRIE L 728 RN T
DO¥IHREIME N T 2 /A AL LT, Hi-mhiEE
FIOENHFETE L IREMZ 8T & 7.
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1) fAetg, &6 Oh ) &2, R (RAR) 28R, 9
A 55, BAREE, AW/, T8 B Condida
Glabrata DA AR IR F-RIRA 2 W 72m EME & Bt
BHINFEOWISE. HeL, 20164104
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Analysis of the mutant set involving the cell wall
integrity of Candida glabrata

Nobuyuki Shibata, Masato Sasaki, Fumie Ito,
Yutaka Tanaka

(Tohoku Medical and Pharmaceutical University)
Hiroji Chibana, Masaki Yamaguchi, Susumu
Kawamoto

(Medical Mycology Research Center, Chiba University)
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TR IR VERE B Candida glabrata DRFBEE L, HHFE O %4
PO AL RBEGEEEERLTBY, Theiie MEEE
HBHVITEFA ML AP LG FTH L. &
i, C glabrata|\ZB\ T, REEA ML RAILEE S o 0IT I
AU B MIFRRED AN T O FERESEDS ) BEAF O PUE  SET 4 %
HIEM R BREA M L AICx L CHRNCE < 2 & Sk
THIE SNz, 20z L3, MR SR L (Cell Wall
Integrity : CWI) D AEAL A & FEME - PLE RS L ©
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HWTNEELRED Y DS D EERBLTWS, S
Fxlx, C glabrata CBS 138Kk D BB T DO W TIER L
REEMT A7) T, BIZQ/Mak - TV Ik
RAEREREEEY I — N3 28T, Oy v X0 8
DEEERICE DD Y v xa VDD WIEA L AT
IR T ORERE LI, AR RS RE E EE & BREE R
ML RIS RE ivactUCWI RN T T 5B A AT L7z
ME%ﬂJMWHi&%%%E?%&xn?ﬁTé%
keebp 35 & Wenelpz TN NI —RLTHY, HELY 23
JEWEEREZH) VAT vy RO VYA IV E
TR L T\ 4. KRESEIETOFEIIGIME, B X U CNE?
AR TR AR O ML EE 2 AT L 72858, wWIhokkic
BWTY, Bl-67 Wy EROWA L, MilaEx T &
BOBMISHEO LN, Z0LE, IMNIAA ML A< —
7 — T & % KAR2%° BAG7® mRNAHz 5.3 AL b [ I 12
OB, BIRIBEN 22, AV = a—1) Y HEH
FK-506CHLEL L 72 2 A, TNHEEKIZBIT LM
BEX T E&mEId 2612 ARL, »DoCWI%F S MAP¥
FT—ETHBHS2p D) ¥ BALD G I ITHET B Z LAY
borolz, MR T, FEEKITFERIZHLT (EFIZ
FEWDHOD) MIEIZIZE AEROEN o 720120f L,
FK-506% JLEE | 7- 28 SRR IS MR I oo 452 1k 3 & OV
& BIMAEEGEHE s . Doz s, O
KRE5X> CNEIOZEFAZ L) CWIDFFE SN L & L b
INFARA N LADEREINLZE, QO Vi =a—1 v
REEE N L72NARA N L AIRE R HET L2 LT, 3§
G Ml BE 5 2 — 2 LMt R b 7253 2 LA S I
Hol:, INLOZEIE, Ivy=a—1) UREEE AL
To/ANEAR A N L ZIEEHY, CWIFEZ T AT & L
THEEL TV sz RE L T b, B, Mok
& U EAWEEBRICE D A M0EET, HHvIiE TV
IR WA IR 2B b B AR T O RIERRIZ O W T b [l
T A ERL TR Y, MakA ML RABE L CWILE D
BhEE L) ISR TV FETH .
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1) Yutaka Tanaka,
Aoyama, Michiyo Sato-Okamoto, Azusa Takahashi-
Nakaguchi, Hiroji Chibana, Nobuyuki Shibata: KRES
Suppression Induces Cell Wall Stress and Alternative
ER Stress Response Required for Maintaining Cell Wall
Integrity in Candida glabrata, PLOS ONE, pone. 0161371

Masato Sasaki, Fumie Ito, Toshio
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3)

2)

Yutaka Tanaka,
Aoyama, Michiyo Sato-Okamoto, Azusa Takahashi-
Nakaguchi, Hiroji Chibana, Nobuyuki Shibata:

Cooperation between ER stress and calcineurin signaling

Masato Sasaki, Fumie Ito, Toshio

requires maintaining the cell wall integrity in Candida
glabrata, Fungal Biology (Under review)

Fumie Itoh, Shizuka Takahashi, Yutaka Tanaka, Atsushi
Kudoh, Masato Sasaki, Michiyo Okamoto, Azusa
Takahashi-Nakaguchi, Masashi Yamaguchi, Kazuyoshi
Kawakami, Hiroji Chibana and Nobuyuki Shibata:
Glycosyltransferase Algb is required for cell wall integrity
and virulence of Candida glabrata, FEBS Journal (Under

review)
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R, IR, FIAEERG, S¢S, Candida glabrata

HlESH B iR 3 B (5 K fE R algbA OTEE, HAREE
HREYE, HaL, 20164E10A
PHRSCEE, S REE, Hb R, T 2, e K

N, BARSEREA, SAE R, e, 1R, f
BEOM, ML BE, JILEAISE, F0dEiNG, SREEZ
Candida glabrata il o, BE 4% $5 & B 8% 37 8 {21 KR Hi
algbA B ' mnn2ADEE, HASES 2 G, 20174
31
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Aiming drug targets development, analysis of
gene diversity for growth essential between the
baker's yeast and the Candida glabrata

Erwin Lamping
(Sir John Walsh Research Institute, University of Otago,
New Zealand)
Hiroji Chibana
(Medical Mycology Research Center, Chiba University)

HRBER
EBRETIWVEY O S VIERETIE, BEFIRTIZLD
HEHRICWER BT, 200FE S NTBY) , JiERLE
DREMBHZE OB S TEEZFRIT L 72> TW 275,
HEEENE L ¥ —DHEL N v V5 - 7T T —
5 OHFERTIZOWTHENT 2T o7 £ 25, /SUFERE
TREFBICRHETH VRS, Iy I8 - 55754
TIPETIE R\, F/2Z200 7 — ADZENEH200
BT T A EDTRIBE NI RUBEREH VD7
75T T = 7B LBV T OLLIZOWT,
B TEEOMEIZOWTIIE LA, H3E D&
ETIEOWCRETEROHER SR SN, b 7 H
DBIZF-DERNEDIEHIZOWTIE, BUFEME T TH 5.
Lth, NoTVF - TIT =528 B EFLEEET
EHATIR SN D 2 & X o TR 2 L E S A B 5S
DTN ZEDHIEFETE S,

FoREK

1) MG vy - 7575 — 5 ORI H DN
BIBETHBEI L 7 2 3 v 2 W
EPLEWIEORSE, HAMAEWERSSE23RRE,
TEEN TR &40, 2016, FE#H
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Antifungal drug resistance in Candida
glabrata from transcriptional control to drug
extrusion:aiming improved diagnosis and
therapeutics

