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1. FLHIC

ALH A A O BUER R TIL, MEMEZRETLIEVNEETH L, 2% 5, B AT
T 5 RHOHPTIALI AEY O E LM R TH 5 KM 2 mEd 2 RHEIE—5TH b, KLl
WM E N CHERSNLIEE S ORKROFEN S, HEomEfz2 R R L, ToEH - 4Rk
MBI D W TR R A L2 LB H 2505 TH 5. LM EEM OER Z FE T %Y
A, R R S T 2 ORI OLEBIEHR, AR & T 2 HikEe
HMRICHEZKFT 52 505D 5, LL, BERWZFEHISFU TS24 <, BRGHD
HMARRZ o 2B CTO ML FRESNEE LG RRMEET 256055, $72, B2BE
PRo72F FOMKTIE AR, HE»E L B LR, SER% L& Lwvo 2 REio—ik
Lo WS, BENFESZLVIIRYHOA LA EONZWIEELH Y, Thbhy
5TIIENIF A RICREZIT) S L ERETH ), ERHEEORNBEROBEL 2o T
%o

COL) HREEWIRT 28 L LT T AEWEN 2 FEEFH L2 DNAN—a—F 1 ~
I BIAERICHEH L7z DNA N—3—7 1 v 7 LI EH IR o DNA HALRLS] (DNA
JN—a—F, DNA barcode) #FEDEMEE D AA TV AR T& LTHH LT, DNA MR
ALA O P & BEAFE D DNA BRI TR SN TW 27— R—ZA L OBRED S HE X T
FPHTH BV HEMAED R TH—EOSHFMERIHE SN S HEM 2 Y — VT o Rl
THTTITFbNTVEEY, =720, e 2 20HHE, SMRIC L 5 BRERE L Z0A
@ DNA IBH DT — 7 RXR—=ANDEEHDO L THY V.o TWwWbHizdh, 77— X—2 FIZBEH
T DNA HZERLHI BRI N TV RITITEH$ 5 2 23T & vy, BEATED DNA HZERL
7 — 5 R—=21%, R TELHOBRBRLMUBEASW T LER 70 =27 & (The International
Barcode of Life Project: iBOL) 12X o THEALLEINTVEDS, KM ZEIMEST LI N0 A8
FRTIIREFOEDHEEINT VS, TOLDRMEZINET 2 N0 AT OEMATEEFRE %
TV, ZTOEAD DNA RERSM ZUEL, EBRWET— 5 X—RZBEHTLLEND 5,

Z T TARIISEE, KMEMETZ I AVRRRO S 5, HiARE HGH oLl EEY <
FERICHEEL B LIZ L2 L 2R L7 58Y © F 4 FH N0 A Priobium carpini, 7 1
MY A 2NV B Trichodesma japonica, F Y %7 27NV A3 Sculptotheca hilleri, T~
Y YNV WY Hadrobregmus pertinax, 7 7HF xRV I8NV I Oligomeru japonicus % x5
L, MOREIERICKDXZFEEZIT- 7%, DNA HoEERFERT e L, Ehr EE
77— % NX—Z (Barcode of Lifehttps://www.boldsystems.org/) 28§35 2 & T, ik
MREEWZME L2y A VRO DNA N—I—F 1 ¥ 712X 2 AEEOM % Hit &

THORASE S AR S T3 UM A R R b
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L CTHfZE% 47> 725
2. AEFRE

