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Agrobacterium tumefaciens-mediated transformation (AtMT) %Ik %

B AR ) 7 RERENDBRIEFEADEILL o WIHEREERKOIEH

AT IESE - SR B NI G - S A

JEE VL B R e A A B R R BT 2 3
T890-0065 FEV & HARIC 1-21-24
TEL: 099-285-8683

HE
T IR I OIR JEPER F 2 K E 3 5 BR, Bl F 2 F o Z7ERHVWbEN D, KFEBRTIEL,
Agrobacterium tumefaciens-mediated transformation (AtMT) £ X B2 % & XU 7 RIEJH
(Colletotrichum sansevieriae) ~DIEE-EADHESL 72 B ONTIRIRMEIERRE O 21T > 72,
F°. pPCAMBIA0380 % — A |2, T-DNA FEINIZ A 7 1~ A & UG F O A LT, /N
A F V<7 Z—pCAMBIA-HPH % 1ERk L7, A. tumefaciens O2#E12 1%, LBA4404, GV3101:pMP90,
GV2260 % A7z, EORER, U T ERIARRE O E TR, 10%ml, A, tumefaciens D%
HEIX GV2260, [FIREEEER(EYY) DIREE T, 24 CH RSN T D Z Loz, AIMT LT
AR 1,048 2 YR TIEITHER LT & 2 A, REMEDGRD DIV WVERKZ 6 R, R
PEDME T L7eikZ 350 2 L N T&E T, MEE SN oE 5% TAIL-PCR THIE L7oR5HR, RAEE
{5+ 2 > L Epoxide hydrolase 3 X U* Glycosyltransferase 1&{m+-(ZAA[FIME A2 R 3@ s -2 A S iz,

1 S

1996 IR VR ES I G-mH T DR TH 2 T RIERIEROFAED TR i, HiFET DIiE
WaeR L, REB/FEEZ SO LT, 8 FRHREC T RiitTe £ 6 | Bl O RIEIRE Th
BT LA L, YooY T RIEFE (Colletotrichum sansevieriae) & finds iz 10, AR X
oY T IROHIIOAIEEMEA R U, R E R 2 LT,

VAR, W OO OREYRIFARIRE IS TRIFETERF23E S TR Y | Alternaria JE 72 £ R
BB RIERAM, AK %372 L3 ORETHS 9, Zofl, EAREHHEET(
A RuZ74—tr AT = GplERR &), ElEREn (B o FUBA TSR, 7T
VUM T ©) AR RESEBG (2 Fh—F s FF—E R L) RN a—= T Sh,
FIRPEC B - TN D 2 EMFLNTAR TS M, ZHBRFIER ORI, 5 TR
FMHBEIRD X 5 (RN T ERRMEOFTH 45T 5 b0 & | BAREO X 5 I
A (BRSO DIRA) O TWD HORH 5,

PRIFIRER O3 < ORIAMFE L, fEFERERIEORm WS ONRZ AHET Do MR T-L LT
I PR T, BASE TR T T B NSRBI 730 2 7 = o A B 7
Z DIZINHHIBHIS RSN 7722 ENA SN TS ¥, BAMETEGEE 71X, Wb BEE



(Magnaporthe grisesa) THiRH HILTH Y, BAEZ CTHHEOWRFMER - TH Y | ZHUIfE TR
PEADRE L TWDIRF TRV, E7o, M E s MR - I O BRI EIR T 5 PR
- BN T A R TIR T T, E R A S TOAFTREMEIZ S 278, RSN AR5 T
R, ZOX DI, BRIEIRE OfE EHPH 2 RE T DRFIIRIE 7 m—=0 7 S TURLY,
2T, AMZETIEL, YU T RIER E OfE ERFERMRER F OB EZIT O IZhHTe > T, &
ot XX 7T 5, Agrobacterium tumefaciens-mediated transformation (AtMT) 1EDfENT A B8 L
7

2. ek ik
21 BB LT T AIFR

C. sansevieriae |&. X#FFE=ET 1996 FIZpfE <7z, Sa-1-2 BRAflEH L7-, A. tumefaciens iX,
LBA4404, GV3101:pMP90, GV2260 @ 3 Zfia Mz, 77 A RiE, A Za~A v UmiihE
{GFZ{5FE L= pAN-Blue ¥ & /31 ) Ry Z —D_—Z T 5 pCAMBIA0380 & V=, 7T A
3 RoOHEhgIZIZ, Epicurian coli XL1-Blue % FHV 7=,

2.2 A. tumefaciens D FHEE
Mullins et al. (2001) ® & Flowers and Vaillancourt (2005) 20> 7152 —iik B L CTIT -7,

2.3 C. sansevieriae Sa-1-2 BROFRHE
PSA ‘i T LTS 5 7= C. sansevieriae Sa-1-2 DA 123 K Iml (20 L, MmERG
A Ty Aok 10°Eliml IR L7z,

24 AIMT JEIC & BT E s

IM AR CREZE LT A tumefaciens F55&i 5ml & C. sansevieriae Sa-1-2 D434 F-REEIE 1ml 7>
LR BIRARE, HONUDHAELTBWETE U 222000 M & MES 40mM 28 A7T25
AT IM BEHIZ 200w | T2 L, 24°C, 3 BRI Lz, £k, M7 a~A v
B (50 1 g/ml) & Cefotaxime Sodium Salt (200 . mol) & ¢ > PDA I ARk A L, S 512 28°C,
1IEFER L, EEBRERORK 21T 72,

25 THEESHRADOBRERAER

TERHYADOBFEABRIL, 1 V<A B (50ugml) & Cefotaxime Sodium Salt (200 1. mol)
Z ot PDA FEEEM FICHBL L 7can=—% ~A T r~<A B B0ugml) ZETeHi7-72 PDA
SEEEEHICRBAE L. Zha b O — BTV, IEFICAER LI EERA Y W To 7=, oY
7O BLD HEA K 3em AIZEIV 31, T0% =X —/LCRE L, AEH 10 AR Tl A2 O AT
EALIZIELE 6mm DLy R—F —THHHL S LFT B CEER A EIR U, BRI, DR
KA G ERT MG TEV, 25°CTHERF L7z, FmRIUE 10 A BIZBIZE L., TEEIEHARDTRIFEME
DA MEZ T,



