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Protection of houses from invasive wood-attacking insects
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V= 7L T RO X ORI E D X,
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KIZESR, EQOZITESYAL IR

A s

Biomass science inspired by trees and fungi

. . . . *
Hiroshi Nishimura!

=
B EDRFBIGERIZ & > CHERBIAE, INOESMTD 202 2T DHI E1F, A4~
A DBR & FE AT T2 EBE A 70D, AMMIEEET CRb oM LICS WEBEE S T Th D
U 7= Doy it & = OES G 2 I OIS T D98, FRCKRENA A~ 2 2 BT 5
FiE L L TR OEEBAILEE (NMR ) ZHWVWAIERICE D Z OMENELN TS, 41
WCHEASWH A D D Z LT, KEAA A~ ADORHEZ TG LIZFIE R~ 2 T & 720,

1. IXL&IZ

FI=HOFVITEEMTHSN TS, AMCHEZIT D L, AxRHEIEZITI LD & THHBLRE R,
. B b N5, £ OEMITE > TN ENTFREIIZEREMOEETH D, TOHTH
NI ONH OO, EEDEEREREHS TS,

HER EDORFBIGIEREZ A2 D &, BEETIEIEICHEAREZIZCD & T 2P KRG R F—10 bR
FCONENARIZE - TEZ D, LIz o T, MITERERIZB WO TIE CO, & HHW ~EH7 5 4
PEE ] LWxb, TS LT, A AMEE D8I & D 5 WIZRENICAERDS 7Y
BF| L LT, WRITEBHWEZ 5L CRT [9EE)] L TEILNTWD, HEMNEZT-GHY
B ASA A~ A LW FRCFIEREDOZ VAR ERE NN A~ A L0 9,

IAEORE A EREOME I FICEBIN T RFB2EHIRICRRATICKRETS2 2 Thy | B
BEONRT AN ELTWD, 29 LTHRAEDBAER L TV D RELAECEREEGY:, BIHMAE & W
STBEICH LT, LA ER TR HEREBICH DA A~ ZAEFAE LN LIENT VAT LD
MDAl AR 72 AP ORI T E B2 TV 5D

HERICBITS D]

IEAERDOZ T EDOHEYSLCHMAEMBER R WK Z 2T CET SN TRERMB SN Z D LS
ZHNTWD, BEOEAKRIIAMBAEEMEIND [E0Z ) X THRENLIN, 40bBLE
3EERTO KRB A RAICIZ, B0 TE0 ) BMFEEET, 28 amibLE 12,

BROBEFRT HBARITHEIM TR, EREZIZIUD LT 5MEM L LAERBRRICH D, T2E 2
XY B TITASYORELEL, THSYDNOLEDELLWRNL, BRELU Vi EONTRNR
BRET MG T D, £ LT, BN RIIAMEFEIZ L > TEOIZHEEND, ZHnFR
DHFBAH & 72> T D,

2016 %7 A 19 HZ#.
'T611-0011 FEHI » E A KRFAETFBEIFICHT N A A~ A5 B

*E-mail: hiroshi_nishimura@rish.kyoto-u.ac.jp
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ZZTIEDZ ] IZoVWTEAT 5, &z EEWTEN
FENRDUA B AT = R EE. SRR
THPTEEICB L TWD, LR ERDEIT IR LT
ENDEF2RITTHRE T, MBI 2L s7ebDLn
25, BEOTZ0Z ) ORKITERKTHIFRKOFIZH D,
EATEERICTE Z L3 enwn, e xiE 7 27 ofhi
FL—mEES ZEbdH ., —FITIE, EREEELDD LHE
EEE 100 b2 FHAN 15 T H—)uZblzo> TRN > Tz
EWVWOIHENRD D, —MEKELTRNE, L THERREME
Wz 5 Y, ZOXIICHEIZAN RV L 0D, ERERICE
WTHBEREEH ZH > TWD, FEESETIEZ, 272 Ed 150
TRENFET D EHESND, BEALN TV D EEIL 8 I
BETHY, FEEERAOEENTZ SANDE D,

3. KENMATXR L RFFED RO IY) - #E

EMHEE 1000 LA E & T
BAE., K<HLNTWBEEICKELEFMTHD, K 1 7.

