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Influence of the position in xylem, storage period and heat treatment on the
efficiency of DNA extraction and on the quality of DNA from wood

YOSHIDA Kazumasa"*, KAGAWA Akira?, IGASAKI Tomohiro?,
NISHIGUCHI Mitsuru” and MUKAI Yuzuru®

Abstract

It is often difficult to identify species of wood based on morphological and anatomical characteristics. DNA
analysis is an effective method for such identification, but it requires sufficient quantity and quality of DNA. We
investigated how the position in xylem, storage period and heat treatment affect the efficiency of DNA extraction and
the quality of DNA from wood. The efficiency of DNA extraction was higher for sapwood and for the outer parts of
the xylem of species with an indistinguishable sapwood /heartwood boundary (ripewood) than for heartwood and
for the inner parts of the xylem of ripewood. A large portion of extracted DNA ranged in size from 250 to 2,000 base
pairs. A chloroplast gene (rbcL), a mitochondrial gene (cox/) and a nuclear gene (rDNA) were detected in the DNA
extracted from the sapwood of 3 species and from the outer parts of the xylem of 3 ripewood trees by polymerase
chain reaction. Analysis of the sapwood of Kaya (Torreya nucifera) specimens that were stored in a xylarium for
different periods showed that the efficiency of DNA extraction was higher and the detection of the genes was easier
for the specimens with relatively short storage periods. In heat-treated sapwood of Guimatsu (Larix gmelinii var.
Jjaponica) and Mizunara (Quercus crispula), DNA became more degraded at treatment temperatures of 140°C and
over. The detection of the genes was reproducible for the DNA from Guimatsu specimens heated up to 160°C, but it
was inconsistent for specimens treated at 180°C. These results suggest that DNA used for the detection of genes can
be extracted from the outer parts of the xylem of several tree species, and from sapwood heated to temperatures that
are used in the manufacturing of plywood.
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RIRZWZE - IS % 2 2 CRIEOREIG RN T &
MTEE, BIREOREER. EPEDRE, B
KO, BEE IRk TITbhs, LhL, K
S5 N2 ERIZT TRIEOHED LT LR B5E
NH%, FIZE, HSFRILEEO IR T AT
ZARM B X CEBD S+ U T AR ORFREHE TH 5.
o, EF, BEIRKERD R RE A AR E 2 HE L,
EMOZEEZEZS DL U Tz E T 2 L 7%
S>THH (kR 2002 ; A, 2003 ; BVEHITE v
FU—72, 2004). ZOXMEL LT, BEEDHREEN
TeARMZRIAT 25T EDHREINT WS, 797 HMA
— FF =y THRE LT AM O GEEREAEICIE TARM
DR e L= U T GEEE) ] DO (R,
2005), TNEENBHSEDET B DI AR S
T2 RS B EARARD 5N 5, AM OBIFRERNIC S HH
fatiE DARZ ST AN TEEAMICEEND
Rz sty 2 0 2 (L2 FEDPHv SN T
M, TNHOFETHEZHENT 2T LiEZ L DIEER
#TH % (Wilson & White, 1986).

IR, HEEDE LUV DNA o ffridnid. 2o R
DA R, 2003) ICIRHEE TOMEAN DA, B
THEE (WS, 2003) ZEICFAZINTED., KD
HMHEAREL B Z BN %, DNA 72175 ledicid R
MR 5 DNA 2155 080 H 5, BIEX Tlc, T
ARRAR, ERA, AR, AMEGEFEDOARE S DNA
2R L. XN TV EEIR 2Rt UflihsE S n
TW% (De Filippis & Magel, 1998 ; Dumolin-Lapégue
et al., 1999 ; Ohyama et al., 2001 ; Deguilloux et al.,
2002, 2004 ; Tani ef al., 2003 ; Reynolds & Williams,
2004 ; Asif & Cannon, 2005), AK# 5 5 D DNA Ol
HighR LB PRI DS . (RIFOREPIHRIIC KD

Table 1. EAAMS DHK

BODH B EMNHREENTVSH (Deguilloux et al.,
2002), AKEFBOEAIHID DNA iz EE xRz 580
AMIC DOV TRIRHC LI L 72 if9eid/a <. Biflicbiz3
RIFPEMBIC K > TESZEDBEMNIETHTH - 7z,