2.6 Polymerase chain reaction (PCR)

PR B D DNA filittix, FiETITo 70, WEIYADBIZ FEADHERT, N T r~A v
M s 2 FRICER G L7277 1 ~—5-HPH (5-CGTCTGTCGAGAAGTTTCTG-3’) &. 3’-HPH

(5’-TTGCCGTCAACCAAGCTCTG-3’) #HHW\TPCR #1757,

Thermal Asymmetric Inter Laced (TAIL)-PCR (. Liu and Whittier (1995)> /577 &% —#itk B L T -
Too EHLTCRERINT T4 ~—L{EET T4 ~—I%, Table11TR L7z,

21 =y
PCR HiEWT 1%, pT7Blue Z M7 v—=12% Big Dye Terminator Ver.3.1 (Applied Biosystems)
WA I —T 2 TS EAT o Te, 7V, ABIPRISM 3100 Genetic Analyzer
(Applied Biosystems) % {8 FH U CHEIESIDOUTE AT o 7o, 15 DAVIZIEIALS T —# 13, GENETYX
Network version 9.1.0 (GENETYX CORP.) Z i L CAHT&1T-7-,

Table 1  Specific and arbitrarily primers used in TAIL-PCR

Primer nucleotide sequences

HPH1 5-CGCGTTTTCGGGTTTACCTCTTC-3’
HPH2 5’-GAGATCAAGCAGATCAACGGTCG-3’
HPH3 5-CCTGGGTTCGCAAAGATAATTGC-3
NOS1 5’-CACCACCACCACGTGTGAATTAC-3’
NOS2 5’-CAGGTGACCAGCTCGAATTTCCC-3
NOS3 5-ATCCTGTTGCCGGTCTTGCGATG-3’
AD1 5’-NGTCGASWGANAWGAA-3’

AD2 5-GTNCGASWCANAWGTT-3’

AD3 5’-WGTGNAGWANCANAGA-3’

(S=GorC,W=AorT,N=A, T, CorG)

3. fER
3.1 NAFYRT F—DHEE

pCAMBIAQ0380 % ~—R|Z/NA F U R H—ZHEEE L=, £7, pAN-Blue 7°% hph &1 Z 5T
Kpnl-Clal |87 }1(3,657 bp) 280 0 Hi L, ik L7 & D% Smal ALBRt% LY (b L 7= pPCAMBIA0380
2 L2, S5 i7e 77 A3 R%& pCAMBIA-HPH & L7-(Fig. 1),

L-Border R-Border

[ [
L-Border R-Border
kmR pCAMBIA0380
m \

Ttrpe Pepd pCAMBIA-HPH

T Foh T} KR
/
pAN-Blue
AmR

Fig. 1 Construction of pPCAMBIA-HPH




3.2 A tumefaciens SBAERIZ 1T 2 IR U /- EHnia A o thig

LBA4404 ¥k, GV3101:pMP90 k&, GV2260 #% FHV T, C. sansevieriae Sa-1-2 DL nf % 7- A
72 Mullins et al. (2001) D 745 THHE L7=855A . LBAA404 ¥R CIIE BRI IS D272, Lo
L.GV3101: pMP90 FE & GV2260 i CIIPRERHAADY, T2 HUK) 100 £k & 300 645 H 4v7=(Table 2),
7RV @E2REREEE T S Flowers and Vaillancourt (2005) D51

| Th. GV2260 A FIVVEEA. 9280 BROTEEIMA A 152 = b
© T&. Mullins et al. (2001) D)7k & ZRNRRE ThH o7z, A
 tumefacien & C. sansevieriae DILEFEIE, 24CAIEE TH S = LA
o (F— AR LT, WEERED 2 8 =— 0T %
. Fig.21TRLTS,

Fig. 2 Transformants grown on
selective medium.

Table2 Numbers of transformants produced by different strains of A. tumefacience

Numbers of transformants

Preparation of A.tumefaciens AL4404 MP90 GV2260
Mullins et al. (2001) 0 100 300
Flowers and Vaillancourt (2005) N N 280

N: No experiment is done.

3.3 TWEEHAIZR T 58RI T DORERS
TEVEZS | DA TR YA D 7 7 2 DNA ZHiliti L. 77/ & DNA PICA 7 i~ A 3 it
BT IFHAAE N TN D DR T D 728D, ~— I —iBIa 7 hph BIR G LT 7 7 A ~—Z& v,
e PCR EAToTe, ZORER, BRATTFETEHAR TR
o T A TR A A T OMAA R 2 TR T 2
ZEenTE (Fig 3).
Fig. 3 Confirmation of hph-gene insertion by PCR.

Transformants were randomly chosen (lanes 1~7).

34 IREMERD R 7 V) —= 7

N TawA v B EETeERREH EICHBL L an =—% #7272 PDA ISR L,
ERIAER LT R 2 BRI T Ve, TREERHAIR 1,048 RROBERRERZ 2 BIRE L., N
JEE A S LT KR 6 KR(M109, M154, M687. M850, M875, M877). JEMAME T L7-kk% 3 4k
(M919, M920, M923)157-,



35 TAIL-PCR T & A& F DIEE

¥R T T A ~— BB T T4 ~—% i L(Table 1), JRIEEFEED 7 7 2 DNA NIZHEA &4
7 T-DNA S 29 5 A% DNA BlAOEE 21T > 7, ZOfEF, M109, M154, M687, M850
R e | BEEEMIN G O, ZNLIAA O BIL, B HEEEED IS DN o T (T — Z 1R
LU e,