Miguel C Teixeira
(Institute for Bioengineering and Biosciences, Instituto
Superior Técnico/Bioengineering Department)
Hiroji Chibana
(Medical Mycology Research Center, Chiba University)
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RAEMEEL R AE S 3E D — > T @ 55-FC  (5-flucytosine)
W, MOPLELRHE & il Ui iR o 3RS m VWS, &
DIFEALEFZ IOV TIE, SN2 SN TV, 40,
WEREE A V% - 7977 —512x L C5-FCIZ R
12 & 2iTRAQ (¥ ¥ /87 EOMEIENT) OF 71 —F
A LM 7 0 7 o — AT R R L 7. E R
5, ATeBERERO S, IREAR, 7/ BE X7 LT N
R, )R — LR, 3 b ar By 7R, BEACH, 3
FIHE 7 &, BR324 X 7 BB 1 B BlE O 2L
DHERENTZ. TNHDY 257 EOHH & R S#5Hi
e OBEAVRIE Sz 70 b v 7 v F K- —CgFlrl
WO CgFl2I2 H L7z, SN s BIZFORBHKRTIE,
5-FCOMIBAER—AIML TWA 2 EARENZ. 2D
Z & 55, CoFlrlif 012 CgFli2135-FC % Mfsk~HEt 5
LT H L TCWAEEZ b, Lizd>T, 71 b
¥ 7 v FR—= % —CgFlrliE N2 CgFl2d ik % T %
HHIDOFZEI & > T, 5-FCOHEREHIRD L AXMHERE
OB EIHIT 2 Z LT TE S,
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1) Pais P, Pires C, Costa C, Okamoto M, Chibana H,
Teixeira MC. Membrane proteomics analysis of the
Candida glabrata response to 5-flucytosine: unveiling the
role and regulation of the drug efflux transporters CgFlrl
and CgFlr2. Frontiers in Microbiology. 21;7: 2045. 2016.
12.
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Development of the antifungal seeds from the
original compound library in Chiba University

Takayoshi Arai

(Graduate School of Science, Chiba University)
Hiroji Chibana

(Medical Mycology Research Center, Chiba University)
Jun Uno

(Medical Mycology Research Center, Chiba University)
Azusa Takahashi

(Medical Mycology Research Center, Chiba University)
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LIFFEEDRA T 51,0000 DA 1) ¥ FVEHALEY
D9 5, PH264F ELIZAS0TEAH , FR274EEE L, FR 5 5507
HOALEW 2D\ T Candida glabrata % FA\ THEF BE
HEWEO—IKAZ ) == T LIz, ZOfE, 6
TEHOILEWN DN T Candida albicans, Aspergillus fumigatus,
Cryptococcus ﬂeofornmm%Ai DFEEER 10 L CTAEFH
SRR S N2, RIZINSDILEWIZoNT, <
U A OFEFEMINE 2 > TR BB 2 5E & L 72l
HHEEWEL72E 2 A, SHEEHOLEW I
AN, PIEREE [ — Bl L Lz, Thon%E
fICEO x| MR ORFIE LG T 5 2 EA5T
&7z, 5612, AMED QAIFEREG SRR (BT — X
F— 1 ICHFEHRTH D . FR2ERE LI NFE TLEMERIZ,
V= RBERDOR ) — = TR D LIRS, ALEWD
VERRE R OFHICHGIA TIT 2 &2 L7z,
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Analysis of synthetic regulatory mechanism
and physiological function of nitric oxide in

pathogenic fungus

Hiroshi Takagi
(Graduate School of Biological Sciences, Nara Institute
of Science and Technology)
Hiroji Chibana, Azusa Takahashi, Jun Uno, Susumu
Kawamoto
(Medical Mycology Research Center, Chiba University)
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—BfbER (NO) 33 7 FVaF L LT, M7 EDIE
WA RIZES L CTwh . EARS IEEHRE Saccharomyces
cerevisiae (2B \VTCT, NODBT7F NV T AT 2T —+F
MprlB L U7 7Ky 2787 B Tah18IKAFHIZ T v F =~
PHEBEN, BEA L AREICHES T L2 &% Al
L7z, 7z, Tah18 L AR Z T % Dre2s > /X7 B
FRAbA ML AL — & LTl &, Tahl8RFEN 2 NO &
A fE T AR R RIB L2, — T, WEERIZe M
RGeS BER, M - RERFE LR EOX b L AZSE LTy
MR L, WEEEZRT I e 5, NODA b L At
RIREEIZEE -3 AR D B .

RWF3ETlL, S cerevisiae & [7] B O NO & B #% 1% o 17
TEDRIE XN A JFHE (Candida glabrata, Cryptococcus
neoformans, Aspergillus fumigatus) \ZO\T, NO & Hé5H - &
e - HIENE & OBIENEZ TS S . P28 REIZIE, L
TOWFEBR DTSNz,
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1) C. glabrata = 71 A IWHOT T A7) VimEH)
HF%E T, NORH & OB EDFIEEND S. cerevisiae
® &z 1 (DRE2, YHBI, SEA1, NCP1, MET10, CYT1,
COX9, YNOI, RIB17: &) D) 1 ZEET 2D\ T
WA DEGEBR AT o 72, FORR, EFICLHE SN
LEETFIIOWTIE, BE 2 IHIT 2 & IRGESEKT L
Tw/=Zehb, NORH (G- iR L) & ok
AT 2 BT IE A o7z,

2) C. neoformans . TVF¥F = HRICER L, K%
(Mprl, Arg7, Carl, Car2%2 &) O )y 1 J#IET O
Bikx v, NORAR, 7TIVFo v &, A ML R
2R 2 KB 70 O 2 S ATV 5 .

3) A fumigatus : NO F+— (SNAP) % @fnL 7zBo b
F A7) T b= LN % RNA-seq 2 & o TITo 72, £
DFER: ) 8. cerevisiae THM S N8R G A 4 > DEIT,
TUA#RZR &) RBALA b L AISEICHGT 5Bz T 0%
HIIZZED o 1208, AN=F U hbaREns
TH747 ($FL— MIE) OGERELET ORI
T LTz, =/ T, NOIZ XY A fumigatus DIFIFVEZ
BAG-9 2 R SIE L S AT REMEAYR Sz G
R CIEEIZ L).

RRMXUNDFEGTNERR
EARGIE, ZILE CICHSERRE (Saccbaromycex cerevisiae)

B X O ZLEARE (St/yizma[f/yaromyfes pombe) TS N0

FERCRE LT, TREORBZHME L /2. 4%, WEER

2B 5 NO DA E % T+ 5 L TR E

%5,

1) Rika Indri Astuti*, Ryo Nasuno®, Hiroshi Takagi: Nitric
oxide signaling in yeast.
*These authors contributed equally to this work. Appl.
Microbiol. Biotech., 100, 9483-9497 (2016).

2) WORHESE BRI BIU B —ERLEFZ OS5 FIREE LS
W. NI F > XE L5 Xp1)—, 75 214~
218 (2017).

3) WS, EHERS, AL BRI A L 722 —
MibzEd®k (NO) & HufilibHE & Arikee. by &
AW, ER

MREOERE
FAERFE (A), H27-29. EHIZ BT 5 —RILEFOH
PR AR & A BEARAE O I

WrFE 3 - mAREL
W dE3 © PR, IRZEER 52, HAbEG,
JIAR o, FRIERH.
MEEE "16—12
Aspergillus fumigatus DIRIEHICH T D H T
7 N7 5/ — AVESHDOEBERET

B

(SR - ISR T22F)
M K- SeHEZ

(RAEHERE R - AR B AR 70 %)
BIRZ - VL B AR

(TERFEHFESIEL Y 5 —)

Functional analysis of galactofuranose-
containing oligosaccharides in the pathogenicity
of Aspergillus fumigatus

Takuji Oka
(Department of Applied Microbial Technology, Sojo
University)
Yutaka Tanaka, Nobuyuki Shibata
(Department of Infection and Host Defense, Tohoku
Medical and Pharmaceutical University)
Katsuhiko Kamei, Akira Watanabe, Daisuke
Hagiwara
(Medical Mycology Research Center, Chiba University)