2—1. DNA FHUEERDYNE

FEFHINY AT EEZSND 2MKIE, LTS R RN O ARG RIS L
D DT, 20204F 7 FITIMEHERIRIC X o TRES MR EZERY =1, RFRICH Wz, 7o
MFA YNV AT EEZ HND 2MKIE, FHHO— NFESH IR PR 7 A B gE
B AR T HEHC R AR IS B TN L 72 AFZRIC L 0, 20204F 6 H IS AR O v A it 4
MBRLHEEL T ERDbNAHKRZRELLZDDTHS, FEF /I INV AT EEZLN
% 1A H O C20164E 7 FICHRE LR Z I Viize ZYS I Ny A EEZD
NB2MWKETHF xRNV LT EEZLND 2RI TNOHAREANT T, EneE
N20184FE 7 B L 20194F 7 HICHRE L 72k 2 v S o ofRIE, FRBEME T CIREN
e BlgtL, Thehofofii ORGSR, ARNER) S, FElEEL2iT-o72,
T/, REIGUT, WWEOREEARZMEH UBEBIREBO K Z T, FEEEEIT- 72,
FEZICERARIEAETE T 25 L, BRERAEORME 2520wl hHo < —i%
DNA HitHH OB L Lze 20, SEAKIZAKA ISR L 2MEE & by ) —
AZHIR ST, DNA GFUEAR L LT-30 CTHRAFL 72,

2—2. HAEH S5O DNA i EIBEETIDRE

WHEADL.S mLAE~YA 7 aF2—7 (Watson, Tokyo, Japan) (Z&F (EREFE DO IBIE
EROSWREIO—EE) ZANT-80 TIZT1 H2 5 2 HEEHE S, 20, FTEAIR
) N5 A 3 K1) )L HP458D (Makita, Anjo, Japan) D FEWilZARE Y F 4 HF— > 2 ) (Watson)
AL, BHRELZZTORBEA V87 D RIANORKHITER ML, B2
b7z & ZBHICTHEE L, DNA i oL L L7z, BB o kS, DNeasy Blood
& Tissue Kit (Qiagen, Hilden, Germany) OIE#ER7Z 70 » 2 — VIZfE-> T DNA it 2175
720 72721, Protease K ALFIZ56 CTIZT 3WEMILL AT - 720 Hili L 72 DNA [ Z3EA4M T #5550
Y6EEEF DU640 (Beckman Coulter, Brea, CA, USA) Z MW TCEEZE®m L7,

PCR Kt (¥, EmeraldAmp PCR Master Mix (Takara Bio, Kusatsu, Japan) ¥ 7z &
TaKaRaEx Taq (Takara Bio) Z i/l L CT4&50 uL ORISR TIT- 720 2O & Xl DNA
1350-100 ng & 7% 5 £ 5 BRI Z 720 T4 ~—1, WO DNAN—T—F 41 V7 TH
WL T IA Y=y PTHHIMIVFYTOF M rulb CBIEEREY 712=v M
(COI) #fEToO—Ek (648%E3%) ZHNET 5 LCO1490 (5-GGTCAACAAATCATAAAGAT
ATTGG-3) & HC02198 (5-TAAACTTCAGGGTGACCAAAAAATCA-3) ¥ &4l L7z,
PCR IR B 41, 98 CTIZT 25 M %Mk, 98 T (108), 55 T (B08), 72 T (40
) #3047 e Lize STTHRONMIEED 1 L 288 DNA & LT, MUSKHT2
[8l H @ PCR ¥lig# 47> 720 ¥ 72, TaKaRaEx Taq # fi\7- PCR gD 413, 94 CTIZT3
SEEE RS, 94 T (208), 50 T (208), 72 C (B0FF) %3944 7 VATV, mfEIC
72 CTHABMERIGEATI SfFE Lz 7B, PCRMIFBIIMBS 2 FETITZAZ 2 HE
12, EmeraldAmp PCR Master Mix % Jl W TAT - 72725, WIEEDHE SN2 WA
TaKaRa Ex Taq # W TH1 572,

PCR 12, Midori Green Advance (NipponGenetics, Tokyo, Japan) ZRI L7727 g — 2
FOVESIKENS THOREL T, B & B MRED OF 2 M7 U7z BIRSHERL S 2B,
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NucleoSpin Gel and PCR Clean-up ¥ » b (Macherey-Nagel, Diiren, Germany) & CTHi B 2 17\,
&t~ ad v - VR ICREE LTRSS & PuE L7z,