36 EBCTFD—r S

TAIL-PCR ([C L WIEIE S SNTZWT R DY — 7 = o v T aAToTz, TORE, RAnEGF2 Sk
Epoxide hydrolase (EH) 35 TF Glycosyltransferase (GT) & #HIEME: 2/~ 8 s 23 A Shu7=, EH
1L, Aspergillus niger ® EH (Q1KTBS5) & #H[FEMEA R L (Fig.4) . GT &, A. fumigatus @ alpha-1,3-glucan

synthase Ags2 (Q4X143) EAHFIMEAZRLT- (Fig.5),

Sa
An

Sa
An

CRRCLWQIVQDQIHLSTLRLSAKPYALPTILLHGCPGSAVEFIPVLGLIRQQVSPTTSSFL

FPQFTYGIEGQT IHFVAL-FSEKKDATPIVLLHGWPGSFLEFLPVLTSIRDKYSPETLPYH
* K3k kook ok sk ok skelelek skelekek skek ekek skek Kk ok

ISLDSDTRHACRTTWTSTTKITPESCPRCTVASPPKMAATAKVVTLAR

IVVPSLPGYTFSSGPPLDVNFNGEDTARV INKVMLNLGFEDGYVAQGG

* * * *

Fig. 4 Alignment of amino acid sequences of Epoxide hydrolases from Aspergillus
niger (An) and C. sansevieriae (Sa).

Sa
Af

Sa
AT

Sa
Af

Sa
Af

Sa
Af

QANVKMDCDAFKNVITFXSDXDDKSVPSIDENSIKCSD ISERVSDLTGALPSVWSWKANL
YFSAEMDCDSVTKSITLNSTTESGKTPSVDSKSASCRKIPATDTQWTGQLPNVWVWTGKL
Hekekk kK 3k )k ko ok ok ok Kk okk ckk ok *

VNVKHGVHRVSVTNATVDSGNT TTAAADHFLFRIGARNNPLIFSATANYSTTLLSRSDDG
TGVYNGIHRLTVTNASDSAGTSATNAIDHFLFRVGQSDNPMVE-TSANYSSSLLHEHENG
ok gk kkkok ¥ ok ok cklelkdok ko sk ko skolekk ok *

TLKIKHSAAGATKFRYSTNFQSSWSDWADY-ETETVVKKQPWSGTKEQAWKGEHI IVQYW
TLFIQHHAAGADKYRYSTNWGSSFSDWMDYKGGNET I EELPWSGTEKQKWQGKHVRVEYW
dok sk ok ek sk lelekiok ok skok stk e R T

SKLLGSSAYMAHGDVDYDI-—PRRIPHMFAVGKFNEFGYDSGLTKSLKHTGPSMWEWHYM
SKLTGSSDYVQEGDSGWDSNRPRRFPHLEFNGPYNQYGYDAGLDNAVQLGDDGLWRFREFV
Rk kkk ok ok ok ckkk okk ok %k ok ook *

DEWPNYFKENVWGMNPDKMPDHSFVYGDVDGDSVAERLPPSSLYTNAINT TMQVAPKKPY
AEWPAQGQFNVWGINPDGQPDQSFVEGDADMDGVLDRMPPSSLSTTLINITDH—PPAPH
Aolok solololok sfolok ok slekok ok ok k sk ok slololelok ok sekelok * %

Fig. 5 Alignment of amino acid sequences of Glycosyltranferases from A. fumigatus

(Af) and C. sansevieriae (Sa).



4. BE

ABFFETIE, TERMED OB AV HIVD AMT IEIC L D XY 7 RIERE A~ s 1-
DKL & ONTIRITHELR BRI 21T o T2,

HHAET HERO A, tumefaciens 1, LBA404 HRAEH L7256, IWEIEHYAI IS 67805
2o AU, LBAAOA BRAEMIZ ISV T b onx G/ 70388 < | ARBIZRG R » 72 2 & DN HIA
FeEZLND, I T, Hiz2 R GV3101:pMPI0 £k & GV2260 #EA#H LT AIMT 7EI247-
el ZA, —EORHIEH CREOIEIEANSG DN, ZORBENSG, IWEIEHRIZHWS A,
tumefaciens OFZFR Ti 77 A I FOBEO DB RICEELS B> T\WD Z L AVREBE I Tz,
AEIOFETIE, A tumefaciens GV2260 Bkt 7 BIHIRHE OIFE AR i bil L T\ D
EMGyInoTz,

A. tumefaciens GV2260 FEDFHEEIZ I Tl Mullins et al.(2001) D )51k % —ERekZs L= 55T
A LTt REIC 3 HMLEECH Y | E£7o. MM RIRE 7. & OFE A 2 55D &3
L\ ERES N H - T-, £ Z T, Flowers and Vaillancourt(2005) D k& i ATz, Z DOFEIL, 2
H [T A. tumefaciens OFFENAIEE & 72 0 S 235O & 6472 < SRR ORF IR 715 TdH
Do ZD2ODFEL I UT-RER, BB TR &R E RO EIRUA L —EOFEII TR 5
. EEL LEfETH T,

I, RO Tl GV2260 BEDIREE % ODe=0.28~0.35 12 L, &Y 7 BIHIHE D5y
% 10°EmI B2 2 & TE K OIBISHAE TS S Z L TE T, S50, BERIREICBL T
%, 24°C% EEl>TH FEl> THEEHEZRNE D HEHAICH > T,

A IEIfEST. LTz AIMT £ TR S 072 1,048 RO TSR 6\ T 9~ THAERABR 21T o 7o 2R,
JRIFPED GRS HAVZRVVERREZ 6 K, JHIRMEDME T L7tk % 3RST-, TRIRMEZ B KD 7/ 2 DNA
WA T~ A 2 TR FOSEAAE N TVND 2 & Z2Ed L, fA S 472 T-DNA el 2B
P92 A% DNA BL%1% TAIL-PCR CHAE L HEERSIZ DE LTz & 2 A RAR{S -2 D & epoxide
hydrolase (EH) 5 JU*glycosyltransferase (GT) EAHFEIM:Z R B AR Sz, EHIE K
DIRRERO—FET, TARF T REFR L, U4 REZ AT DBEETH Y | MK HREO BRI fildit
TERZR L. S O FE TifaEH & L CiRed 581 236 %, Sansevieria ehrenbergii (Offit
WNZITE M EREEZ T D ) A Y, S, ehrenbergii 7> BEFEEHOV R=0 WoHES L. Zh
513 Cryptococcus neoformans 72 & ANFIZIEGL T 2 BB L CHIEME A R~ LW O diERH 5
D o boEiENS, S, trifasciata 12 B HAOHEEMLAWN B D ATREMNE 2 Hivd, W
AU TRIEREL, YR TR T SHEMMEEW R ARE D EH IKSEL . LT
D2 LR H Y TITRGEATRE L 72D DD h LALZRVY,