DEETGABEDOIE S IZH D DORTH 523 Mim 30 A — hL,

HEERTIR 1000 4E & SN TV D, 2D K 5 AR E S &R LK X 5 72 I I35 22 AR Z I 23R /] K
Th D, BIARDAEZ TWDMIIIHEZO T DOIAIE &30 DO—EFE TT, K&y O AR MR LA
DPRTHES THIRBEIZ T &2 | BIRZ X2 TWD, MiladExtrn—2 ~Itre—R D
BEEEL Y = b W ERRES T THERSN TV, ZhbzE» T/ Eln—X LIE
A 2)Y, B — RO R 5 VT O EERS Th D, V7= 3k el BOMIETH
DT, BV T = BN ARM R OFRBEIZ 2 > TE 72, BIEIMEFER ML B L ER |12 K >
TV THOI TV DA, BREICEZ2 HIET, MPBED H L7e RO THEEE TG LT
FHEDORFRE RO TN D,

Lignocellulose

Hemicellulose

2 : AEHERRYE ST O .
TAE—ZRADREY E~IBLE—RE Y T2 BESTNA,
DTy 7 2 Erm—R L RES,
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4. RENRET D (D1 AMBERE

KEJHTD 1D ZAMEFEE VY, ZICAMOAMNZ3I &R ZTABEHELBE S
WHWEEHE & T ond, BEEFEIRY V= 20T o b b, BARICEB T HIAE
NAFADGREEE L TEETHD, REMRFNIS A X rOoT Aa, 2 ) X275k ERHBH, H
BIEFHEITY V=t bicea—RENMRT DR, —EORIRG AR E & WRTh 5 fEE Tt
N —ADFRENMEL V7 =0 EERIROICORT 5, BEEHEITY 7= 20T 5%
o9, boldbotre—X ~Ivre—XZHEE 0, BT 5, REORENII LV 2>
RXTF VA E T ETHD, FEOWETIL, BEEFENEFRETY 7= OE A5
RT D2 ENEEINTND Y,

X 3 1AM O PNIZE~TRIRA A @IS AE O AR DEAN L, U 7= OORNE L T BHEROLKS:
EEMEE T E L ZOMRAKTH S O, HRITZEVICZATA DIRO T VI S8 (FITB-1,3 T AT
DD RED)RFE, DREERCRE A W L, BERLUGR T ¥ B VG & BEE L Tt ) 7=
VERSGEL TV,

1pm

C. subvermispora

(4weeks incubation: Blanchette et al, 1997)

[ 3 : ERA AL E O R & AR HIRE D 4y fig
SEOIRBAISSE T L A, EREE D Z LA B (sheath) & DEEfE N5 U = D4y
AN A

4 [T M) 70 B IR B BRI A & @ H O B REAITEIC & 2 iRtk ORI oK s L OVET
PR ETE Th 5, BIRAAABIEICBW T, MBEN S . FRSMiafg o) 7= 038125y
ESNTVDDICKH LT, BEOAGEITIEY /7= L bIlEBETH LB — ARSI,
HIFRBE D EEEL B SN D, 2D KL D RIBFEEOEWIL, AMMBEAREIZEAN LTZEA» S 0w
INDV 7= n — ADRERER P ERE, AMMBEENICRET 20 EINTKD EEZ DR
TWD, 8, FERIMNI W S D 9 MREEFR O 53 F VA XIIARMMIAEEDO ML L » RE Wi, Ak
HMIREBEN NITRATE R, 2072, Z< OAABHREIT, IEHEBEFETHLE FaFx LI oh
MO E 7 = v N URIGEBERO L Ry 7 AR A 7 V& L TRASED Z EITL 0 A
HPRBER DL PEZ T AHIEAIC L, DREER ZRASE TV, THUTKE L., Ceriporiopsis subvermispora
WCARE SN DI A AL, RMIEFI0 0370 0 AT LI B BEIC 72 > T b LT fifERE %
AMHIBENICRASE D Z &< R bz < i 7oMia i g oMl BEZRRE D U 7 = & @ik
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NSRS D, ZOa=—7 IR A T = X N3 HEEDR B2 LIIRHEEO ) 7= 20T 5.,
WHITEREETHY . ZOERIBEADPOFWSNIES FEORBMTHL LEALNL TN D,
IHNETONIET, BN R THL B Y RY v 7 e nib L, TSR Y 7 =55k
FOSIZB W TEHBEREZFIZH > TWDH Z ERnbroTWnWb, | URY v 7 BILEBEAGNEE & 5 o ik
(BT IV BT, LTS ORI IT AR PEAE T D7 b A Y v 7 Be7p & DMK
g;)é 7-10)O