3. BREEBR

3—1. DNA FEHUEARDER

TERE Rl Dk B, Z N2 AR 520 TBK-129, 20TBK-1320 2 fifkiZ+ ++H I N v Ay,
5 20TBK-117, 20TBK-118D 2 fHfkiZ 7 1 b4 #2823, AT 519TBK-0540
LRI FEF 2 a3y Ny Yy, EEFES19TBK-044, 19TBK-0460 2 fifkiz = V< I3
YAy, RS 19TBK-064, 19TBK-0650 2 KT HF v RV N v Ay EMELL (3
1). JEREMEBOEARZ, Wizt (01), SHd 53O 2RI 2%, #
ARFFEEDHITHT Y ) — VIR L7z RE T -30 CTRIEL 72,

3 —2. DNA IBEEFIDRTE & RiGRER

AT 520TBK-129, 20TBK-132? 2 fi{k® COI \InTIE KR 2 g Lz, o 7-1E
FEEHZ, 7 AU SEAEYTAE#H Y % — (National Center for Biotechnology
Information [NCBI]) ®#¢flt3% BLAST (Basic Local Alignment Search Tool : http://www.
ncbinlm.nih.gov/BLAST/) # W TCTIEAFED T — ¥ RXR—= A EME LTz TR, 7—F X—

WZHBEADFFFH Ny 53O COLBIRTHAEY & EHHEME (99%) R L7z (8

2)o F7:, FMEORHTH 2 P. sericeum LI NHFE (88%) TH -7,

&7 5 20TBK-117, 20TBK-118 b [ #£I24% & L7z COL it fx T M AL By oo # 1) PR 3R &
1To7z (23). ZORE, HEEOBECEAREFEA T — & X— A IFETEE T, b Ik
OREIMAEIE~Y /<% 5 I %Y Monochamus alternatus R AT ¥V <H L ¥ gO—Fl
Ochthebius uniformis T& - 7225, WITNDELOHFEME (86%) THo7zo SHELNLZ T
A 2Ny A3 @ COLBIRFHEHARSNIE, NCBL O T — & X=X IZEHF SN TV R W
DERTHDHEEZONDL, FHNIZBWTZ U0 N A YNV AYDIFET S Trichodesma JF\2
&, A X I A TN AT T uruma, FIFY N H TNV AT T, kirishimana,
N H SNV LY T fascicularis, F-=277 a7 NFH TNV NV T, michioi O 4 FEASELIR S
NTWB2Y, WFhd NCBI O F — & N— Z RGBS N TV A VIRILTS 5,

AR5 19TBK-054 b F 7= MO @ W EEAIE AR AT — 7 N — 2 |IIfEfEE T, bl
HOBEAEIE Sculptotheca. puberula TH o712 (F4)o FEF /2N LAV ERETIEH S
HFEZAE S (89%), 4 WlfE 57z COIEInFHAERIE, NCBI O 7 — ¥ N — 225§k
ENTVLRWHHOERTH L EERZ LN,

F1 DNAN—a—F 4 Y ZIHW YN A VR RORE

i A7 fr s ) REEAH WA BRAERH FIES 5 DNA filt R (8 %)
20TBK-129  AuifEsdt ARG 2020.7.27 IMEHER 2020.9.4  AFFH VA ALY Priobium carpini HTH - B - B2 (%5 2 )
20TBK-132  Auifie bt HERI AN 2020.7.27 AGHER 2020.9.4 AFFAIANVLY Priobium carpini Wi - P - R (% 2 A)
20TBK-117 T4 2020.6.4 FHEW T 2020.6.25 20 LA YNV LAY Trichodesma japonica Wil - W - B (45 2 &)
20TBK-118  T-3EWUM I TliyiA 2020.6.4 FWIT 2020.6.25 20 WA YNY LY Trichodesma japonica Wil - I - B (% 2 4)
19TBK-054  #iARNL HOET LN 2016.7.14 JNBESES: 2019.5.28  FUYF 2 aVNY LAY Sculptotheca hilleri i - 4 (% 180

19TBK-044 i AREL H feili b il 2018.7.23 INIEEESE 2020.7.8 IRV YN AY Hadrobregmus pertinax — Hill (2 4)