A S

I B M TR Aspergi/lm fumigatus H 3 o GHEAIZ B &
B EREMRAT T e D, ARV BLE-T T2+ T T/ — A
(Gal) ¥xBMERTH 2 I & 2RI HERE 72 25 % 1572
pNP-B-Gal, & KT & I\ CHEH B L O3 L 7-4lifk
2 GfsAZ UDP-Gal, & £ B IZUS S5 2 & THHIZE
WEN7ALEWA X R L, LC-MS, 'H-NMR B X 0" #
FALGATIZHE L 72, 2 ofER, {LEW A D% Gal,
B1,5Gal,-B-pNP T - 7z. il L1, GfsAiL, UDP-Gal,
B-Gal,:BL,5-H T2 b 75 ) — AWBERTH L L
ORI oz, —HT, gidB3ERE L D 30 L - R
757 b= v Fr O % H-NMR, "C-NMR$ X O #
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FMLGHTNZ & > TIHRIT L 72 & 2 5, ghdBIERRCIE, B
WA T 7+~ ¥ F 2D Gal B1,5-Gal 4 A A58 |3
BLTHhBZEDRENT. UL, GERADEREEI S
7 M=y oD Galpl,5-Gal, A A OEA K Z S T
LI EERTHMOTOFME o7z 612, XF0 7
TdH 5 GHECDIEHTIZDOVWT b D 72545 H, GfsA & GfiC
OEPIHRRCTIIEEE S T 7 b~ v F 2o Gal Bl,5-
Gal #ENETHET LI L2WoPIZLz. $4bb,
GfsA & GECHSfimyiciz7z6 < 2 & “C“A.ﬁtmigm‘u&[j\j@
Gal,B1,5-Gal-# &2 EAMR L TV D I L 25 AT
BT EMNTE. 51T, ghCHIERR, gRACTHIERRIZD
WYY AR HWREERBR A ERL 72, 2 ORFE,
SRCHRERER gAACHIERR OTRIEIE B & L CTHE
IZEITRRD 5N o7z,

FERFHX

1) Katafuchi Y, Li Q, Tanaka Y, Shinozuka S, Kawamitsu
Y, Izumi M, Ekino K, Mizuki K, Takegawa K, Shibata
N, Goto M, Nomura Y, Ohta K, Oka T: GfsA is a B1,5-
galactofuranosyltransferase involved in the biosynthesis of
the galactofuran side chain of fungal-type galactomannan
in Aspergillus fumigatus. Glycobiology 27: 568-581, 2017

HARE 16—13

TANIWEIWZAERREFHGEET 2IRIRNT
FROBERECERENDEE

A 251
(RESEBAMTAE A WEZEPT)

RIS - Pl A - B
(THARFHEEAEL Y ¥ —)

Effect of cyclic peptides produced by pathogenic

Aspergillus species on host immune response

Maiko Umemura
(National Institute of Advanced Industrial Science and
Technology)
Katsuhiko Kamei, Akira Watanabe, Daisuke
Hagiwara
(Medical Mycology Research Center, Chiba University)

TR

T AN F )V AGE D JE Th b %:ﬂﬁdxpergillus
favus \ZB\T, JTAE ) BRY NS EAHEEEEET 5
BRIRA T F Rustiloxin D BEAEDSHHFHE HIZ L o TRIE S
Nz, WNVEBEGIHEEDA v 7TV — ATERICLA
7z AALEWAE E O I 7 0 RS & 5 4 1]
BETEAT V. £ 2 TABZETIE, ustiloxin & [FFE O #E %
(ust-RiPSHERE) THERL S LB BRIRA T T FARE O
HREKR T & U CHBET 20 %, YGRS T ARk

% 7o B AR R G SRS 7 S MGE L 7
Aspergillus fumigatus Af293 M1, ust-RiPSHE % 12 B 1T
LHMRRNRTF FLEZOLNLBIETE2ORET 5
(rpsia s X Urps2a LIFFR). BIEBRTIE, 25 2000
fZFIZYGMMEs b - CT7 7 F o 3~ 7R & w5 L
Tz, 22 TING EZZNETNRESEBIEFHHE
WeArpsia 3 X UArps2a % BV T, Transwell ¥ A 7 412 &
A M RS (Calu-3) ~OfF ARER, © Mii kR
Mg (A549) % Hv7-iifakE sz, ovraxro
A NREIIH~ 7 A B X OEFhERRAD ~ 7 2125 5 i
RFEBELAT o 72, R, Arps2afRICB T, MR A
PDHEI L, T2~y AP MR [ 25 ]
57z (Umemura et al, 7th Advances Against Aspergillosis
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(2016, Manchester, UK) 12TH3). 2D L ) IR T
1%, 4. fumigatus |23\ T ust-RiPS A FE ASHT BLE I K 1 &
LCHREL TV B W REMEARIR S 7. SRl R % £
LD L BT, A fumigatus | 2T LD % Dust-RiPS
FEE 2 RS B A. flavus % T, AR [FREEE O 5%
NORBEHARDLTETD S .

SR

1) Myco Umemura, Nozomi Nagano, Daisuke Hagiwara,
Lea Gregson, Margherita Bertuzzi, Elaine Bignell,
“Effect of 4. fumigatus RiPS precursor-like genes in pH
response and pathogenicity”, Proceedings of the 7th Advances
Against Aspergillosis, pp.80, 2016.

seRE " 16—14

TARIVEFIVADINA F T 1 LR S SV

MERFEMEICEET Z2HREEFHOKRER

fElln B
(]2 &G ZE T )

ELE S
(]2 &G ZE )

BIZ
(TEERFHREANTEL > 5 —)

Screening of novel genes involved in biofilm
formation and antifungal resistance in Aspergillus

fumigatus

Takashi Umeyama
(National Institute of Infectious Diseases)
Yoshitsugu Miyazaki
(National Institute of Infectious Diseases)
Katsuhiko Kamei
(Medical Mycology Research Center, Chiba University)

AT S

R RE DO W T b Aspergillus fumigatus % F 225 I
LT LT AOVE ) ASESEIEIZH V), FHEIIEE
[ZHN AR T ANRIVENADINA F T 4 )V AIEHAS
T AN FN ARG T 5 2 LRI TS,

B2 7 2 Fu—< (HER) OWARMIZAS NS H %
BRI b~ b)) 72 AR E N TwD ., 2o
I BNAF T4 NVAREET HIREETIE, VW {2HhD
PLERIICN T 2 EZ WK T3 2B R0 7R S, #iG
HDOFKHD L DI >TnbEEZLNL, L L)
L, WAT 74 VAR, BLOD, £ L2 PLEREHE
T PED M 72 55T A B = X DIARBZR S0% . AWfge
TiE, A F 74 VAR D 2 B8R T 2 EL,
PUEW M & OB EEZH LT 52 L BIWE T
5. ER28MEFE T, Cas9/CRISPR 7/ A fmEFiAT % A
Sumigatus \ S L, MEELE T COEF ICWHL EIET
HEDERZATo 72,

MRIAVAEY R CH W S L Tw b Cas9/CRISPR 7/ 4
W4 HM % A, fumigatus TR REIZ L, MIZTA 27V —
YT RAToTz. TV L2085 T sgRNA & Cas9
ERHEEATL0DTITAIRITA 7)) 2Rk
WCBWTHER L 7. A fumigatus\Z T T AR5 47 51)
DNA # R L, BEEEOGET T4 75) 215
o, BEPBASNLETFHENEHETFIATT) %
MIEFEAE T - JEAATE T CRE#E L, DNA ZHlilifk, PCRIZ
£ 0 R L 72208 B 0 |eH) & R Y — 7 I K )
WaAT, BT T ¥ —¥54 LT A5 2
SEMEET 2 26 M T & /2. 25 0265 D&
fZfid, IEGFET COERIZLETH L I ENTHE
n, 4, 4 OBIZFIZOVWTOMETZITH 2 LI2X
0, MERIBIRE T 58 L Vit m T HEA S Lo,

RRWX - FIER

1) Rfazty, Mpil B, gt 5, PRRE, Ak 1g,
M A—, REFHW, Wik, Aspergillus fumigatus D
INAF T 4V AT E BLE SR RIS 5§ 5 5
WA T O fIBNZ T 7245, 564101 H AR bk
FEME. 6 A9 H-11H, 20164F, A,

2) Mpl B, HLEEEE, RELZEQ, A, Lk
B, AR e, HBA—, KREF, =i, ool
Ry —=r oy —2Hwnr dspergi/[usﬁtmigalmﬁ;%% il
DOHFED) 7 7 DRATIC X B DU B SR IE o J5 IR i
B, el H AL AR raws. 6 H9H-11H,
20164F, ).