—J. GT IIWEEBEER O—FE T, AENICEBIT D P HOERRRICEE2# X 2 A DR T,
Vs o " TED 7 ) a VEESIZEb > T4, Kimetal (2002) 1%, Saccharomyces cerevisiae 73
E O sterol glycosyl transferase & fH[FIP4:%7~9~, C. gloeosporioides ™ % > 237 & CHIP6 (AF001285)
% 2— R LTV 5 chipb MG 72 MET 2 L E LREAMET T 5 2 L 2E L T05 9, %72,
Sweigard et al. (1998) (X, Magnaporthe grisea OFEREDSHH H2MZ 725 TURU Y pth8 1B s 1-ITifiAZE
SRR Z T ERFEMEIMET L, 20 pth8 B F-232— RLTWbH ¥ L7378 (AF370013) 1
B#RES> C. gloeosporioides, 35 L OMLOD SRR HI Sk D sterol glycosyl transferase & AHIRIA: 27~ & ity



LT3 ¥, Znbo#EE, sterol glycosyl transferase 2355 B# LTV % # LV BTl %
ZEEMIAEL TS, Lo T, AES GT MEI N Z & TREMEEZRK-T-Z EnB 2
bivd,

5. HfEE

AWGEa BT DICHT0 . WFFEERE L Q22D T S A VR SRR 2 < fE4L
AL LTS, F70, BEIRERPEFIIEKE 110, pCAMBIA0380 & A. tumefaciens LBA4404
FRZ . Gent K Inze 1+ V. GV2260 #ks5 L O GV3101:pMP0 15 % 4358 L TN =720 e,
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An optimized Agrobacterium tumefaciens-mediated transformation (AtMT) method
for Colletotrichum sansevieriae

Masayuki Nakamura + Hidehito Kuwahara « Keiskuke Onoyama + Hisashi Iwai
Laboratory of Plant Pathology, Faculty of Agriculture, Kagoshima University
1-21-24 Korimoto, Kagoshima, 890-0065, Japan

Abstract

In the era of functional genomics, the need for tools to perform large-scale targeted and random mutagenesis
is increasing. A potential tool is Agrobacterium tumefaciens-mediated transformation (AtMT) method. In this
work, we established an optimized AtMT method for Colletotrichum sansevieriae that causes anthracnose
specifically on sansevieria plants. Optimized co-cultivation was performed at 24°C in a medium containing
200 Mp acetosyringone. The most compatible strain of A. tumefaciens was GV2260. Out of 1,048
transformants, we obtained 6 isolates that lost full virulence and 3 isolates that reduced virulence. Disrupted
genes were sequenced and two of them showed homology to epoxide hydrolase and glycosyltransferase genes,
respectively. These results indicate that the AtMT method is well suited to perform insertional mutagenesis in
C. sansevieriae.
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oELO—XoBETIILa—R1L

T

JEE VR B RS RS Be B TSR 5e Rt
T890-0065 JEITEHIARIT 1-21-40
TEL : 099-285-8331

HE

AIFFENE, NA A~ ZAERE L THEREED TW AT OFEFIHEZ B E LTHo s
Na—2bEmF Lz, £ MOERSD I B Y 7= 25%) &~ Erm— A
25%) % 7 VA U ALBRIZ X o THR, BrEL, BAr—R0K 50%) &M L7, L7z
B —ZDOMASRE ST, Bre—2REE A EDMR LI~ T-, 2T, il
Lzt n—A&FilEE Lo — A Z5EE L C, KD IERS 2 et L7k R, Fafn/ade
TECERIC 7 NV a— A %55 Z LR TE T,

1. #&

AR, NA A~ A& GO FHARREREIR & = VX —24R 5 BB PEE L HE
EESNTED RIS I~ ZAOMERBRFNEHNRE & 72> TV D, A A~ R &I,
APEIR (bio) D& (mass) ZXITBEETHY ., HAARER, EWH KO A HEMEEIR
TIEAEREZBRWZ O L ERZMT O TWD, N I~ AL fbAEFEBRDO T RV
F—CREO R & L TR TR 72  AbA &R OR B I EIRFIHIC L - T
RAET HIREDET ZAOIMENC LIS TN D,

BEFAA A~ ZADFIHO—2L LT hyEr a0V hyF 0 k) ke
RREVEEL N D D 7 N a—ZADREERFEA LI TS, Lol AD#INC L 2 8k
RE~OFERMN S| B K- HREORA & L WREBIEED S OFFIAR RS b
T35,

NA G~ AEPRITIL, WERBEFEY) ., RERIEY, SPERTEY. EMEIRMROFESE
Y., = L THE) ., BERDB T oD, BIARITERSZ K DR nEE > TTETEY,
OO era—2 ) InItern—2] [V 7= [ZEECFAMS & FFZI, BIAR
DEERST TIE, 2D 3 DBEMIT DK 95% & HH T\ D, Bl —ZIBIARICK 50%
BEENTEBY, ~IBLo—RL20~30% U 7' =% 20~30% & N T\ 5 19,

BRI RE—OMEREEZ A L TR Y il RBER S Cnwd, — 5T
MaRBERANA AL LT X BEBAICHEFIA L LS L RABBIERILL T
B, MO BEREOK 50%IT 7V a— AR w—ThbBELa—ZANnL70 45 Zh

il
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EINA—RIGRT D LI Ko TS A Z ) — )VEOH W E T D 2
EWREREIC D 67, -7 L, BaAm—RE, 3 —2AR B-1,4 FEE LTkt ik
MEZTERT 2O AL Na—2R ) ~v—Thd alA4fAaDT 7o L i+ 5 L,
WO TEERR)~v—ThHV, TOFHIRHEETHL, LR >T Ma M A% )
— VEZH RIS A 72D, B — 2AOEERE 7 7 a— 2 b3 K X 2 EREE L 7
S>TWD, AFFETIEITOFEDRME B E LT D 7 v a—ZDER A Lz,