19TBK-046  HiAML H G e 2018.7.23 INESESS 2020.7.8 IYRYINYLY Hadrobregmus pertinax — Fill) - Fpl - 510 (4% 2 A&)
19TBK-064 iAW, HGwiliy 2019.7.24 NS 2019.7.26 T HF RV YNV AV Oligomerus japonicus i - % (% 1K)
19TBK-065  #iARE: HGiliiny 2019.7.24 INESESE 2019.7.26 T AHF xRV YNV LAY Oligomerus japonicus T - e (%5 180
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K1 IAVAVRHBMOBESE (a, A4 F 53N A320TBK-132; b, 782 bHH Iy A
Y20TBK-117: ¢, F¥F /a3 NV AV 19TBK-054: d, =V I3y A 19TBK-044 ; e,
TAHAF ¥R TN v A Y19TBK-065)

fE A% 5 19TBK-044, 19TBK-04613MHFMEMB DR, BHO T V<Y I8N0 A Y LT
MEWAHEME (96% —97%) %R L7z (385),

i A5 19TBK-064, 19TBK-065i%, JEREFIETIX 7 A F ¥ RV Ny A ¥ LE SN2 05,
COI &A= T 40 B o A1 ) M A 22 Tl [RE @ Oligomerus brunneus 73t b ¥ #% 7 BEHIFE T
Holz (26), ZOMEMEIIIEI% TH o722 b, THF ¥RV I NV AT H F 72 NCBI
DT = N=AZHEHEN TR WHBOERTH L LER 5N,

AWFFE TR LNz T X TOMAEDOFEREHE N — 3 — FIEHUE, EBE %R DNA N—a—F
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F£2 HARFS20TBK-129, 20TBK-132& BEAIAED COL En T #8551 & oM F

¥ kit Ty varFsy  MEME (%)
Priobium carpini ZFMK-TIS-2505281  KU916651 656/657 (99% )
Priobium carpini FFOH00126_0101 K U494206 656/657 (99% )
Priobium carpini ZFMK-TIS-2535989  KU910595 656/657 (99%)
Priobium carpini BC ZSM COL 01934  JF889649 656/657 (99%)
Priobium carpini BFB_Col_FK_12693 KM444876 656/657 (99%)
Priobium carpini ZFMK-TIS-2505280  KU912542 655/657 (99%)
Priobium carpini ZFMK-TIS-2535988  KU916326 654/657 (99%)
Priobium carpini ZFMK-TIS-2505725  KU919006 654/657 (99%)
Priobium carpini BFB_Col_FK_12698 KM442427 640/641 (99%)
Priobium sericewm  BIOUG10059-H10 KR131355 525/600 (88%)

#£3 MMEFS520TBK-117, 20TBK-118 & BEANAE D COI #fz T4 By & oM FE

e ikt TRy vasFy MEE (%)
Monochamus alternatus not described ~ NC_050066 551/640 (86%)
Monochamus alternatus ANYL 09010 GU003928 550/640 (86%)
Ochthebius uniformis IBE-AN437 LT991392 538/623 (86%)
Monochamus alternatus Cer0019 FJ559001 549/640 (86%)
Monochamus alternatus CA12_3.01 KY357735 543/632 (86%)

F4 AEE519TBK-054 & BRI COT Az T- 550 HiF & o AR a1tk

4 AR5 Ty varyFr O HEE (%)
Sculptotheca puberula BIOUG24399-E08 MG054316 508/574 (89%)
Dyschirius dejeanii BIOUG <CAN> : 09CHUCOL-CV172 HQ983167 540/655 (82%)
Dyschirius dejeanii BIOUG <CAN> : 05-CTATBI-0729 HM430211 540/655 (82%)
Zelia wildermuthii BIOUG <CAN> : 09BBDIP-0053 GU804032 540/656 (82%)
Ornixola caudulatella G10caud HM392527 538/655 (82%)