3) KA, MR RE, LBk B, FHileuh, il
W, AR fe, HA—, RREE, HREGE
Aspergillus fumigatus D MITEAFAE T2 BT 2 HAEFIC
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4)

5)

6)

B3 2 K F- ol %, #60H HAKERFSHRE -
%S 1001 - 2 H, 2016, HIL.

MEIL B, REEM, B R, AR f, R,
EIFIERE, SRR T AL FV AT ?, 6
60 H AR ER FRfhs - Filiks, 10H1-2H,
2016, HT.

KEE, Mel B, B R, PR, Ak 1R,
HAN—, KEFFHH, Sk, Aspergillus fumigatus 0
MIEFAET TONA T 7 4V AR 53 5 B
IR F OB AT 7285, H565 H ARG E 2
WHARM T &5 8% 5630 H ALy s
HARS R4y, 10H26—-28H , 2016, #ris.

Meil B, Wb EEE, RELES, A, 1l
BOE AR fe, HiA—, KREFFH, =gk,
Aspergillus fumigatus FEHAE O NGS FFHTIC X 5 PrE e
i P2 D B R B, 5565101 H AR &GS RE 743 5 H Al 7
KRS 630 H AL S 0 H AR SR
4%, 10H26—-28H, 2016, #ris.

THERY HHES

H7e:EE " 16—15
Aspergillus fumigatus ') R ) — LIERYZEH| i
MR IC B 1T 2 ZRABEEM LB DBFER

EH
(RRRFRERRE
BITE
(TIERFEREF e > & —)
iRV iy
(TRERFHWEFIEL V7 —)
AN ]
(TERFEREFEL Y ¥ —)
%DE ity
(TRERFHEHEEFIEL V7 —)

SALHE TR

Activation of secondary metabolism in
Aspergillus fumigatus strains with resistance to
ribosome-targeting chemicals

Teigo Asai

(Graduate School of Arts and Sciences, The University

of Tokyo)
Katsuhiko Kamei

(Medical Mycology Research Center, Chiba University)
Akira Watanabe

(Medical Mycology Research Center, Chiba University)
Daisuke Hagiwara

(Medical Mycology Research Center, Chiba University)
Takashi Yaguchi

(Medical Mycology Research Center, Chiba University)

HFRBR
(LA ZR RIE ORI L, JLPRIEI] 72 &2 M9 % 2
& T, Aspergillus fumigatus DA 7~ A ¥ v Biif itk z

ERL 7z, T OHIZBEF I REHHNETEIL L 7222 5tk
RS AL LS N2 “RAE LRk

EWXWKODDIY A TPHIETH IS AM L. 2k
RHEEALD & £ TS, TNEN205 3T Oy
277 L, R — &/% T RS
T8 B & BPAE Rk mRNA % HE800 |2 LLRdRAT L7, 3
B Th 5. /2, FROERRIZOVTS
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I Y= AR To 7. BHOTHEIDIEDL 4L
DOBEREIGEA STz hs, HRENC AT 2 2R % f/iE

IR REZATH) 2 & T, W OpoEmEaTEAB L.

BIE, SNHOERIZONWT, FAERIC AL RDE
AD LIFERR Y Xy HoMESIIZ L), ZIkAR
BFEVEALRNA T a~x A 2 v BitEIC b BB ROKE
HIELTWS., Dok Hio, ZkMHEES L
Aspergillus fumigatus D/NA 7 A< A 2 2 B M PERR 2 VR 3
BT ETEYIL, £k = =2 HwT, =
UACHHG PR RS Bk & BF A MR O MEREIY 70 SEBL LI A8 5
o r ) ny—r v Al X9 = X LRI IERER
LHRESLIENTE .

H7EEE 16—16

BRER B Aspergillus flavus D — RACHE
MEEKRT 7 A Z—BRETEFDHEIEER

B
(BB FERF)

itz
(TRERFEBE S > 7 —)

Transcriptome analysis of a novel secondary
metabolite biosynthesis cluster in a clinical
isolate of Aspergillus flavus

Takahito Toyotome
(Obihiro University of Agriculture and Veterinary
Medicine)
Katsuhiko Kamei
(Medical Mycology Research Center, Chiba University)

HFER R
Aspergillus flavus \& 7 A~V )V AHE O 5 HE 70 J5U K B fl
D—DTHHH, WELZTHLEHRIEA LIFoTn
0, AL TN TIZI0RDERIR D BEA. flavus D K F 7
N BT RAT o 72 ZORER, TIVE TICZA. flavus X
A oryzae THUE D 72\ 72 T RO IR ACHE A2 B B
BILT 7 T A —OFEERIRFR 3R TRWAEL. 7
J WENTRR T & B A flavus NRRL3357%° 4. oryzae RIB40IZ
FRBO LN WEFIAFIEL, ZOHEBIIE—D2DEF

EWRTHEN TV, 2T, AV S5 Ay —D1L=—
7 R TCORGEY AL N LTI EEHNE LT,
DY T AY —%FED A flavus IFME5034kD b 5 » A 2
)T — AR AT 72

T UARZ)T N AR OEER, FllE B D g
FREW SRR S I, 7ol fio THREL T3 7
F Ay — L NS N7z, 2 O#EIZTF 1 Ankyrin repeat
ROy N a— K LT, 1@@d¢ergiﬂuﬁif“
DA parasiticus R° A. bombycis D EAR T DAH[E M D v i
BT LTRWEZENTE 228, 2o O 550%
DT E o Tz, TO7— % %2&0 T, BEm
TDORHER I H S . BET LML I NETIIYS T
MYV EEE D VAR DY AISMYCO20167% & CHk[R 55
LTETBY, KR GHOY A T P F TV FRTHE
RKTETDHDL. 72, SHROFFHBFEITICLD , T ORIk
WCE DA SN D727 ZIRARHEY OFE RO 31T T
WETZWEEZEZ TS,

S 512, RIFZEORHE & L TIEA. flavus IFM585031% 7D
MR VT VAT ) T M =LA T = PHENTNS.
FEHICHRES 5 2 & 12 & » Tl IFM58503kk . = — 7
I OBIZF RO L ST A flavus |2l 5 #IR
TFORBUET 2 ER»HFONS EHFL T,
MraEdTH5.

FoRER

1) Yamaguchi S, Takino M, Kamei K, Toyotome T:
Production of aflatoxin and the biosynthetic cluster in
clinical isolates of Aspergillus flavus. < I b F 2 >
¥ VAR T 4 ISMYCO2016 abstracts PS06.

54 TIERFE HWEFIZEL Y ¥ - #21% 2017



MREE '16—17
HER B M E R Cryptococcus gattii DERIE
M F DR IEFRIEN

N EIZE - AT
ORAERZR A BE R 2R 507

BIZ - IIAR e
(TEERFHEREANTEL > 5 —)

Immunological analysis of a mechanism for high
pathogenicity of Cryprococcus gattii

Kazuyoshi Kawakami, Keiko Ishii

(Tohoku University Graduate School of Medicine)
Katsuhiko Kamei, Susumu Kawamoto

(Medical Mycology Research Center, Chiba University)

AT S

19994FAZ 1 F 5 DN &7 — N — BT Crypococcus gattii |-
B2V 7 a7 REOT T N T VLA 2 0EEL, #
DHT AV A ARE OGS 2 PLIZIiR Lo
DB, 2007HEI2E, DAETHENEREEZEZ NS
C.gattii\2 £ %7 1) 7' b2y 7 ZIEFIH G SN, 2Otk
BIEFI DI L T\ 5. HH D C neoformans\Z & % 7 1)
Thav s AFEE R EEE TS PR R &
FIE L, TOEWIGERN O EREEZ ) T3y 7 A
fiE & HIFINTB Y, SHRFrERIYE & L CEE 2 MHE
IZFERT 5 2 LS. RWZETIX, C gariik C.
neoformans \Z kY9 B GIEINEE R T 5 2 & T, Ak
EDREMFHOTH ) 2L Z L2 HIE L.