BRI EEHE IEBHRN B BESE
ZREE

-

Ceriporiopsis subvermispora  Trametes versicolor

ILO—-REEKLT wIO—-REVT=2%

B e e 5 Dl FIBS (53R
4RI A SRR & FFIRA [ QAT 1 O A ORI B
L OETHMBIETE

5. AEMREOSFIBEZRAAE

V7 7enm—ATENCEERREG T koM BRE S F 2L T\Wd, Zo&EmsFRy b
T — 7 OREEAEIE & IEMEICHERET 5 2 L IIARE AN A~ RO A 728, FIRIC 7 5 ETRE
HETHD, B, V7= ORGSR 7=0 LFEOREM#EIL., ZoFEEIT V0NN
AT ADEDHy NU—T % “NFEEL” o0RERDIWBETH D,

V7 n—ADsy TG E T T 28 7172 FIEICERRILISTE (NMR 1E) 2886 5, NMR L1
FEMEEREVE T, REHP OREY 2 OBl 2 2 LN T, ERERICH S MRI & RO
FARMAL TS, MRI TIXEICKASFOT 1 b (HYEE L REEOFEWEBELT S, flziE7n
oD Tl T2 fEMEZZNENIRFT H 2 & CHRNEMREZBIZET 5 2 L TE5H, NMRIETIE, A%
DrO7Ta b (HYE =R UBODEAE U ERN L N IRTTEZIT2RITCANRY LT —H E LT
DTHEEERE D, A RIS, AP B, BAEM IR E, SEIERASA T AD
PR IR I T DAER Ry DAL E BT D B TE, NA A ROFEAZED B FME L7
%o R BITEE NMR EE2HWT, U 2 'L a— 2 ORETEMITCAM B X A S fEFE o
S EIT->TND, B—DOFED TOOHTE B KEARA A~ RAIDFESGAE LS T2@Emy O
REMTHY | ZEEREEHEEDFET D720, O EBEMT DL NS WO ER DY | o
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M DOBAFE 24T > T\ D,

4 5 IZARE A A~ AD NMR Otz rmd, RKMIZEETH 20T, Eilk NMR JIE D720
(ZiE, TE 2T REERRB I COMELL DB Z ) E OO 20BN H 5, £Z T, TED
BRYIBFIZ26ME & LT, BEFEK T, BRBEEI R — 1 I VHIEEITO, 2 7 81 v OB EARY
EPRHRT L, A AREBICESE T NMRBIEZITO & K6 IRtk 57 H-BCHB %o
HSQC NMR A7 MLV AR T 5 Z LN TE 5, ZIKIEHSQC NMREIZ T 1 b ("H) & 1 —AK 2 (13C)
DEBERE S ZBINT 5 ET, —KITD NMR A7 M TIEA—NN—F v T 5 7 F %z hybEd
HILWTEDID, NAA AT OMIE, RIS G2 =y POREEZHGITH 2 B TE
%, £1-, o7 LUK NMR IETH D HMBC ¥ 2 A ~3 fiABEN (LB DR SE L KFEDOH
BZEHT 5 TR 2HVT, SOICHEMAEEEREZG LN TE 5,

8-<-)

Wood piece dissolution
(Japanese
beech)