T T T AL TIEARM A 8L, O R ] & 72 A80E
U, ARMOEAPLRAFHAR .. ZVILEEAD DNA Ol Hi%h =
& DNA OBEICKRIEFTHEZHSMCT R L ZHIE
LT, BRI ARMER NS DNA 2t Uiz, 51,
F5 N7 DNA 05 DBLEFHRE DA G ZKRY AT —+8
H§H K S (polymerase chain reaction, PCR) 7% f\»
THRat L7z,

EL AR

R DR

11 FEDRTERS I & U B/ 2 AR 5T IC Hv 7z (Table
Do AR#DEAIRID DNA HitHZh=R D EHT &, #DH
BEO B SHEICET ZEROT 0y 72910 L,
AFERZ TN 4 78I U Te AR 2 v ieo Ak Lot
O P S BRE Z ff Fi C UM & O DB T U 72 A%
DM % 3 %5 Uteo 30 &0 O DXl DRI B 7 Ao e
WEARERZ 4 Fp Uleo (RIFMIBIORZ 25 E LT, &
MER B WL O ARMAEEARZIC 2 4F, 4 B KT 23 £
(ZNZh. 2002 4. 2000 4, 1981 FITERHD REE
NTWIEAYOIMZMER Lic, BILEICIEZ, A<
KUOIZXFIOBIKRT vy 7 OAROmEZHMINS 1 cm
DEXTHRE, THIK2mm OETTYIDHUIERZ
MWz, #HiE. 600 100, 140, 160 58X T 180°CICTFZ
LT T 7 NGB R (MOV-112S, =7F&E#K) T
57 EIMEA L 7 HL D i U7z,

DNA Dhi
BARMEBRD S, W (FIVFE—Xavh

Origin of wood sample

ftte PRIEE PRt AR DOFIR EAES
Species Collection  Collection Shape of Specimen No.
year site specimens (TWTw)
Y=< I Morus australis Poir. 2004  fL#% Sapporo [ Disk, B d 23 cm 21871
IYVYXYYT S Prunus sargentii Rehder 2004 ALi% Sapporo 4% Disk. EF:d 29 cm 21795
NI VRS Styrax obassia Sieb. et Zucc. 2004  #LWE Sapporo P Disk, ¢ d 29 cm 21840

IXFS Quercus crispula Blume 2004  #Li% Sapporo FJ## Disk, Etd 35 cm 21861
A TYFF Salix udensis Trautv. et C.A.Mey. 2004  #Li% Sapporo [J#% Disk. E% d 24 cm 21803
F= I3 Juglans mandshurica Maxim. 2004  FLIE Sapporo [ Disk, %t d 34 cm 21802
var. sieboldiana (Maxim.) Makino
gAY Larix gmelinii Rupr. ex Kuzen. 2004  #Li#% Sapporo % Disk, E1%d 32 cm 21814
var. japonica (Maxim. ex Regel) Pilg.
FavtrIIY Pinus koraiensis Sieb. et Zucc. 2004  AL#% Sapporo [J#% Disk, E7% d 34 cm 21832
3 Abies firma Sieb. et Zucc. 2004 ALi% Sapporo [J##% Disk, E£:d 19 cm 21864
AFav Ginkgo biloba L. 2004  #L#% Sapporo FJ## Disk, E1%d 20 cm 21789
Y Torreya nucifera Sieb. et Zucc. 1981  #k& Chichibu 7’11+ % Block 4332
ke Torreya nucifera Sieb. et Zucc. 2000 [l Okayama [##% Disk. &£ d 11 cm 18403
71y Torreya nucifera Sieb. et Zucc. 2002  %f5 Tsushima [J#% Disk. E#%d 10 cm 19683
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—. e E 7213 Wig-L-Bug Model 30, International

Crystal Laboratories, USA). & %W II5R#E7%Z VTR

B U7z, DNA Ofiiiix. DNeasy Plant Mini Kit (3

THY) BEHL. = a7V U > TIT- T2h,

DR Dz diZs Ulz,

D KIS ANTEARY (W1 /Xy 77— APl Z/n
ATHEMEE %, MEREREZMA THR L, L
TEWLT,

2) R DR 5 Ak &l ik 2 7 B9 % BRIC
DNeasy Plant Maxi Kit (F7 %7 >) O a Ly X—
VaRT RNy LAV