INhE ToFEALDWIET, C neoformans 1294 Thloe
IR IZTLRIZ A L 7-DNAFERE VI EE 2 2 L 2 H S
PCLTBY, BHEEOFIIETIL, C garrii (R2658%) @
DNA Y, C. neoformans (H99%R) 12k, BHIRMINE 2 & D
TLRNCAKAE L 72 IL-125 4, Z L CTHUEFEERAY 72 ThlA
JAFEHEATINC L 2 R L7, SFEIE, 2oy
W25 72002, WEPkO 44"/ 2 DNA 23135 TLRIFA
WREF— T OB, S SHICTLRMIBUEEAZK T 285
CEPHON TV ELERET — T DA FIVLDOHIEIZD
WTIRNT 4T o722 25, b By 32 L ik
T&hholz.

REWOEE L HIR KT Th 5 RED EE %0 LR
svrmsxyuaxryrr (GXM) &Rk 5 AR
LRIBILENDZE L LK L 72 & 25, HI9H KD GXM
IBERME 2 & O RAEEY A M h A Y EAZFEL 20
1ZxF LC, R265HKD GXM TlZ 2D & 9 RiGHENA S
Nhmrolz., TNFTIZFHA L, C negformans |2 & PAY DTN
HIE» S DA N1 A VA Dectin-2208WH R 2 & &
O LTV Z A6, MELHEHK GXM O Dectin-2
ANOVERIZ D W TIRIT 24T - 7. H99 GXM 14 Dectin-2-
v bgGRlea S >/ 712G L, Dectin-2L A — % —
7 v A THO D ZREEEZ R L2012 LT, R265
GXM TIZZD &9 ZifEE A S N h o7z,

U bosEfr s, C gattii & C. neoformans 1% TLRIR?
Dectin-2~D 572 2 flIGE A R 2 & T, TOHDOR
BINERRELEZZY, 2O EPMEROFFEMED
EW IS AT REEAVRIZ S Nz, SR, AR O
TLRY, Dectin-21Zx§ 3 % PAMPs D& D & 0 BN
IZOWTEHIZFEI AT 2D 2 FETH L. INbH
DRERNL, FE45E H AGRE SRR S, 910 H AR
PR RS - FATEHA IS TS L7z,

FoER

1) Kotone Kawamura, Tong Zong, Akiho Oniyama, Keiko
Ishii, Kazuyoshi Kawakami. Effect of Cryprococcus
negformans and C. gattii on helper T cell response in OT-1I
mice. 54500 H ARG AR MRS . i, 2016412
H5H~7H.

2) Akiho Oniyama, Anna Miyahara, Kotone Kawamura,
Keiko Ishii, Kazuyoshi Kawakami. Differentiation of
effector helper T cells in response to Cryptococcus neoformans
and C. gartii in transgenic mice expressing T cell receptor
for 98kD mannoprotein. #545[H] H A iAol g4
. 20164F12H 5 H~7H.

3) JINZER, 5 &, GHET, N M. Cryptococcus
neoformans & C. gattii 2k DNAZ & 2 5032 i& 14L&
W& Z DR OFFNT. 1A H RIS AEFE R -
PR WAL, 20174F4 H6 H~8 H.
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Wi7EEE ' 16—18
Aspergillus VT 25 1% (4 B K 72 BE ¥R D B[R
E - BHIRZHEOBRE

&R
(] 7975 Bt B OO BNl s 2 > 4 —)
AR
(] 7975 Bt B OO BNl s 2 > 4 —)
PNl
(FRERFHWEEN L & —)
W
(FRERFHWEEN L & —)
Btz
(FERFHEREFTEL v 5 —

Study of species identification and drug
susceptibility of Aspergillus clinical isolates in
respiratory specimen

Keita Takeda
(Center for Pulmonary Diseases, National Hospital
Organization Tokyo National Hospital)
Junko Suzuki
(Center for Pulmonary Diseases, National Hospital
Organization Tokyo National Hospital)
Daisuke Hagiwara
(Medical Mycology Research Center, Chiba University)
Akira Watanabe
(Medical Mycology Research Center, Chiba University)
Katsuhiko Kamei
(Medical Mycology Research Center, Chiba University)

HRBER

it B RE O I R BT & 7 B Aspergillus BT TlE, Bk
DBIZTRN S TV — IV RPEE I 2 & DK ED
BwzoffE (FRdfE) G snTsh, HREER
FHOFTEIIEETH L. Tz, BUHT 2~V F )N 2E
(CPA) TIIMIERIEIZ L 2B RIIC RS20 (G
SRR CTHEHEETHEAE U B L DBRED D B0, THHE
2B 5 EBROEBIRSEERCOT— 5713075, Kifze
TIZ20124F 2 5 20154F F CHEUE bt CTIFIRER AR > & B

W & Tz Aspergilhus B 22 B PR 1514 & AR FRITIC & %
FORE, st A Hat L7, 1086A A fimigatus
T, A fumigatus D [ fE T 5 A udagawae & A lentulus %
& 1LBIODRE STz, 2O, A niger 31, A. tubingensis
1061, A. welwitschiae 191, A. flavus 4 B, A nomius 1 B,
A terreus 4TI o 72, LREFEWIZA niger LM E N
72 W% 25 R 45 BE#R 0 9 B B A welwitschiae & A.
tubingensis VNG S T)) , Aspergillus section Nigri C TS
L) MIClIZZ% BT,

A. fumigatus08HEH TlE 4 #% (3.7%) ASITCZIMETH
5 2H1IZVRCZ b ETH - 72, 108k 7 — UAHE I JEE
Va0 72 DIFBET, 7V — VERED D % T Ol
HE=1314.3% (4 728%k) TdH 72, HAE20164 LIFED
RHRIZOWTHMET Z T <Y, M—EE0»5 OFM
Wk Sl THE 21T o T 5.
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HESHEIEAWVWEA 7V I D VEFERE
AICEAT B

ek =¥
(TR FAEZFMIERPE - ~ A AT bk b
V) — A WTEE)

A
(THRFAEZFRMIERHPE - ~ A AT b ok b
V) — A ITEE)

LIENB'SN
(TEERFERABIIERPE - ~ A AN bk b
1) —RATS W)

AR
(THERFHEREFAMIEL Y 5 —)

Identification of Haemophilus influenzae capsular
serotyping by use of matrix-associated laser
desorption isonization-time of flight mass
spectrometry

Mamoru Satoh, Sachio Tsuchida, Fumio Nomura
(Division of Clinical Mass Spectrometry, Chiba
University Hospital)

Naruhiko Ishiwada
(Medical Mycology Research Center, Chiba University)

HREBRR

A 7VE T a~ f OFEPRIMER & M7 R
(NTH) 128 shs. WNE~DA4 v 7V U FHE b
A (Hib) 727 F v &R te, KT HibREME G
IR L7z, — T, MHRIICNTHIZ & 5 25 KGE
ML, e & (Hie) % 8 (Hif) 12X 2R3 MK
GIELHOONDL LI Hm-oTETCNDL., T2, A7
VI FRIEBWECEAL, €04 CIENTHITH %
EEZLENTVDA, IFREHEGAEIZB T, IMiER
BRI & AL EREN TR, MIER G & I
HUBT A2 2134 v 7 VI U B IC L A EGYE DB M
BXUOWREMZET S ECTHROTEETH 5%, it
R DB TR PCREE X 2 MBAT T IEMECIER- b 25
5. ZZTHEAIEIMALDI-TOFMS#FH L, £ > 7