2. EB

2.1y 7 v VAL

V7 =v AR =R ERRE LR — AR S DI T L U LB & R
Uiz, 7K VITiE, K. 1, 8, 4%NaOH ik & W T ER 1T o 72, S HITH
OBRSE LV LSO L, RISFEERE K& < T2 2L TP Ah ) LEZED
WK EI o7, Eau—A0Ai: X BEYT, FTIR IC X - TR Lz,

2.2. e a— 2 OERIMKSE

3%NaOH KLER% DYy 0.50 g 12 U 7 /v v iR 5.0, 7884 /K 45.0g 22 2H#5%
100°C, 48h B Z1T > 72, T DBIEEIC L > TILEMR & BRI 0 1 IEIRAR Z 98
JEVERE, AR %Z "H-NMR (2 & > THEERT 21T - 7=,

2.8 v —2hbEEE Ve — R Z R I INK 5 i
POz TSR, RICHE T LIZib~ 5,

R=CH4CO

(CH4C0),0
— HQ

y OH
H* HO e
ol /™ o S xﬁf;: _OH

cellulose cellulose acetate glucose

2.3.1 it L v — X DM

rera—2R 20g \ZT AT ALFEEREK & U CHKEER 10.0g. AELE L CHER
36.0g, filt & U CHiifig 0.42g 2 M2 /S AIEFE 80°CC 1.5h i#R & 1T 7o, UG T 4.
Z DEWHRIZKE DR AR A LR ATV, 5| A K0 BN U 72 AR &+ 55
(ZVES, TR LR QAR 2.9g 21570, 15 O AVTZ AR OREERENTIZ ' H-NMR (2
X 0iTo7,
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R=CH,CO
H OR
(CH,C0),0 e}
[ .
OR
n H H /n

cellulose cellulose acetate

2.3.2 FEfEE L 10— R OEEINA SR

2.8.1 CRRHL L7-FEfEE /L 1 — 2 0.50g 12 b U 7 /L4 o FElE 5.0g, 7884 K 45.0g % I %
ZPAS T T 100°C, 48h B #1T -7, Z OHRIEEIT K o TR & IR 53 6
TR 2 R A . AR & TH-NMR (2 L » THREEMRIT 21T - 7=,

R=CH,CO
H R y OH
Q H Q
_— OoH
OR OH
H H/n H H

cellulose acetate glucose

3. fERLELE

.1 TDOT /A Y AL
JKHE LY 1~4%NaOH &K 2 AW=4 7 V0 U LB O E &Y OfE 4 Tablel
2T, 703, NaOH LT 8 [AfTV, BEEED &EIZF OEHE L AV,

Tablel Weight decrease by alkali treatment
Alkali condition Lye 1%NaOH 3%NaOH 4%NaOH
Weight decrease 8% 22.8% 34.0% 35.5%
NaOH IZ X A7 0 VALERIX 1% TIXY 7= ~Itra—ADREEF AR+ T
bole, £723%L A%NEWIROMIIZ LD HERDDOETHE Ronigho7z,
= IR KD T ) RBOBRIIE N 5Tz, TORKE LT, IR ITH R,
R 7= )=V, BRI ERERR IR EE N TODTDEEEZLND,
WIT, WSR2 S DI LWERFIC L, 70 VR EZ T o7, EERD O KL
Table2 |27~

Table2 Weight decrease by alkali treatment

Alkali 3%NaOH 3%NaOH
condition (0.350mm<bamboo<1.41mm) (bambo00<0.250mm)
Weight decrease 32.0% 43%
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3.2. e/ a— 2 DEEIKSE
Prem— R & eBRAERIEEE D R Y 7 v A a BRI X o TR R 2 st L= 23,
o —A T E A EGHET. T a— ADOERITHER I N2 o T,

3.3 — A bEHRE L o — R B RRT-EEINK 5 fE

3.3.1 Bifgt L m— R FRE

el n—R RS THET 572012, Bt L o — R 27 BRINK o0 iR 2 Wit
L7z, 7. B o—2R2.0g %8 KFEEE 10.0g, Hil2 36.0g. Hilik 0.42g # AW T 7 &
FIAbT % Z LT K o TEWER 3 DRt /L 1 — R 2.9g 2157~ (I35 86%), ' H-NMR
IZ L DR %E Fig.l 1277, '"H-NMR #R LY, 7EFARKBKRD 3 DDAF /LT R
For & AGUD T ODAF T a hUnHhbiv, BilgtLm—2ADERPHER TE T,

W

HooL

= - ""&-'* iy
| |
A ______JL.'ﬁL,;rLJ‘LJUL i
ST T, OO0 O . Y O . cellulose acetate
Fig.1 1H-NMR spectrum of cellulose acetate obtained from bamboc(CDCls)

3.3.2 HEfiE L1 — X OEEINKSS R
FHELL -FEREE L o — 2 0.5g & b U 7 LA FERR(5.09) & W TR K3 iR 24T\, &
Jba—2R 0.3g 13- (LE 85%), 'H-NMR IZ L 55 % Fig.2 127,

R ET = A ERC

0.46

Fig.2 'H-NMR spectrum of glucose obtained from bamboo(D20)
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i B Lo — R 2R L o — R 258 L CMAS KIS EITY Lo &
D BEHEERIIRIBIC R LT, S8R — 20 RSB TH D, 707 F— LR
V7Y VBRI E BT E A EERE T, BRIV —RE /LI ENTE, ZOZ
EMOT BT NVEN G FRIAKERG 20 BET B S I2NZ ., ROSHKEEE TRER L LT
by N Z ENRBEINTZ, DFEV, TEFMETDHZ EICE T v a—2DRK,
BIRRICE D SIS EMA D Z EMTEmEEZ LD,

4.