HILECE) 7 — ¥ X— 2 Tdh 5 BOLD 12882 17-72 (£7).
4. &9

PERD & OILREN - A TR O TR IE D & 0 2179 W FiE O E % k5§ 5720,
DNA B HIERICHE DS X FE AT DNA N—T—F 1 ¥ 7% HIEO LI By k=
ZRAF L5 MEO YNy A VR ROFEEICHEA T 5 720 2 #d 7z, 40, 3FEHD ¥
NYLAVRHRR (70 b HINYLY, FEFIAINVLAY, THAFXYERIINYLY)
MERE T — & R— 2 HERGIEFR SN TR W ERTERL, AEcE LN EHE IR
HBLESk 1T > 720 DNA R OE & LCid, AEiio I —HoATHEERY 2 e d 5 2
ERWRAZ DS, HErLRFETHHEITETH S I LE2RT I EMN,

INFE I ESEW O EREEICB VT, BEREN M —OFETH - 7205, ShEsk
L72THHC & o TEBRITRE R @ &8 v o 72RHT 0 —58, REMEATZ LIRS iih 5
THMOREEZIT) T EHHEKD LD IT4h ), WEREORMIFERICEN L Z e lfFE s,
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%5 HAREFS19TBK-044, 19TBK-046 & BEAIAED COL En 15505 & oM FE

4

M 1R

TRy arFky

HFEPE (%)

Hadrobregmus pertinax
Hadrobregmus pertinax
Hadrobregmus pertinax
Hadrobregmus pertinax
Hadrobregmus pertinax
Hadrobregmus pertinax
Hadrobregmus pertinax
Hadrobregmus pertinax
Hadrobregmus pertinax

Hadrobregmus pertinax

ZFMK-TIS-2515790
ZFMK-TIS-2533768
ZFMK-TIS-2533769
ZFMK-TIS-2515783
ZFMK-TIS-2524724
ZFMK-TIS-16429

ZFMK-TIS-2505581

ZMUO <FIN> : 005391
BC-PNEF-PSFOR0576
ZMUO <FIN> : 001847

KU918973
KU915162
KU914402
KU916833
KU914613
KU912628
KU906361
KJ962127

KM286260
KJ962879

636/657 (97%)
636/657 (97%)
636/657 (97%)
635/657 (97%)
635/657 (97%
635/657 (97%
635/657 (97%
628/657 (96%
394/406 (97%

)
)
)
)
)
393/406 (97%)

&6

e A5 19TBK-064, 19TBK-065 & BEAIFED COI & fn 155 Hesl & oA R

FH

M 145

VAT NE: =

R (%)

Oligomerus brunneus

BC ZSM COL 02243

Oligomerus brunneus
Oligomerus brunneus
Oligomerus brunneus
Oligomerus brunneus
Oligomerus brunneus
Oligomerus brunneus
Oligomerus brunneus
Oligomerus brunneus

Oligomerus brunneus

ZFMK-TIS-2511579
ZFMK-TIS-2511584
BFB_Col_FK_12357

ZFMK-TIS-2532282
ZFMK-TIS-2509654
ZFMK-TIS-2509644
ZFMK-TIS-2509645
ZFMK-TIS-2532304
ZFMK-TIS-2509643

JF889815

KU908043
KU906696
KM445802
KU919571
KU915436
KU915169
KU915081
KU913244
KU911824

585/658 (89%)
585/658 (89%)
585/658 (89%)
584/658 (89%)
583/658 (89%)
583/658 (89%)
583/658 (89%)
583/658 (89%)
583/658 (89%)
583/658 (89%)

RT DNAN—I—F4 V7T —F R— ANDBGER

S e ot gaN =y

BHES Les A (Barcod]j?nL dDexI %umber) (;’071 1'51:15 T ;[bj %‘g
20TBK-129 A A F ANV Ay Priobium carpini CDBLMO034-20 LC597546
20TBK-132  FFF AN ALY Priobium carpini CDBLMO037-20 LC597543
20TBK-117 sua s INT Ny Trichodesma japonica CDBLMO032-20 LC597542
20TBK-118 sa b hINT Ay Trichodesma japonica CDBLMO033-20 LC598880
19TBK-054 FEF/ainNray Sculptotheca hilleri (BSSELI\I/[AOI;?(;I%S) 1LC492871
19TBK-044 VY INI LAY Hadrobregmus pertinax CDBLMO028-20 LC597539
19TBK-046 VRV YNV ALY Hadrobregmus pertinax CDBLMO029-20 LC597538
19TBK-064 THF xRNV Ny Oligomerus japonicus CDBLMO030-20 LC597540
19TBK-065 THhF xRN Ny Oligomerus japonicus CDBLMO031-20 LC597541