DNA BES JUHERDRIE

DNA D E . 40ttt Eat (F-3010, HAZ L
) ZHwv. WENY 77— (10 mM b U X IEFE#E
@il (pH7.5). 1 mM =F L > Y7 IV HEEEE Kz
ZF bU YL, 100 mM LS B T L 0.1 pg ml!
Hoechst33258( A > € b = > )1 mlIC 2 pl DFHEHA
WZEM U, B E 352 nm, JERKE 455 nm I T
HE LT, fHEYE & U CRIATREZD A DNA Z i L
7zo DNA O#iE &, DNA (250 ng) Z 0.7% 77 Hu—
AT W VT ESIKEI CoBE%. RIbTF T LTH%
L. DNA YA A —A—Lltikd 2 Lic kKO flE
L7z,

PCR

KA DNA ICIEET %Y 7 a—X -1,5- U Vgh
WRFTS—E/AF T F—E R Ty MR
+ (bel). TRV RY 7 DNAIKKFEHET SV o1
LAFIHE—CY T2y b1 EET (cox]) XU
DNA 127719 % U RV — L RNA E{zF GDNA) OR
HER B ANR—Y— 1 Sz 5 e Uz, Hilm o
ISR L7 754 < —DEY7% Table 2 IR,

rDNA ORI FO@E D I K D BB 751
I—DAEDbEERAVWE, TVYIYII )
F.AFav, ATV FFEITAHY 1DNA-FI &

DNA-Rl, ¥Y~Y7TUHBXUNTTVRT (DNA-F2 &
rDNA-R1. 7'« < : LAITSIB & rDNA-R2, F3 v
>33  ITSIN & tDNA-R3,

RIS TR &, 12.5 ul D GoTaq Green Master Mix 7%
K (TaRAH) 105 M DTS5 A4 —BXT 50 ng D
DNA Zfnz. WEKICT25 nlicii® L7z, PCR I,
95°C - 90 D Z I KT &, 95°C - 30 . 58°C - 30 #.
72°C + 1 737 35 9 A4 7 VDM TITO. RIS 7O
ARz 0.7% 7 Ha—A7 )V COBSIKENC X O 9 L
7zo

PCR #1E DNA DS EES| R

PCR THE1E X 117z DNA &, Wizard SV gel and PCR
clean-up system (7'BAA) ZHWTHER L%, X4
L by =7 Y ABIC K0 BEEZRE LTz, 185
NIHERAES) %2 & L1200 DNA 57— Z X — 2 7% R
L. b HREEOEmWER A HR U 24 & DNA
ZedhHh U T2 KM Ot 7z LEig U 7z,

WARBLUELR

AK#1H 5D DNA DRI & DNA D& T IFE T ERMD
=7

BIAR T EIC > TERED S LA AN - T
AREDIEE DS, RIER DMK E DL 24U %,
EWEOAMEENELE S NS & ZIT, A OTBALIEHE
EENZWIBENZ VDT, BEITIERE L RN %
N%, ZT T, KMOHEBAL & DNA IR OB %% H
SEMICT B8, JLEER 6 fi, FHER 4 FEICDNTAR
72 U T RIS 4 DICK 5 L, DNA Z4fiH L7z (Table
3). DNA it &h =134 &0t O K I HYBE B 7 e (v
XTI VYV IS T RXFT. ATV TA
VY, Favbkrdaw) TRAZINVIERNTHL
MO E L. DM TIEWT N O/EE N> 7z, b
MOXHIBDAHEE R EE N Y RT, /v
F.AFav, BI) TE. SMUDHM DO FHHNHELD
I EDNENEADFED B NTz, TS OMEBIE A

Table 2. PCR IV 275 A < —DFS
Primer sequences used for the PCR

A fiiz1) (57 -3") SCHR

Primer name Sequence (5" -3’ ) Reference

tbcL-F GGACTTACCAGTCTTGATCG A This study
tbcL-R TCACATGTACCTGCAGTAGC A This study
cox1-F CGGTCTTCGGGTATCTAGGC A#H This study
cox1-R TCCATCCAGCGTAAGCATCT A This study
rDNA-F1 GAACCTGCGGAAGGATCATTG A This study
rDNA-F2 CGTGATGGGGATAGATCATTGC AHR4E This study
LAITSIB CCAAGGGCCTTGCATCAT Gernandt & Liston, 1999
ITSIN CGTAACAAGGTTTCCGTAGG Wei & Wang, 2004
rDNA-R1 AGTCCCGCCTGACCTG A4S This study
rDNA-R2 CAGCGACAACAAGCAATGC A#E This study
rDNA-R3 TCCCTTGACCCAACCACC A5 This study
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Table 3. FHTTTIDEAIDE L & DNA HfiHlizh=