IR OFKBEME R JI AT D &9 D OMET 217 -
oL ke LTIy ) — )b - FEREHEIC TEE AR
MV %1572 Hib 64k, Hie 64k, Hif 6%, NTHi 6 #k%
MALDI Biotyper (Bruker) OTili7 — % ~<— Z1ZBh1%
#kL72. Z®home-brewed database # FI\>C, f 7 )T
YYH AT (Hib 224k, Hie 10k, Hif 11#, NTHi 36
BR) & [R5 L ARHRE % deog L, BeARC & 2 eIl 2
W& LR, RS 2R 72 MET L7258, o) bk
EETA Y7V YW ERE Sz, &6k 2 RoillE
2B A MERR O KR, R O T3 2 21 Hib
23100 % , 95.5% , Hien¥100 % , 99.1 % , Hif%%95.4 % ,
100% , NTHi7%91.6% , 98.8% CTdh o7z, RWfFEIZL Y,
MALDI-TOF MS 13 Hi O#ERIBIJEICEHTH Y, &
EL AT IR R E DS e Ch 5 Z L a5
N L7z,

FoRRE

1) sy, Ao E, Kieskt-, @R,
1IER, HHEER, FE 5F, BNk BEEoNE
(MALDI-TOF-MS) %= w7z Haemophilus influenzae 0
FIERI Jese v OMES . 5528101 H ARER IR i A= Wy 7ot
&S 201741 H22H R

2) Takeuchi N, Segawa S, Ishiwada N, Ohkusu M,
Tsuchida S, Satoh M, Matsushita K, Nomura F.
Capsular serotyping of Haemophilus influenzae by using
matrix-associated laser desorption ionization-time of
flight mass spectrometry. ] Infect Chemother. 2018
Mar 10. pii: S1341-321X(18)30062-X. doi: 10.1016/
jjiac.2018.02.007.
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Pathogenesis of Haemophilus influenzae isolated
from patients with invasive disease

Junichiro Nishi
(Kagoshima University Graduate School of Medical and
Dental Sciences)
Naoko Imuta
(Kagoshima University Graduate School of Medical and
Dental Sciences)
Koichi Tokuda
(Kagoshima University Hospital)
Haruka Hishiki
(Chiba University Graduate School of Medicine)
Naruhiko Ishiwada
(Medical Mycology Research Center, Chiba University)

MREBRR

A7 NVITyHFHE bR (Hib) 727 F Vi ABICHIAE
U 72/ AR R PR I AE O IR - RS TR AL 2 © 43 B
ENToA ¥ 7 VL ARSI B L TR IR R O fEAT %
1To7z. MIEEIZEE L TiE, 4kk, PCRE: THIEE &
FES . EYRIIT R MRS - 7z, EBHRIES
PEICBE L TIE, 19RRICR= 2 ) UG EREICER 2780,
AL 2KRIEBT Y I —VYEETEXFL LYY 25T
T YBRINERR CH o 72, FARFORFME, N4+ 7401
LGEARRICEI L T, MRERERD A 7V T R

FERR & L L, BEBUIEED S N b o 7208, FRERED
A 5 5 B 2 H FEEY) T & 5 1S1016 % 10.7 % D FEAS
A LT\ 7z, MLST T IZ BT8Rk 26kk AN 2 70 5
STHIZ/R L7, AWZEICE Y, EINTHEES 225N
JEGSERSR, 1 ¥ 7 VI s PHE BRI IE SR E D
CEEWSPICL. Hb T 7 F &K, HARIZBITS
REMEA 2 7OV I 2 HRRGAE O TR 1 0 F AR i
BRICEIL L CB Y, 555 OB % D T <
VBB 5

FoRERFE

1) Naruhiko Ishiwada: Clinical and bacteriological analysis of
non-typeable Haemophilus influenzae isolated from blood
in pediatric patients. US-Japan ARI panel meeting 13rd
Jan 2016 Washington DC, USA.

2) WEEET, AfHEZ, ZERIE L2, TAIT- K
FAET-, VENH—EE, WARHE T, 4 R#ET, THRIE
1 NBAR BRI ERE R A 7 VT R
FRIZEIT 2 M S nyiss . 5512000 H A/ NER -7
Mraddss 20184F4 H14H .

3) Naito S, Takeuchi N, Ohkusu M, Takahashi-Nakaguchi
A, Takahashi H, Imuta N, Nishi J, Shibayama K,
Matsuoka M, Sasaki Y, Ishiwada N. Clinical and
bacteriologic analysis of nontypeable Haemophilus
influenzae strains isolated from children with invasive
diseases, Japan, 2008-2015. ] Clin Microbiol 2018 May 2.
pii: JCM.00141-18. doi: 10.1128/JCM.00141-18.
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Enantioselective synthesis of new antibacterial and
antifungal agents and evaluation of its activity

Isamu Shiina
(Department of Applied Chemistry, Faculty of Science,
Tokyo University of Science)
Katsuhiko Kamei
(Medical Mycology Research Center, Chiba University)
Naruhiko Ishiwada
(Medical Mycology Research Center, Chiba University)

MREBRR

RO R F IS LR Heamigess (DUT, #E
ZHF) 12T, 2006412 Eupenicillium shearii £ V) HLHE - Ak
RSNz 2—2 7)) F4 FRRY C4B%~ /719
1 F) OEGRFERHEL Lz, 72, MEHOAF AR
FiicL ) 2= =71 74 FERE CbmZERB X
PV TATVLEY—) DITATT) =% BHE LTV D.
P2 OIFEIETIX, h VSR s ) T hay g
A7 E DB & MRSA 7 & DL HI: 75 2 B PER (x5t
THL—2 T T4 FEEEE (8F5H) OFFHR
LR B2 SN L7228, R & 0 d PrsE b & ot
MBI & D ICE W ARREAE DD 5 Z L 2T 5 2
LSk

F72, BEBTH D RFFEOAIERL EheiEo R
ABIL—2 2T T4 FEGEOFE M IER R 5
L7z, ZORE, FRCEREREIC O W TR 2SIk
B DHERE S, BEICK T2 12— =7 ) T4 N
ROVEREAL I DV CRIE R 1577

R

1) Takayuki Tonoi, Ryo Kawahara, Takehiko Inohana
and Isamu Shiina: Enantioselective total synthesis of
naturally occurring eushearilide and evaluation of its
antifungal activity: The Journal of Antibiotics 69, 697-701
(September 2016) (doi:10.1038/j2.2015.146) .
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Molecular biological analysis of Cryptococcus and

Candida species from selected Counties in Kenya

Christine Bii
(KEMRI, Center for Microbiology Research)
Olga Mashedi
(KEMRI, Center for Microbiology Research)
Abdi Mohamed
(KEMRI, Center for Microbiology Research)
Tohru Gonoi
(Medical Mycology Research Center, Chiba University)
Takashi Yaguchi
(Medical Mycology Research Center, Chiba University)

ITEADE S

=T ENTHRE L 728s (MrEuad ) A,
axX, M) O50%LED, TTIREY Y, FEFIIAN
L=, ¥ 75 FT 0, TR U EDMLDD
HEHEIC LY EEIC (FEREE, HAROIEHEMEA X )
BRINTWSLZEPHBPL. F-2fD Eod EE
WCFARHSHR SN TV AL EH RS D o7z, E61C
Wi x kD 2 &) Bl TR ZESIHEICHW S LS H
V-V EEEOT7 75 ¥ (Bl, Gl) 12, ¥4
A7 79 M ¥ MU BEOLEEY B2 CF
FENTWDLZEDHBHLZ. IS0 RIE, Filim
TELTHRETHELEDIC, BIMOFH, 1> % —%v
FedR—=2R=TEBEUTAREL, HMBO AL ITH LiE
BAMEkE L7

70, FETIHAETAREANEMEHTIL, 7=
TOILAXBEIEGEL, BHOERERZ2HEE 7Y
T3y AEE IO WTHIZE - ##HT L 72, MultiLocus
Sequence Typing & I’ 2 43 F Rife 2 i & F v THRAT
L7ce 2h, fTEROECETIETEZ I 50T R
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FHN AR - MR OWEGE L T b 2 e L 2
D, & MIEE LD VRO D Z LAVRIR S .

