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Development of high-quality urushi resin production technologies by the
mechanism of signal transduction and structure analysis of laccase
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Increased production and a stable domestic supply of tree lacquer from

Toxicodendron vernicifluum is essential for restoring national treasures and important cultural
properties in Japan. Therefore, it is beneficial to clarify the mechanism of the traumatic resin
canal formation in the inner bark and the characteristics of the blue copper enzyme relevant to
urushiol polymerization toward the development of high-quality urushi production technology. Our
study revealed that wounds and ethylene application could increase the number of the traumatic resin

canals. Laccase activity staining using guaiacol showed five bands within pl 7.35-9.30 and three
bands within pl 3.50-4.25. Based on the assembled sequences obtained, a search for gene sequences
corresponding to laccase genes was conducted, and 15 gene sequences showing lengths of 790-3802 bp
were estimated to be urushi laccase genes. Urushi laccase genes were present in all groups
classified in Arabidopsis.



¥ X C—19. F—-19—1., Z—19 (Gt@m)

1. WFZERRMA L IO 5

7 )V (Toxicodendron vernicifluum) DRI\ EZ AT CTEHREESN D EIL, WK CEEINS
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(1) BBHEORD 2 7u—r 4 Ak Lo ALV (ZFLUOREAD) 2E50T7 /Y
VEBALTCOOLEBERZITOETALAAEL, SBELTZALLEEEFRNT ) %
B L CHOBREEITOET /) VU 2 T o7, B@EOBRE 21798 4 D HBICHZY
ALER Ak L, B OBRE O 1 BB ICRKDOBEEEDOT < OB SIRE %2 & et
EERELL, ZVZ— LT T e RCEE L, BE LZiE 2 EHREI AL —IZREL T D
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DK EV LAESE L v F U B EIT, —120°C, MEE/E 3kV T RE-BOBIEE
1Tolz, W%, B CTHEINDEEBITENERE D 200um OFPH T I 5720, 0
FHHOBIREZBIZ L, M 1mbdb 7= O Ekx 7,

(2) BT v h—POREERTI A TIREOYRIER & BGIER, K OYREFIRFEDYRIER & Bads % iz,
BEEEL 10ml 1I27F b 30ml ZNZ CT7 & oo A —E27-, ZHUC miliQ /K% 15ml Mz T
fiE L, BRI L CHEOREA RN Uiz, Kalkba P, FRIMNEERNG L, SEAEXUKENIC
Too BB B R ARVKENC 0 B L L, Yeta LTz, F72, 7Y a—aE AW TEESEBERIK
LN DT v h—BIEEERARH LT, &SI, BT v I —E DR X L7 EOR S % W
HNNZT DD, BAA LRI/ a~ NI T 7 4 —THmE LIEET v 1 —EHlp0 2 RTER
VKENENT 24T > 7=,

(3) vy ru—rzifiirmn—r e LT, UMY TS 6 HNDRBIZHEYT % 9 AR
F CORBBEICEE ST 2%, —BB%ICEE ST -BRSEE Z TR Uz, SRER L 72t
e RNA 2 HiEfE%, 2kttt —4 o —icfitid U, BB 585 FE05 4 B
AR U 7o, WEEBLSNIANA A T+~ T 4 7 AFEHTEATV, B OFEBMEIC > TT ' 7L
Lz, BoN=T 27 Ed e SR T v 1 —BRIG YT 2B S 2 RE LT,
(4) DNA AT & o THRIRWE 7 DT O RERO 7 v o RIzBIF 28507 a—r 0
ABHEZNE L, SOICERBHE, BRERMER OERE LB HE & OBEMEZ TR, 393
H B MR 225 Al RE 72 IR 2 R LT,
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wmez (X 1), ZORENS, FEICEDIELSETITRLNED, BEoF L Il VEE
BB ERRNMEE SN D Z EBRHL NI -T2,

(2) 7y h—BIEHERERE LR, S3SEE b pl 7.35-9.30 OFHIZEE R EZ O 50T
A IPA L L, pl 3.5-4.55 OFPHIICEE S 2 O 3HDOT A VA 2EBRHTHZ ENTEZ (K 2),
SHIT, BT v —BED 2 RITERKET 21T > TofE R, PN DEEMERIZET v
T —E N 2 B, BYEEIC 1 FEEOBRT v 1 —ERMFET D Z ERHLMNI R T,

(3) 7y h—BBEFITHYET DB A2 RER LTZHER, 790~3802bp DR & &R 15
BLRAEIDET v I —PBLEFTHD EHESINT, TZTETMVENTH DA XF X
T (TIERTVR) BofFonTnWeT v 1—EEmES] (Turlapati ef al 2011) %% &
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