DNA extraction efficiency from different positions of xylem along the radial direction

DNA i

DNA extraction efficiency (ug g"' wood)

RiffE Species #5011 Position along the radial direction
(BRIl ¢ > PGB
Outer side Inner side
<7 Morus australis 13.9 23 1.6 1.0
IVYIRT I T Prunus sargentii 8.3 0.8 0.3 0.2
INT T URY Styrax obassia 7.5 6.1 5.2 1.5
Y Al Quercus crispula 7.1 0.8 0.4 0.3
F /) TYvFF Salix udensis 1.5 0.5 0.2 0.3
F=TI= Juglans mandshurica 0.3 0.3 0.3 0.1
var. sieboldiana
TAY Larix gmelinii 17.2 0.0 0.0 0.0
var. japonica
AFav Ginkgo biloba 4.2 2.4 1.4 0.1
Favtkrdgay Pinus koraiensis 1.0 0.1 0.1 0.0
£ Abies firma 0.5 1.2 0.1 0.0

TR DEZRTRS ONT TR EAF 3 TICDWTREEMOEZR)

Underlined values denote heartwood position (and discolored part for Styrax obassia and Ginkgo biloba).

ZECalfl & U0 i Tl R TER & SR THIE L ¢
Wiz, NU LY a (Robinia pseudoacacia) DRI %
TR NS A 72 3 Ef. BATAM 2 B KT M 7z 2
OIS 731 T DNA OINEZ g L7z fFtic B 0T &,
SHAID M D B NEIORATAIC i THCRIFME R L. O
MTEAM KD IERNWT EAVRENTWS (De Filippis &
Magel, 1998),

it L7z DNA OBEZRN2 fedic, 7Hua—R 7
WVESIKEZIT> 7z (Fig. Do BH. GWVENSHIHL
7z DNA & 20,000 £53E%f (base pair, bp) FEEDFHEMN
BB, Ak DO DNA OBEX. EIC 250 bp 25
2,000 bp OHFEFHICH H. DNA FESFLLTWBC &
Wb o Tz, RSB X TEADAKRE D 5t L7z DNA
DREE. ZNZN 125 bp 75 23,000 bp. 50 bp 25
10,000 bp DHFIFAICH B T & WHE TN TEH D (Reynolds
& Williams, 2004 ; Asif & Cannon, 2005). A#H 5
il U7z DNA 3 —fRICEDTFELTWVE VR %,

RO X SIS, 10 O KA ARG 2 k6 T Lok »
5 0 DNA RIS < £, R ZRRE T
IDEBICIED I LI VWARM 2 5 D DNA I3
TUL7%, ZOHAEE LT, AMOKRERIZ EREI 2 L
AR OEE . EE OMBEMNIER L ThH S DR
MFEELTH D, DNADWDE - bl TwnsdT e, &
S0 Tl ZRE R DB O TEFE DY DNA
O Z T TV T EFEHNEZ NS,

i E N7z DNA ICIE. MRS TES % DNA 721
T, ERADNARI MY FU 7 DNADBEZEN
TW3, fifdHz0 03 —HMNLVERMEDPI ~a
>~ R 7 DNA O+, #% DNA OKE7 OB s+
WCHARMEDNE S TH 5, £z, HEfk{k DNA O &R
TIIHMORMEITICZHAEINTEH (Soltis & Soltis,