S5, ITNLOWZEMERET, HifEORE T AL F
NVAJBE A EFERL L, R ER LT\ 5. E72, Bl
b NREER (7 AVE NV ABEERIRE) 1220,
HARENCTHTAEWSR, AR - A0, RSN F
Wiz #es0 , R AT, W5 R T FE DU , R M b 1
B3 55RETo 7.

FR

1) Gla dys Langat, Tetsuhiro Matsusawa, Tohru Gonoi,
Vivienne Matiru, Christine Bii. Aflatoxin M1
Contamination of Milk and Its Products in Bomet County,
Kenya. Advance in Microbibology, Vol.6: 528-536 (2016).
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The search for seed compounds of antifungal
drugs for deep-seated mycosis from unutilized
microorganisms.

Takaaki Kubota
(Showa Pharmaceutical University)
Tohru Gonoi
(Medical Mycology Research Center, Chiba University)

MREBRR

HEAREI 2> 513 % < DEWIGTE R HTHEE ) Rk
EINTEBY, ZNoxd LI REEDDVHE SN
TWE . R, A7 MEFTIZE D STho EPIEHER
SR D B TR BN |2 A T B HERE AR AR
ThHrHIEPHLNI o> TE. A, M THERRL
72 BRE D UEARENYD % R SRS A ELEE O 5K B 12
xf U CHLBE R G 2 7R3 072 e R P KR OBz %

iTo72.
Z DFGER, Aspergillus niger | ZKf L CHIEE & (MIC,
4 pug/mL) IR §HBERIRAN T & X T F I Stylissamide
I % Stylissa & O WA 2> & B, Mg L. $72,
Aspergillus niger, Candida albicans, Cryptococcus neoformans |2
xf L CHEREME (MIC, 16pg/mL, 16pug/mL, and 2pug/
mL, respectively) ZRTHB Y HF I T AN
Zamamidine D % Amphimedon J& DR A & HifE, HEIuE
L7z, 510, RAETEELINAE O JR BT |6 L CHUEL A T
MRS R OBFRZ kit L TIT) PETH 5.

R

1) Kubota T, Nakamura K, Kurimoto S, Sakai K, Fromont
J, Gonoi T, Kobayashi J: Stylissamide I, a new cyclic
heptapeptide from an Okinawan marine sponge Szy/issa sp.
Heterocycles. 95, 799-806, 2017.

2) Kubota T, Nakamura K, Kurimoto S, Sakai K, Fromont
J, Gonoi T, Kobayashi J: Zamamidine D, a manzamine
alkaloid from an Okinawan Amphimedon sp. marine

sponge. J Nat Prod. 80:1196-1199, 2017.
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Evaluation of anti-fungal proteins of
mycoviruses infecting in plant pathogenic fungi
and development of effective proteins derived
from the mycoviruses

Hiromitsu Moriyama
(Graduate School of Agriculture, Tokyo University of
Agriculture and Technology)
Susumu Kawamoto, Tohru Gonoi
(Medical Mycology Research Center, Chiba University)

AR S

Tald 4 A b BHEICEET 24T A VA
Magnaporthe oryzae chrysovirus, MoCV1-A 251 32 B 12 X
LT, WAREFIH, S5 % aR0E L5 & T I
e EDEEHEHR LD 6T L2 /ML TED,
MoCVI-AY A WV ADMBIZFHI— F$T55 287 HDO
95, NV Saccharomyces cerevisiae DE{ETF IR DH)
2L Y ORFADSIUHMESY v X7 % a—F9 562 L %
S22 LT E72. MoCV1I-A®D ORF4% > 237 E DSy
FHIN A S U ERHIC B S S 2 LT, PURIIETEEIE % 3
FL72E A, MoCVI-ADiTis™ 4 )V A TERIEMED
o, R ORER O SEIE (SUasiis) (IIEMDH 5 2 & A%
BENT, TNFTICER TR A L2 BBR %M
FILTEZD, RIFsICBVTCE, ¥ vy BEEES
WRIBH 2 FIH L CSUaDEFEZ R AT, TORE, &~
EBYEE S TED 205, BVEARZETSUaY 237 BHo

PEAEDHERR S N7z, Atk LY 7R ER T 5%
&0, TEEES B LR R L T»

I8 BTN Aspergillus fumigatus\X 7 A )V F)V ZIED F 72
FEHNWETH L. B HEIZROMEIN—TI128), <7

VXS B A fumigatus DIFEVEZ WHI§ 5 24 K
$H, S5AGHASRNAY / 2%k OV A a7 A VA 2H% R
WL, IEEREEE L ColnH% HIgL CTige%1T-
T&E. 94 IWVAT) — D A. fumigatus (KU¥R) 1o A v
A7 5@ ORF % 2 NRIZEH S 728k, protoplast
fusion 2 & O 7 A WA ZBA L RENETNIIBNT,

TEEDILRE, AF®EE, 2 b LA, 3L RAH
PEMIERERE % EOFRBIR 2 WK L 72, TORER, 448

dsRNA~ A 27 4 WADORFe, 5AKHIsSRNA~ A 27
A VA D ORFb, ¢ DisfllFEBIE T ARIRE £ F B D3 E5e
SNz, EHIZ, INLOKEHWTY Y ARG FER %
T, B CFUZ I L7z, 4 A88dsRNA~ A 27 1 )L
2 @ ORFe s FEBIME, ™7 1 )V ZE AR, 5 A4l dsRNA
<A 274NV ADORFD, d, eifllFsEMkTHOMEL ) 2
U= — A3 2RO, ThbOBIETFDA4
Sumigatus DIFFEVEZTHI L TV B I ARSI N, £
724 A BIRR~ A 27 1 )V AMoCV1-A ® ORF4%
'7 ANVA 7Y —DA. fumigatus (KUKR) IZFEIL S 7235
I2BWT L RIRFE AT LG Sz,

FRR
1) Hiromitsu Moriyamal, Syun-Ichi Urayamal’z, Yuri

Kimura', Toshiyuki Fukuhara', Akio Toh-¢®,

Kawamoto®

Susumu

Functional analyses of novel proteins of mycoviruses
infecting phytopathogenic fungi using heterologous
expression system in Saccharomyces cerevisiae
1. Graduate School of Agriculture, Tokyo University of
Agriculture and Technology, Research and Development
Center for Marine Biosciences, 2. Japan Agency for
Marine-Earth Science and Technology (JAMSTEC),
3. Division of Molecular Biology, Medical Mycology
Research Center, Chiba University.
ICY2016: 14th International Congress on Yeasts. P29
9 H12H~15H iREEERRSEA S HYy (SR
IR

2) BT MHREREBRICILZYSTTIA VRS
N7 EOWRRIRS WTEERERAIE s HEE P
W284E11 T 4 H (4r) &85« RN ERfEEIOt
vy —

3) REAEHEE WA R, WEIESL, BFEAMS, &
W FE°, 7/ & JRIF I Aspergillus fumigatus %
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HLT A~ A T AN ABETF ORI E & R
Mo (1. TEER-EFEFH, 2. TER HEt
Y=, 3. BTAR) PFH28EIIH17H - 18H (4)
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Cryptococcus neoformans DEZH 1 7 IVIC

BTB75/ LBRERODFERIBE ZhZEN
& U FRia RO ICH T T

Wil 2 - ARHEERSNY
(T-RFR LB AR FERL)