5 KENA A~ ZAD NMR SH OFEH
BRDAKRM 2 Wy R LU, fiits. Vo 7B~ AR NMR JIE %2179,

ANENRA T~ ADOREE LT, @O ThU EIEERENE VI SRS D, Zid NMR A
7 bV EIZBWT, 7 a— RTHOMENMEWS VL a2 52 2RRNE 2D, =2 THREBIX, TICE
FE 72 EOERE I STz TROSY E2 3 A~ A0 I USH L, X0 &Eaofkse
DAY MESD Z EIZHRIIL TS, £/, 2 IRJC NMR A7 ML LESE, A A~ A0
RS DEREITO FEZHABELTVSE D, 20X 9L T, ZHETRNEDEE L7231 F
VT ADSFIEREBESEBN TN TE LIk TE,

NMR JEIARMIEFIHE(Z O N XD KREAEDREOMITIC AN TH S, K712, AMBEBFHEO
FEFAIC K DJEF /5 — o DEWE RN LTS R 2 3, 272 DO KM IEFEIZ L - T 30 HEfE
LTeARB DAY RUinG | ERTO AT ML EE LGNV EART MLEHFDLZ LIk, AE
MR ) DAREIE A DR E NN 5 Z E R TX 5,
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1H-13C HSQC % = || 1H NMR
o+ @
S - "
1H Aromatic
a II.,
___,_/'/ \H_..__._ﬂ'l
% i
(EEJP‘!i!gé . . % T
o - signals
cf.%;m 2 g
- :ﬂl
o
2 3 5 I 3

Aliphatic
(interunits,
saccharide)

L'JU;IM.“% |

|
]i"l Il.-'ll‘_l.ll

Resolving overlapped

.rrr I I],ﬁ

B
Chemical shift (ppm)

[Tf
ul

r"l

I|||

"'IL,J'L._J

6: RENAF~AD HNMR A7 ~L(f7)& 2 Kot 'H-3C HSQC NMR A7 | /L
(F2)o 2 Rt LIy T O EZ 2 > 7T VB BoR$ 5 2 L T, SRy i

EMAEELZENTE S,

BEEmE

R REHE

BEENE

1)

T as

1H

“s

s 0 as

7 RKMIBFEIZ L D 7 AR OBRERE E R X OEFRT#% O 'H-C HSQC 72 A~
7 hov, SR, fEENIZE R TH, BC O by T R ER L, V7TV OWiE DN SRR
TERRINTNWD, YT NADEAERES fEND Y V=02 b & D D
D, PO S CH ST 7 FMIEXD DY 7= R X 0 #Ehn L 7= Fe{e i
V7= s R LT D,
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6. EFEDREAMRITT

HRNENRERE LN TED L ) RAFEZBWENRDEEA I M, SFIEhAxr TRIZHSN
oz &2 2T ATHIR. &5 WITBATIEOE RITLEBEDLENETIND, £ 9 LICREITH
BKETHZVFIoNRTIERL, e LG22 H D, F/o, —HARPNEREZ 5D 2 IXKE
RREL o TREIT—ET D, BIRIFRZIZY ., K&, BEHE, RIER~MEHT5Z2&T
RMEETHE LR EEEMT 2EE 2 H ST D, ZOEOHRIAZ OB EEMORICHL - TE
Too NIEIZPEEHEMUAT., AMITREEN IS A~ A ZZFLX—L LTHALTCE 2, 2Dk,
RS EEEZ =R VX —JHE U CRIHT D 2 & TRIE L TE 20, (L& HRIZMAEE L O
MZPT TERAF =R LT WBIZEN - EFIhA M A~ A b0, TOZRALF—%
RIS T 2 Z I X D RN S S ERMEE I EEZLTWD,