S50, BB, Hm, WMEOL ) LINITREOHABIZ ) WA DTH, DNA &L
B THNIHOFEN TR L 2 b0 LM HFROF L FEES L L THROMIEDIERAH

IS (ay
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Bt

Az L0512 H720), Bl TEFOBRE % 5 N H IS UL PR 2 O BIFRF 12
BB E LIRS, 2 K45 I EBY £ Lz, BRHERIRICIE, BESULAIENTZET L
e B O NIRAIICZ 8 U Tkl 2 SRRt w2z 728 $ L, 72, WILZETEAMER A
e CHIEEB Y E Lzo AWFJEIE JSPS BHFE 18K01096 [DNA 3 ZEFLHI 512 265 < 3
WMEROFHB T — & N— 25| (FERRE - E#EFEN) oMKz 207250 Ty. ME,
CCICRELTEHH L BP9,

BEXH

1) Mg, HR%. PETe  DNA N—a—5 1 Y ZIC X B EHEE Y A7 4 & JBOLI H4,
H A RE 4358, 58, 123-130 (2008)

2) SR BEEEM AR AL & LF B R OSBRI E Y A 2 F O DNA N— 23—
TA YT BIROLHYE 4, 23-29 (2017)

3) SHMEET. BHLBY., RKAEM., LIFEP A"  DNAN—a—F71 Y 7&2HME L
7227 J DNA il /5B o i, Bk RS, 78, 13-36 (2017)

4) NESER, MERTF. RITY . RHIEZ, Zilar. NS, AnE © HEo R Rz
WY CTHERR S NIz 28 v A VB OME L AERRIZOWT, fRAEFA, 50, 133-140 (2011)

5) Folmer, O. Black. M., Hoeh. W., Lutz. R, Vrijenhoek. R: DNA primers for amplification of
mitochondrial cytochrome ¢ oxidase subunit I from diverse metazoan invertebrates, Molecular
Marine Biology and Biotechnology, 3, 5, 294-299 (1994)

6) Masahiro, S.: Trichodesma michioi (Coleoptera, Anobiidae, Anobiinae), a New Anobiid Species
from the Ryukyus Japan, Elytra, 33, 1, 42-46 (2005)

¥ —17— F:DNA /N—2—75 1 7 (DNA barcoding) : 7— % —X— Z (database) : ¥/~ & ¥ (death
watch beetle) ; I b 2> KV 7 DNA COI #I% (mitochondrial DNA COI region)
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An Identification Method Based on DNA Barcoding for
Anobiidae Beetles in Cultural Property Buildings

KOMINE Yukio, SHINOZAKI-YABANA Satoko, SATO Yoshinori,
HARADA Masahiko™®!, SAITO Akiko*?,
KIGAWA Rika™*? and FUJII Yoshihisa™*

In order to solve the problems of the identification method that classifies anobiidae beetles
based on the description of morphological and ecological characteristics, DNA barcoding,
which uses identification based on DNA sequences, was conducted.

Using the results from DNA barcoding, five types of Anobiidae beetles that caused
damage in Nikko's cultural properties were successfully identified. After confirming that
three species of the Anobiidae beetles were not registered in the database of the National
Center for Biotechnology Information, USA, those beetles were newly registered based on the
information obtained from this research. As DNA sequence was determined using only a
small part of the segment, it has been indicated that identification is possible even with a small
sample. This research has demonstrated that identification of species may be possible even
with small segments, such as legs and wings, and even eggs and larvae that have poor
morphological characteristics. Additionally, identification using DNA samples from excre-
ments, such as exuvia and feces, may be possible and expected in the future.

*1 Agsociation for the Preservation of the Nikko World Heritage Site and Temples
*2Natural History Museum and Institute, Chiba
*3Kyushu National Museum  **Kyoto University