1998). X b2 KU 7 DNA OEETFIZEYEDHE
KHHE N TS (A, 2003), —/7. % DNA T&.
[ CBA AR KE N a ¥ —HA 2 RY —L RNA
BEETEBRHLLT L, REEHPHTFEEICHNS
NTWb, ZTT. AME. DO OXFIDRIHRE A
MT—EiEE (14 ug g") DL ED DNA W5 SN
DWW, BERAEEFrbel. T bV R 7 #EET
cox] B X UEIET rDNA % PCRZETHIE L. Mtz
ATz (Fig. 2)o Z DFER, L O K5I HY BH I 75 A
FEOUM T, rbecl. coxl 3 X U rDNA D & iz
B (YU, VYT IS, FATY) & LD
BIETEmHINEWEE (R XI5, Favtkrd3
7)) Wb o Tze WM ORKBIMWNRHE S RFE (£ F3 7.
NI YRY A TYFF) T SMIOENN S D
DNA ZRWHEICESEEF L ML I NS, A
DI S D DNA Tl EDEETFHEEINEN -
7zo PCR THEE TR E NI AMIC OV T, HiFEE
N7z DNA OFEERY| ZRER. 23D DNA 77— 2N
—AEMR LIz A, YTT, ZVYVYIYFTT . N
T VRIBXUCA S TXYFFD cox] ZRVIZETD
HEIZTT. DNA ZHith L7z H 2 W IdEE OB ARD
B EREMARMENE N> Tz BIRD 4 BHFED coxl
DWW T RAS D DNA 7 — 2 RX— 2B ENT
Wik o b, TR OBARDE LT & mOWHEED S -
fzo L7#zo T, PCR THHIEN/z DNA I, ZNIZh
DAMDDNANSHIEENIEDTH B L HrE iz,
PCRIZIC K > THEEFHRETERWVEIREDH 5 £
HoO—DIc, PCRIFEVHEHDOGFEENEZOND, T
D —f (Quercus petraea) DIAMICIE LTI I X =
MEEN, K L7 DNABKRDZE B L PCR OHED
JRRNIC 72> T B T EMERTEN T2 (Deguilloux et
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Fig. 1. fi% DAM M S & hiz DNA
DNA extracted from various wood specimens
M : DNA ¥+ X~ — 77— DNA size marker
34 308 Sapwood
A1 AMIIDOARES Outer part of xylem
A 2 NS Inner part of xylem

A
() A X K ;
ooy M 744() SV gh I pe—m s ——

Outer Inner Outer Inner )ﬁ

cox1

rDNA

Fig. 2. ffi& OAK DNA 5 OER ORI
Detection of genes in DNA extracted from different positions of xylem
M : DNA # - X~ —7%— DNA size marker
3 © 38 Sapwood
AL AMIOARHES Outer part of xylem
A - I AHS Inner part of xylem
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al., 2002), ZT T, A# D DNA » 5B THBRHT

EhhokIRFIBIUCFavkrdavokife
HIEN S ZNZN DNA Zi# L PCR 211>/ L T A,
WINOBEMLE T TE/z (Fig. 3)o DNA 7— &
— ZADMRR T, HEIES Nz DNA OEREEINE, F 3
Tt I TD rbel & tDNA 137 — X X — 2 B 5D
HoteFavtkrdauvntob, TNLUNOEEDK
WEE IOV TIEEED 2 WKLo ARKOE LT &
EOWHEEDNZREO BN, TNEDFERE, S XFTE
KUOFavtrIIT3Toilmh 5185 N7 DNA Hiio
RIFED A D 5D DNA & LEXRTES TEL T3 bl
Tldmwnwz ek (Fig D 6, XS5 Favkrd
I DOLAM NS D DNA IBRICTIEAMICHR T % PCR
HEWEDIRMAEDTDND, £le. A1 FaTONTTY
ARZICBOT, NEIOREBHEK D DNA TEEETFHIEIR
SN2 T2T I DWTIE, AREBE A% DI E D%
ICFES PCRIAFYE DOFEE. DNA D7) i OHETT M
HETN S,

DLEOFER I O A S DNA 53 #ric (i H Al e i 3
fRiA, T FaY R T7BRUO DNA ZiiHTE 5 C
Ehbhote, L L., BB XTEICK D DNA O
I RIGRKES AT ST, £z, DNAWELNTE
BETFHPRETERVEENS > T2,

IXFSRHF  Favt IIVEE

(5 E % Q. crispula buds P. koraiensis needles
(bp) M  rbcL cox1 rDNA rbcL cox1 rDNA

1,000
500
250

Fig.3. SXFILFBRUF a vy IIVEEEDNA HMHD
R T O
Detection of genes in DNA extracted from Quercus
crispula buds and Pinus koraiensis needles
M : DNA ¥+ A< — 77— DNA size marker

DNAH H h 3
DNA extraction efficiency

2 4 23
{RTFHAR Storage period (year)

Fig. 4. {MEHIRIDEZ % 21V #h 5 D DNA filiHh%
DNA extraction efficiency from Torreya nucifera wood
specimens of different storage periods
2 (n=3), 4 (n=1), 23 (n=2)