FEoim 7 A7 B 2 EBT A 12 DIITBROME 12 £ LR b, BIRICHF L0 b3 E Akl
HRMERBHY | ZOTDITIINEOHEETEE ZBIEOERERICALZFIZL TV BERH D, A
A RAEFEFELRNDL, TRAX—LAEERE L THHL T VAT LEED Z LR iEx HE
(272> TCWD, "A T AT —AFERE LT, (LABRORBRL bR T v ¥ W41
BHHMN, ALAEIRD L 5 ICHIEROH T TREDRFBRME 41T TEHL Ty “40” BJERTHD
728, W ERIAAIRE R I BT D L ERNH D, ZOWIEEZNL TS ET, 1 LUV TS %
Y ADHERRESEIIE L, S A AORT Uy v EAEN L CRHHAT 2 5EEZRE T RN EE
TLEBEZTWD, Fio, NA A~ AT ATRE 2 B OEIR Th H 720, 0 o HipE My O fE BR
FERORBLA~ET T, TOFRNEREORBELIHIFE IS, NMR {EZ W TS 4~ A5 DG
ZifE L. NMR A7 MG EEE, Ml OREFHREZIG L. EEICHET 5 2 & 236
2o C& I, B8 KE AL A~ 2 ORFECHN OFEIC & 2 FrtEiE <o, (L2 - AEDE
BOEFEDOMAT ~DISH NI SN D, FRCARRICBIT A ARENAS A~ ADGRETHD TZD ]
WCF, ZTORNIGDOT B ABENT ZEFEER T 7o —FEEEZTND, SEIFh(1F4
VT ARAEIGHNENZ R TIE, NEOFIEREE LT e b7, A A~ ADOEY L H ) b i
FIAETEDFL ULV TIRZDFRIZ. ZOHMBE L TEBRETETEEICR->TLDHLEEZTWVD,
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KEZE T F DA
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Technology in Traditional Japanese Timber Structures

Akihisa Kitamori'*

M=

AREFEPEOERAEEEMICR SN D HE L BINNBLAN LR EZbDOTH D, £, st
WL OLAEEINIIRTE LT3 E L RO EBIZ OV TEOREAE B L E L, i\ TREGEA O
BARICB LT, 0 0 IARITIKRAF LTKE Y SRVEE 2 RSB A OJFBUIC SV T L 5, Hit T, [T
AEWD, ZIFRT ) ZF—U— R, [SREEREEMICR SN 5 RT3 5 ke E 2 05 % 5l
T D, S OIGHIEED DBROIR LE~, EENEDRICEIL L TEehaim U, &EICA %R
AR 2 C OB L e BREHFEICHET 2 E 2 ¥ %,

1. IXL&IZ

ATz BT BT CEE R AMER AR L CAERED ZE> TEXTKWERZRD, WEFK LA
RN B OGEEYIL., SRR LK EICHEE LAE - BRE L TEELDO T, AMASEMEIZIT
B BERDLEIEL-0OMMAEZ ARHT I ENTE 5, FNETFE O, BEMO I 5725 K
BB SN D 720 AR TIXEANOHMEZ FO, [REENT ] HEZOWTEX TAHRIZY, 772D
B, GHRA I AREEEIC R SN D HIN 2 BB OB LSBT L, S oIaERicksig s
THFEVPARIEREICGZT-EEZRVIEY , BREBZLINADDLOREREDH D HIZONTiad 5.

2. (GRS ED R & il

2.1 Te#iiEl OREFLEE

B OVEIREEEIX Y = L — & LTRERORZ IR L, 72400 (BUE, HET) 1T 5%
EREMERT DL THD, FEPEEAENEMLRO NS, FOAETIIE T CEE RFRANEIR
ZRIVHA LT AREREBENRE LT, AMIZZORREZIE L, FE - Rl o@ilfsr & LTHWS
DONH - E BN TH D, BNEORIEI TR TSI SEIND,

HROBET FFITIE NS HIE Uiz, AM 28I T4 5 RN s~ 72D T, ZERE Ak
T HEOIITEME L 25 oid, BTHOBD ST D, TNETEEHEENLE LW, D
Wtz LI »IAL, HEICE > TEREIELEESE Lz, B THIS M ofEZR ECHIZT
HTENTE D, WAEEOEMIZITMAEDE N7 V| Elide ) FOLMRERHVLNTZ, L
22 LEHBOERHICIEmMZ 5 2 ENTET 3 ME TH 20 FEHOXFEETICL > TEH AT
HERTFRALND,

2016 £ 7 A 19 Hz B
IT611-0011 FIRHIL 7 . AR 7 AL AF BRI ST AT A T P R S i RE 23 Y
* E-mail: kitamori@rish.kyoto-u.ac.jp
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T 2 THE BICERE LA B E 0
ST HMEENHBL L. (BEAE) . LanL
WO ETIIEOZENRNETH 5720,
RE 72 Wrd Rz $hiE 1 T S 2 IATIE

A (BRMEITL ) I LD ENBNT, H .