AT, A A~ 2GR E L THEREZED TWOIMTOEIFHAEZ B E LT, o
tarm—2H, F LTI a— 2L OWTIFR AT b D Th 5, AW THD
N ERFERIZUTO®mY Th 5,

(DNaOH % HW BT v h VALBIZ L - C, V=2 ~IkBla—A&BREL,

tara—RAEHMHT 5 ENTEZ, 3%NaOH RS Th -7,

@V BRI Le e m — 20 6 B 3ERNCE O @ WEEE E L e — 2 2R 5 IR

HIENTEI,

@it L o — 2 2R L r — A ZFHFE L7~ 2 L C, BMARStEo T,

BWINER TN a—2 %155 2 LN TE e, TSR B8R E2RT,
r—tna—2(57%)— Kt Lo —2(86%)— 7 /L 2 — A(85%)

i Lice o =206 T3% DN T/ N a— A %455 2 LN TE I,

5. #EE

ARFRE 2 BT DI HT= 0 WFZEAZ L CTE - W A B R R 22 AT L
JEL BALEHR L BT ET, AEBRICHED - 72 F8 8 B K IR BL T 9o R f b T
SLET O B AL AFZEICR U CORR 2 TEW - Y 1B — 4 2 s R L BT E
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Separation of cellulose and production of glucose from bamboo

Tetsuro Shimo

Graduate School of Science and Engineering, Kagoshima University

Korimoto 1-21-40, Kagoshima 890-0065, Japan

This paper reports about the extraction of cellulose included in bamboo and the

generation of glucose from cellulose by way of cellulose acetate. Bamboo powder was

treated with 3% NaOH aqueous solution at 100°C for 1h to give about 40% weight

decrease. This result shows the removal of lignin and hemicelluloses in bamboo. It

was found that alkali pre-treatment is effective to obtain cellulose from bamboo

powder. So the treatments of bamboo powder to obtain glucose were carried out as

follows. Bamboo powder was treated with 3% NaOH aqueous solution followed by

acetylated by using acetic anhydride to give cellulose acetate in 86% yield. Acid

hydrolysis of cellulose acetate using trifluoroacetic acid at 100°C afford glucose in

85% vield.
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BEXBMBEBEDY/ A FEA~DFIA

JUR S2RR

BN B R A A M IR L)
T890-0065 JEVEETHART 1-21-24
TEL : 099-285-8631

FHOBERE L ORI RELZ O TE 7 X 7B LY T~V X FEROEF X ¥/ 2
AFED FTREME A MRET LT, MR, RhBERIR & S IR K BhhEifeEt o 7 — el s /-
EEALEEE G & b B THER ORI 2 s L, ZOfERE T 4 7 CIIHCRT hFH A b
— A%t B TAERER I Sl U C, BRI CIIE R OREN BT TH Y | F MR
AW TH IR ET2ENMER SN, Y~V X7 Tl T OB IZBWTHAER D
FETENERD DI o T, MFERITHEIMCHL X ) aOEF IR TH 5 LRS-,

1. f5

%< DFEMBX ) aORERICHN LN TV D, REMEEZZE L, RLFEENE L HOTE
J ADOFEEEAT RSB D B A B D RSSO 6 5 % 2 2 &4 L Ca A MK
DRI, FIoF ) %k b BN FREIOAEFE R EREONSATHEIIL TS Y, BEIRE
VAP B TIIERBE & 0 L7 B3RO B fLATTE SRR STV T, 20D 5 BO—D1d A EHERT
K0 T OUFEREEN R I SN - F K D BERHORIH Th 5, ZHETHORIF L LTIEA Z Vi
Bf. Fafirkl, JEEE 7 UEEEEEE E ARSI T, Balt, 1IN D SO (BERRKI A B A
DN DNDF ) aEEER R TN D,

KREHBERIL, BERE I BEER, TOZ T EORMABITOR TS 12, 205
B U o bt ERT A E L RELSN TS, Ll A EREEHAFER TH 2% < OF
D D 5D Z & 2B 2 UL, BRI CHOMOFIEZ ZHINCE 2 DN DD, F 1o BT
b A BRI & 13 R 208 2 b BRSO EREZ LD Y,

ARBFIE TIIREFBER ORI FIERDT=DITATH T2 b DT, 2D H HDO—>2 & LTX / ailiai
FL7z, 22T/ amRhOpE 2 KB & 08 TEERE TE U B8RS £ BT
Frat Lz,

2. FEhr

KIEFFEIR CRILEEER, 180°C, 60 Jym /i) 1RSI T3 o 2 — (KEfhEdiE
My 2—) LGSO L, 2/ 2@ RRERBRORE & U gk
A EEREEEEHRESH L0 W2 We, F/am )b 72 71T AAREMFER KK (i)
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KO AFEEZEA LT, Y X~ 23, BREBRFWREIm RS —L 0 fith L TH
Wz, OO, MEHIHIRDO b O LT,

A7 v~ N 7T 7\ X DEIESIREASTF ROSF-BOAREIEIL, TSKgelG2000 SWXL 47 7
L&A, 0. U RS R U U AREER pHT. 0 ZREhFE & L CiitiE 0. 5ml/min, 220nm OWZIN 2]
ELiH~Tz, SDS EAWkEh Y 1%, MFERIEIR, SIESRIEE A7 N ZART 6 (MW1000 cut off)
TARITKR U Clttk, BRfETzZE L C SDS 777 F CTiT7e o7,

X/ agERORERE > 1O 13NV LE S BV EERE S AN 7 X E R BRE T
Totr, FERFHIZ, FERIEEE 1.5%C. Py A7 N (PDA K5l | RS, HilpE
WREEH A V- BRI pH I3 6. 0 IZFEE L7, Wb BRAEE ORI EfEEL I PDA 50D B
SAEB A 100 & UCEHERE L, fERIT 3 B0V SR L Lic, A0 7 ARBRE R T4
7 R 85U, 15% DR F 7= | THFEIRRE T . 60% DK ZTEAN L TEE E U7, HARDEFITN
T 25 CHEFT TIT 2o 72,

3. FERBLOBE

1) FBEIE DX D ZHIE~OFFIZ >N T

fhBEIR IS K OVRBERERTERIRN 2 W B i ClE, W OBER AT LT, & 74 7 Tld Tablel
RS L 91Cay b — L PDA B5Hi & bl 3% & 3WFIHRESHL, EAUZ 7L 32— R U L7 b5Hh,

Table 1. Comparison of mycelial growth of Pleurotus osteraceae (Silk industry waste and PDA)
Culture at 25°C for 7days in the dark.  Area for PDA, 4.0cm?