BT - A A - LI - WAL
(TEARFHFEA7EL > 5 —)

Towards development of novel therapeutic
strategies targeting the mechanism of specific
genome rearrangement during infection cycle of
Cryptococcus neoformans

Akira Matsuura, Shunsuke Kubota
(Graduate School of Advanced Integration Science,
Chiba University)
Katsuhiko Kamei, Susumu Kawamoto, Akio Toh-e,
Hiroki Takahashi
(Medical Mycology Research Center, Chiba University)

TEADE S

Cryptococcus neoformans \X BBV HIE T AT W T
HY, FIREHEOERT L NICEE LEER7 ) 7
Iy s AEEZGISEITHMAEREERE LTHIS
NTwas, KEid, BIKTI A3 FPMERCTE LW, &
BFE =774 Y7 OMEPEL, BASNEBERK
DNA Wi @ Kl 2 S EE T 7 v 2 7 RAZEAI AN S
N5, % EDNABEICHE T 12— 7 2 EE %252
EFHL2IZEN TS (Edman, 1992). AWZETIX, C
neoformans Fto R KL CO ) 2ELIZER L, 70
A7 K 5 & O'DNA RS K TEH 5 % 20 F O #he
70 NBAL, B A 2V EDBEEHSNICT S E &
b, T e LH Bl oMt BH5.

M E TIZ, DNARKNG 2 #EFF - B3 288 1235

% C. neoformans ¥ DB R % F & U CTHRIZFW, 54D
FFEEHCTHNE LTB Y, Fx25FHE L7723t
BRI EZMETEHETH LT U AT —LOfEY 72
= b CrEST20 RIEMREDS, — R CHIEM AR 2 &
AR L7z MOL OEYFETIE, TUXT—EOR
HIREHICRBIE IR LRI ERE, ZOEVHC
neaformans TR 70 (GRS & L CRIH T & 2 W REEDY S
Abhb.

22T, BBHoe o x5 —EHEH LT O C
neoformans \ZPx5- L7z & 25 CnEST2E(R T D3 ¥ —%
EHHBY L CTHIHDIK T 23 A LN A Z LS L 2R 5 72,
S50, SEENRINEE O AR T FEBIZ L 2 RNA-Seq i &
DN/ ZA, Tu AT —PIHEEBIEIH & 28 <,
RHNDAEFEDFIED TR ST

SkiE, T 7 —¥HECLDFIERI SIS C
neoformansﬁfﬁ@i%ﬁ[ﬁ FHEI R D X B = X 5O 5 T-HAE,
ZORG A 7 VBT L ABNERZRIT L DD, C
neoformans 7 A 7 — EIEMEE & 0 FERMICHET 21LE
MOREZIT) FETHS.

FoEXR

1) ARH&RS, SHFER, S8E6EF, "LHEL, @G
BLhE, AR ) BT, B ¥, C nedfoemans
2B AT 0 AT HEFSEE OB BEREEY
74— 7 WK, i, 20164 9 H

2) Shunsuke Kubota, Hideki Takahashi, and Akira Matsuura.
Unique response to telomerase inhibition in the human
pathogenic fungus Cryptococcus negformans. The Second
Symposium of Chiral Materials Science, Chiba, March
2017
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Terbinafine resistance of Trichophyton clinical
isolates caused by specific point mutations in the
squalene epoxidase gene

Tsuyoshi Yamada

(Teikyo University Institute of Medical Mycology)
Takashi Yaguchi

(Medical Mycology Research Center, Chiba University)
Reiko Tanaka

(Medical Mycology Research Center, Chiba University)

HFER R

MR L IO HRHY THBEOBRICHEH SN TN
TIVE T 7 4~ (TBF) XMt HERED 5382 BE 5 % #his
WY, HEELE AL A - 0= X|2H 5 Centre
Hospitalier Universitaire vaudois (CHUV) ®3:[FAFZE S )L —

7%, 20134 ~20164F 12223 T CHUV Z #L sl INEE L 72
i R 43 HIE 1198 TR 2, 0568k % % 12, TBF (0.2 pg/ml) %
Y 7u—FF 2 bu— x%%%ﬂ%%wt%%%%
ABEE ATV, 1 %272 D ITHRO B FE R 2 L
7z 2B O TBFRIESZHERRIZOWT, SR OEHRER
THHLAZ TV IRF ¥ —¥%I2— F35SQLE#
(ZTOIRHACE 2 EHT L7225, ORFNIZT X/ BRD
BIREZEL 8OO RER (SNP) BROLNz. £
Z CTBF 2 B2V O 1 4% W Arthroderma vanbreuseghemii O
B TEAEZ T, WIEMED SQLE #5112 [F A% SNP
A LR AR L7z CLSIE: 2 FWC, 1R L
72 SQLE 75k D TBF B&S2 1% % AT L 726, 2580k

Btz a v b — VRRIZHEAR 8 ~512f5 <, EEEL7
FHBEFE RE D TBE &S MK T 0 R R ASSQLE &5 F N
SNPCTHDHZ EHHBAL /.

FRm

1) Yamada'T, Maeda M, Alshahni MM, Tanaka R, Yaguchi
T, Bontems O, Karine Salamin K, Fratti M, Monod
M.: Terbinafine resistance of Trichophyton clinical isolates
caused by specific point mutations in the squalene epoxidase
gene. Antimicrob Agents Chemother, doi:10.1128/
AAC.00115-17, 2017.
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Metabolomics between drug-resistance and
drug-sensitive Aspergillus fumigatus

Tomoo Hosoe

(Department of Organic chemistry, Hoshi University)
Hisashi Takeda

(Department of Organic chemistry, Hoshi University)
Daigo Wakana

(Department of Organic chemistry, Hoshi University)
Takashi Yaguchi

(Medical Mycology Research Center, Chiba University)

ITEADE S
Aspergillus fumigatus ZIRAEERIETH ST ARV F )L
ZIEDEZBHENE TH L. ZOHEBRIIET V=R,
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FxoTa R, KL RMHER EPFIET 5. i
A, EIEPEE R AEIGIESE amphotericin B (AMPH) 126 L,
FEHNINAE % TR 3 A, fumigatus D35EH L KT O SE A4
IS D7 ORI EE L o T b . R4 13 by
W5 OBT A S AMPH 4 O R O i & FLH
FTIEPARTIE WL E 2, RO EDIZ>
WCHIREDIZ AT T RE e 2 # R0 3 7 A0 T Fwv,
& DR L7z,
TRERFEFEE MR Y 5 — L ) TG W22 72
AMPH 14 J% U@%‘I‘éﬁdfungalwﬁi %z PDBR:Hb %2 Hl v,
25C (HRSEMHT) RU37T (5% CO, :M4T) DR
%% 2MOEMHETORELITV, SHEORHED O
'H-NMR A7 MVT =% % VT A & R0 — L@ %
Tolz. TR, MEFESMIZ 35> T OPLS-DA f##ir o

64 TIERSE
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2T Ty b SRR & SRR O 2 BEASE
N7z, 26C (BERGMT) S0 —71 > 77 ay
RS, BRI IZ 3B L C6.6-7.0 ppm AR T A E
BALEV DT 5 2 EAVRMB STz F 72, HPERRIC
($1.5-5.1 ppm & /R T L O W E OFAEDTRIE S 7z,
37C (5% CO, &M T) TOR#TIE, BZMRITEE
BALE OFAEATRE S 73, b3S 7 Ml 525 T
FRAEHE L IR 2WEDHEE SN TWE Z e L2 E
Zolz. =77, EkIZ2.4 - 3.7 ppm X U4.0— 4.6 ppm 12
=7 2 FOWENHFIEL, RIS T 3/ B0 % HF
T B e onL ol

DLEORERD S | TR & B PR 0 A L5328
BB LS 5727280, S5 &0 R AT
ATV, WEE ST DB ORELRADFETHS.
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