Bk B BICFEEA IS | BHE (NfE-L T QA -ERETHL  Q()LEYE
MW E NS BB EMAEDE D D

ECEDICHEE LTMREEZED Z LN T OF—JH 1 ] I il

XHZERDLNoTWS, F/2. HA®D
HOHZELLZW., vl En 2 | | s [
(SRS DS RVEFZH L, 22 D0ED e —
EXTHEXORBM CHE ZIATLEE

BRI BB N A AT, K (BERMIZEBS—AVHR B)EIZKEST— AR GHAEHE
BOREE WD Z L THEBE T 2 AR B 1 : SR B 44 D 43 J5

N DMAREDEEEZRDTEA D,

FERNC I %8 0 BEZ X > CREm 2 Ak
T HIENRZE LT, ARICKT 2 LT VDWW D “Wattle and daub” T, AKFEEFHA, £ D LI
B EEBEICST CETT 5, LRI T USRI, BERZR ERH DA, RO CTH
DIUZL WD, AT BNOEFEEZ T BRI O EE 2 b D D OfENRES R E L% 1k
TEANTENETITES Lz, YRHIEERM 2T 2 0N EREICREETH - 72726, BT AMEGHE
WCIR->THLEY, FEHERRTRDL LTE LT, BERKEROMBEND, b/ FXATHNEE
WZhHoTe Z EMIM LA IR SR DL LT,

ERME T, BBV EE, WEEL VW mEETRY R WKEM IR ORETHb, EHf
WXBUE IR 7203, MBFITHE NS Ch o7z, T72b b, fHICME»SIEEFT, 8L ORE
M kAT, BN T D E(MMOICHAREEANS ML CTEDOBERVIIIARS 22 Enb, H
BEELHAGDETHW BN,

&AM X 2 TIESL IR 70 4RI 20kt i 70 it I PERBIC IR A 3 5, & 2 THLHFR
KINZHE O BREMER L, Hax B T8k L, BBEIXSPRIAEE LT, HXFFED
DICHEER EARETF - WAL LIThED, BEiE, HICREEDL, £ JITHEM A&l LT
HRTA2EEATHY, B MEWVST-KRTEEORRBICE Y, IEMRNEZET 5 HMR Z ORI
2o THREE 2o TWEEREIEDOE RICEN -T2 S 25, KARIIAR, KEREFLEOMEL X
Z GERAR) . B2 ENZER 2T 5 7 L — MG EZ ERT -0 Tch 5, L Lt
5RO ICHE N L CIHFICARIREREZ RS Z L b, TBETITEEL 22 T, Bl 2 1B <0/
BALERER T AERLE L TR ANDOND Z LICRoTz, EfEDBTEIC L > THRAEOLREHHTIE
HIBBIZR L CEE L 2D . PR L 0 7R RO EAR OFRIZ D723 > T\ 5,

1
O

B2 ROEF (BHEIESE) . RiftEE KEsF) . BEEEY & FERZE OS] (Bhutan) D
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Tt ERAE) & T & B B AP

|
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23 RALEORIE (e

SRCPA

22 REEESE ORI

CHAEETIE TR ICK DB RE Lz, Thbb, AMEZHEEICR AL L 2 L TH
WIZERD B DR DA EA T OENR TH 5, I~ = L 5 I A BEAOREFNEELT TH D,
B LI REEDL, X VIEO/NI WM 22 LAl Z & TSNS, BN k2% 05 L
FERANBEMICERT 5 2 & CREEREIU 2B ET 5, HAETIIE 2 £ XL W o 2§ IER &
ST DN, SHEERM TR CROEEEE AR D MIRBENR S TRz X O g &R, KD
WEET 5L, A TR LOSN, O TH VB EET LI ENARETHY (DVIAKR) I &
B LRI R X —RINAAE LT D, T72bb, BEGHNZHIF L THW LN D EED ITHIEIC
LU THEBELIZSWEMERDZ ENTE D,
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Why do auroral breakups occur?

Yusuke Ebihara'* and Takashi Tanaka?
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