: 3% Silk SW+ 3% 3%Hydrolyzate
medium Waste (SW) | 0.75%glucose | Hydrolyzate | +0.75%glucose PDA
Re'a“;’fegm""‘h 80+15 65+38 68+25 114432 1007

Table 2. Comparison of mycelial growth of Pleurotus osteraceae (Kokuto distillery waste and PDA)
Culture at 25°C for 7days in the dark.  Area for PDA, 4.0cm?

. Distillery Distillery Distillery
medium Waste 29 Waste 1% Waste 0.5% PDA
Relatlgfegromh 332483 260427 393+17 100+10

Table 3. Comparison of mycelial growth of Agrocybe cylindaracea
Culture at 25°C for 11 daysinthe dark. Area for PDA, 16.7 cm?

: 3% Silk 3% Distillery
medium Waste Hydrolyzate Waste 0.5% PDA
Relative growth
95+4 91+11 152+2 100+6
area
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MHEEIR % R B0 R LT RO W T CHEROABIXRF TH o7, LL Table2 \TRT X H I
HHERERPHARE I B D IR AEB R BRI Tho 7o, v X~V Z 7 OfER% Table3 IR L
oo YT XY X FIXNTHOBTHEFTT A0 7 X FRROZETRD LR T, ARl il
B RO BR TRETARE TIIT > TORWA, JERE b DWW T S D INEESND Z &N
WEND, BRI & BT R % Pl U= R I3 0 R CIX AR & L C O = BRSNS b T R
DR SIVCTHEL D 7 v MRS < G, DR & Rl /e R 28 I T 2 A TR
A BE LTI ENTREND, BT X7 TlE, B2 VD ERINT S 2 & TAEBNE
Ifb7e % & RIS,

Figurel, 2 [ZIZt 7 ¥ T B IOV T X~ 2 rOKEHTCORAKOETREZ R LIz, e 757
TIPS CR AT LT ENGND,

Fig.1. Growth of mycelium of Pleurotus osteraceae (Culture at 25°C for 11days in the dark. )
Left, 1%Kokuto distillery waste ; Right, PDA

Fig. 2. Growth of mycelium of Agrocybe cylindrcea (Culture at 25°C for 11days in the dark. )
Left, 0.5%Kokuto distillery waste ; Right, PDA
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ARl REER A W BT o 7203, RBEIC K 2 HRAEER CIL, B CoRERDE
BICHME 222 BT HAHRR -T2, SHICREOFBRLMETH LM, bo %< OFEIR
MLETH 5,

FERETIE, BIMESLS ) apERET, Wb 54EICHET D E k1 9FTIE, Ebob 7
FLLELFELCO AR D, H LU E V55T, PEEOETELIEMILIC O D Z L 24
FELTEV, & affihic ) 2 U o v~ Yol XA OF T 7 Xk ) alf i inv 28T L5
Th b,

2) FFER ORISR X DR Rz DN T

e E 3 R 2 BT % . SDS BERWKEN 2T - 7o SRR N IR BT, 2-3 T D FEDALE
27— R KRR LD TH o7z, HPLCIZ L A7V AT, Fig. 31T L9122
O/ E— 7 BFIE LT, LinL, BUHAITH LIRS 7 =2 U ORFE DAL F TV AIREAT
STWARTIIRVD TRTTF ROEMR S TREIIAATH S, 7 /BEHEEITZ Z Tl 720
M, Ser, Gly, Asp 3% <, AF VAREHOA GRS LT L OET MMEEWM DT TF NEFE L
LTHEHA%ELZEZHLD,

| !

retention time (min)

Fig. 3 HPLC gel filtration of hydoryzate of silk
industry waste

The arrows 1,2 shows the elution positions of alcohol
dehydrogenase(15.6kDa) and carbonic anhydrase (2.9kDa)

4. HIEE
AT 2 TS DI T2 0 Bk A W T2 T2 T B R NV SR A ZE AT < AL L _EF &
‘a_o
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Effect of silk industry waste and Kokuto shochu distillery waste
on growth of mushrooms

Fumio Yagi
Department of Biochemical Science and Technology, Faculty of Agriculture, Kagoshima University

1-21-24 Korimoto, Kagoshima 890-0065, Japan

For producing fruitbodies of oyster mushroom (Pleurotus osteraceae) and Agrocybe cylindracea, silk industry
waste and dry Kokuto shochu distillery waste were used for culture media. Silk industry waste was effective
for the growth of mycelia of both mushrooms irrespective of degradation at high pressure. Kokutoshochu

waste was also effective for the growth of both mycelials.
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C =

HDOTHHZEMA L TRETRE2ET=F =952 L TETOEWE L HR LT 5 BERK
BE 2 Bt a2 ME L, HICBEHRZMMT L 2 & TR N ZAT 5
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1. #% &

{CFEMEITE DG TERRERETRELIERORITFELRDL, IhEE=F—T52 ¢
TRTOMEEFNT DI ENAREL 2D, —FH ., HOTWEFIMH LI iHINEITIER I R
ETH D, KL, EOTHREEZFHL URITRE2E=4—F252L T, 2 COYWEE
XfG & T D MERRKRE 2 BHE LR atiNE 2T 2 2 &, BICHE L Z 0FHINEICEE)
REZFHT DO DEEEN 254528, ZANET S CeTHLZEE I —),

T L ix, WOMFHANELNE ZTIFTROGV, HDLE X ITFH[OEGIBRTHD, ZD
HDOFHBI Lo TA L TFWREBIET 2EE L LTTHFEEAHY . ZORBEMNEN O~
BEHINEIOGH STV D, B IERERE, mEERE, BEE, Aok, K
DIEPTHERE, HThHDH M, (LFHEICHEROREITENR S HD T, FHEBITEZ~LIH
M UEFFHINCRIA S 2 2 L iff S n 5, tFMbyrt o b—TidlBle r R s 2 K&
<THUL, Him EEEROBENGOND Z LIS,