A ORFEAE D&

AMIIEIFRE NI, FIH SN B F TSI B TLEE
FETHRMZ®RS, iz, HEINAMEFOFEHMNE
Hicbzbbhdb, T LERREDRKBOEM
73 DNA O RIS RIF T EZ AL MNCT 278,
RIZEAM DB 5 2 H1 Y MEEAR DM D 5 DNA Z il L
Too ZFDRER, RIFHHR A EOIEARIZ E DNA O
BhEh otz (Fig. 4). RAFHARIA 2 F R & g
L. 4ET 121, 23 £ TIE 1/30 1 F T DNA i H
BIHRME N U, fifRomEYE#IcidE e 7 2 /1L
EYVDES L TAA T — FRIGEYDER L (Evershed
et al., 1997). DNA O ZHE T %  EAMEET N
T\ % (Poinar et al.,, 1998), A A 77— RKILEYIZ
RIERDOAMICTBNTEAE T, DNA OfHIERZL T
TEZTENREBENTVS (Asif & Cannon, 2005),
EHIBHRE S NIAEA D B D DNA RO Ficld
DNA OEDFALDETDIEMS. A A F— RRIGEY
DEEMFENE > TV B AEEENH %,

517 DNA OEIX. 250 bp LA 5000 bp O
HIPHIC B - 72,250 bp D E DB Lo 7z (Fig. 5).
PCRIZIC KD, B FOHEIEZHATL L T A, RIFEH

RFEAM
Storage period

(year)

M 2 4 23

18 2
(bp)

9,000

2,000

1,000

200
250

Fig. 5. (RIFHIM DR % v b S E 7z DNA
DNA extracted from Torreya nucifera wood specimens of
different storage periods
M : DNA # - X~ — 71— DNA size marker
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R7FHAR Storage period (year)

cox1

rDNA

U rocl
b)) M 2 4 23 2
1,000

500
250

4 23 2 4 23

Fig. 6. IR{FAIHMIDEL 5 77V # DNA H 5 O 1 O
Detection of genes in DNA extracted from Torreya nucifera wood specimens of different

storage periods
M : DNA # - X~ — 71— DNA size marker

MW 2 EDOFED 575 5 N7z DNA Tl rbel, coxl 3
KU IDNA W T E N, REFRHPELRZFE
HBETFOWIENRIFIKLT LUz (Fig. 6), PCR THilR
N7z DNA &, HHHRESIORE & DNA 77— X \— X
DRRICED, ZNOEDAVICHNEK TS L E2ERL
7zo

INSDOHRNS, KRMORGFHBENEL X 3IE
£ DNA Oz I3 T L. DNA o#riciE L7280
DNA OHUSH NI RS EHEME N5,

w
o

_ = NN
o o o O

ol

)

X
IS

MM 60 100 140 160 180

Room temp.

T B

—_
o

(ng g wood)

DNA#H
DNA extraction efficiency

<)

MEANE 60 100 140 160 180

Room temp.

AR E Treatment temperature (°C)

Fig. 7. S U 72 AR5 D DNA flitigh#
DNA extraction efficiency from heat-treated wood
specimens
A 7A=Y Larix gmelinii Ver. japonica (n=2), B : 3
A+ Quercus crispula, YL Room temp., 140 °C
(n=2); 60, 100, 160, 180°C (n=1)
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AMNDERNIRD L

RRENFEAMIIN T ORI A TR S NZ 55D H
%o Flo. GHRERM OBLE TR T FEM ORI
HOROBDNWASND, ZT T, WEADAMMNED
DNA i RICRIF T B2 57, JAYEBX
U XSSO/ 2RI L, M Hh 5 DNA ZHiH L
e TNHORMEIEEROBIEICHEDNSEE D LRI
AF+Z) HdVidakE (FA<xvidhI<y LR
ThHhaT EMNOEE LR GRMESTIEHT, 2004), 7
A <YM 5 O DNA i H 22 13 160°C % T O LT
TRFRTEVWDRO S Naho 7z, 180°CTIRET
L7 (Fig. 7A), S XF TV Td, BUHEIC KD
DNA i tHZh R O(X T EES 5z (Fig. 7B). fith &
1172 DNA OFHEIX. 100°CLL N O TIZ LB DR
MEBEEIRENI TN o T, 140°CLLETIRELS &Y,
DNA OESF LA HEA Tz (Fig. 8)
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Fig. 8. #VLEE L 72 A4 H S 4l E /- DNA
DNA extracted from heat-treated wood specimens
A 1 T AR Larix gmelinii var. japonica, B : 2 XF 5 Quercus crispula,
M : DNA -+ X% — 77— DNA size marker
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Fig. 9. VUL 7z 71 <Y # DNA 5 DOt s 7 O
Detection of genes in the DNA extracted from heat-treated Larix gmelinii var. japonica
wood
M : DNA - X% —71— DNA size marker
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