ETAM, HTWIETHEITEREE=F—L L9 & T58, [HEIEL -BEIZRD B
EWVO RERREN D D, AR TILZ OMBRICK L TEEBSIE Z B LRF LTz, £
7o ORI EFHIEI 2RO JRITR O HTSE L, IRETER T ORRS ATIic i Z &
IXTE, L LR Doy BB RE-CRRINME & b o500 TR 2 e T b o — A
ADIVUE, IBRAERFORSSATIC I TE D ATREMER B 5, Fox 1ZEY JALA & Fia il
D_OOENEEZERL THF LT,

BUE, JBITRE=Z —IC X dHEIL, e xiZr7u~ oo 7 0 —ORHERE LT
HAWHNTWDEN, FEETROVWO TEREN TV, 7 v NBITRGHIET R & LT
ZHENTWDR, KOTFWHERH L TELTRREN 5T, EREMHEIZZLY, £
To. K77 XE U HE(SPR)E o —id, REEGEOREOJEIHRIISETHHDOT, &T
OWENFHX R L 20 | FRIAA AL F OB TUhFTRMER> TS 9, Ll SPREV
T—HEE R+ TR, BEELOZDIEINHE TRLU TR LIS H D03, 0L
B, EEERBIZTE DLW I FENEZeDbIL D,

AHFETIE, WROREITE (BE) OREZBHE LTA 7y o Fiita ZERICRE
L. ZOMERROFN 21T > TR - mREEMEOREMEZ T L7, F/o, fka 23T 2
— X —TDYaIal—a l&frn, EROED—>, [EITREZ —BEIZRD N0
ZWIRTDEMETNVOT YA U2 Et Lic, BT, b9 —20#E, THamatricfing
CIXTERW ITHETHMREOE AL LT, BISHE T 2T ERVEREIZ X D05 % iR
LiRFt & T o 72,

2. B @

2. 1 RATLTFHHOEBERE

~A Y oFEER (Fig. 1) TEOEEN SR N—7 7 — (BS) T4, 50%
I8 My~ %0 50% 2388 Me~[A172> 9, $5 Mi~[[2 5 i Ei, 8 Me~[[2> 9 Y6 B2l
ZALEI, B M, Mo TR SAUBS IR Y | ZREIUS E7213% 0 L TR 9,
ZOLENE E1 b B TAEWICTW L TWRETIERT 5, Fx TR mITHE RE) OH|
ExEHIET DD B PIZEREHE V2R E Lo, 2 X0 BRI TSR O JE T3
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I & > THARA L LTI . BUERE D5, AT, 5 Ma 0 fa & BT 5 = & 1
LV B & B2 2B EICEREDE, HPREOLO— oD TR ZEA L. £ O T
7 MEAFT— RIT

FoThHHLE, X512 Detector

B MICE =Y R E I

DA, EERINZ XY

Intefff@rence

B M 2ot 2B E)

. I Ei OfFH % Miller M1

" HaIfmlIIer BS
22T £
5 EE kﬂ: &5 K He-Ne Iaser
(L7 1=632.8nm A
15mw :

2. 2 1%%@5"’% 6) cell Piezoelectric element

. . - sample in| A/ Aln scannable in the direction of an optical

HOFHIL, RERIIT axis by applying the voltage.
BRI O ENREDED

————=Miller M2

JREECERMRE T D 2 L3
TX %, HRAbEDR
L, EEROH L RICEBOEREL. E2o Es » » - BDEALTWOEGHE, £ZOESLE
XN SEBOBLHOR, TP BHLE=E+ExtEst: + +, TEINDZEWVIELDTH D,

AE r DR o0 FEOEREDEEE X D, oD OREEL, FYtHEIXFE T &
Ték\go®tﬁ@$ﬁ

Fig. 1 Michelson interference refractmeter.

E1=Ewexplik: * r— o t+ ¢ )]
Es= Ewexplilks * r— wt)]
LD, T2 Tk OWEEATZ ML, o TAERSE)., ¢ IFMAEETH D,

CoONEEEREDE L& HREITESRNY MLVOIRIBO 2 FIZHHIT DD, H
2 W COTYRGRE T 13
I =|E|2=E * E*=(E1+E2) * (E1*+E2*)=|E10| 2+ | Ez0|2+E1 * E2*+E1* - Ez

= | E10| 2+ | E20 | 2+E10E20explitki —k2) * r+ ¢ ]+ E1oEzoexpl—ilki—ks) * r+ ¢ ]
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Development of Chemical Sensor Measuring Refractive Index of Substance

Using Interference Phenomena

Dr. Toshifumi YOSHIDOME, Associate Professor
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1-21-40, Korimoto, Kagoshima 890-0065, JAPAN
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Chemical sensors have been used today for environmental and industrial monitoring, food
processing, perfume, beverage and other chemical products. Many applications need sensor systems
that are smaller, high sensitivity, more portable, cheaper and even disposable. All chemicals have
their own refractive index depending on kinds and concentration. Chemical sensor could be
constructive using detection of refractive index. A model chemical sensor was developed to measure
the refractive index of substance in a wide range with high accuracy and sensitivity using
interferometer for general purpose such as the detector of HPLC. The sensor constructed was further
tried to have an ability of components analysis using diffusion phenomena. The measurements on
this sensor were performed using NaHCO; aqueous solutions with various concentrations, whose
results were compared with computer simulations to give same results between them, which showed
the construction of the apparatus and possibility of highly-accurate and sensitive measurement. To
realize unique measurement with both wide range and high accuracy and sensitivity, an arrayed sample
cell type was devised and attached to an interferometer. These cells are designed with various
thicknesses to vary focal lengths and interlinked to each other. Through the use of this cell, analysis
of the specific refractive index of substance was carried out for some model chemicals to show the
possibility of the unique measurement of refractive index. In Michelson interferometer system,
refractive index of substance could be measured with wide range, high accuracy and sensitivity.
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