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Abstract

Vespa mandarinia, is a natural predator known for its collective assaults on the colonies of Apis cerana
Japonica, often leading to their annihilation during the autumn season. It is recognized that A. c. japonica
form heat balls around scouting hornets that venture close to the hive, effectively killing them with heat
and preventing subsequent catastrophic group attacks. Through the authors' research since 2011, it has been
demonstrated for the first time that after attacks of scouting hornets, worker bees of A. c. japonica actively
engage in the behavior of vigorously smearing plant fragments such as leaves and buds from various plant
species around the entrance of their hives and it was also observed that they perform “emergency dance”
during this behavior. These behaviors not occur with other hornet species (Fujiwara et al. 2016, 2018).

Additionally, during the investigation in the autumn of 2011, numerous smeared materials believed to be
of non-plant biological origin were observed, with such observations consistently made during the same
period in subsequent years. To verify these behaviors, from 2011 to 2015, the smearing behavior of worker
bees was documented using video cameras and other devices, capturing both videos and images. In 2015,
the materials smeared were observed under a microscope to verify the contents contained within. During
this examination, it was observed that not only plant fragments but also multiple insect species and
unidentified materials of biological origin were present.

In the autumn of 2016, field investigations and marking studies of individual worker bees confirmed that
worker bees gnaw on individuals of mushroom sp. and used them as materials for smearing after attacks by
V. mandarinia. In the autumn of 2017, it was discovered for the first time that worker bees were carrying
larvae such as moths and Diptera back to the hive, clamped in their mandibles, engaging in smearing
behavior. Upon observing these insects immediately after they were smeared by the worker bees, it was
noted that many of the insect individuals were in a fresh state, suggesting they had been alive just before,

with several individuals also found to be oozing body fluids. These evidences strongly suggested that at


mailto:fujiwara328@gmail.com

least a portion of the insects used as smearing materials were captured in a living state by worker bees and
subsequently applied to the hive as a means of V. mandarinia.

The authors' continuous behavioral research on worker bees since 2011 has demonstrated the use of
smearing materials not only from plants but also from mushrooms and insects. Furthermore, it has been
suggested that a broader array of organisms was used in their smearing behavior. On the other hand, until
now, there have been no studies conducted that have analyzed the DNA of smearing materials to determine
their origins from various organisms. Therefore, to investigate the smearing materials through DNA
analysis, in the autumn of 2021, smeared materials were collected from a total of six colonies of 4. c.
Japonica reared at three different research sites with varying surrounding environmental conditions. An
attempt was made to assess the biotic composition of these materials through amplicon sequencing targeting
the plant, fungal, insect, mammalian, and avian (birds) communities. The analysis revealed the detection of
30 families and 39 genera of plants, 25 families and 31 genera of insects, 28 families and 38 genera of fungi
(Agaricomycetes), 11 families and 15 genera of mammals, and 11 families and 13 genera of birds.
Furthermore, preliminary DNA analysis also detected algae, mosses, fish, crustaceans, and other organisms.

In this study, we have for the first time discovered and demonstrated that 4. c. japonica used a variety of
organisms as smearing materials in response to attacks by their natural predator, V. mandarinia, through
both behavioral investigation of worker bees and DNA analysis. From the smear samples collected in the
surveyed areas of biodiverse Satoyama landscapes, rare species such as the mountain hawk-eagle (Nisaetus
nipalensis), which have been officially designated as nationally rare wild plant and animal species by the
Ministry of the Environment, were detected. Additionally, other wild animals inhabiting Satoyama and
forests were found in higher abundance compared to other surveyed areas. In this way, distinctive use
patterns of specific organisms reflecting the differences in surrounding natural environments and biotic
compositions have been identified. Furthermore, this study demonstrated the potential contribution to the
identification of the habitat of rare species and wild organisms that are difficult to confirm visually by
analyzing the smearing materials of A. c. japonica. The understanding of the diverse use of various
organisms through the analysis of smeared materials is considered to be intriguing, as it can demonstrate
the connection between 4. c. japonica and the local natural ecosystems, indicating the interplay between

them.
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F A AKX X NTF Vespa mandarinia 13, TKZHC =7k v 1Y NF Apis cerana japonica DFEN %
EHTHEL, RRICREHIEIRMTH L, =Fv Iv T, Btk FigoA+
F AR A ANFEERICH L CIHEERZ TR L TV L. 2 0% OB R EMRE L2 L
BROLNTWV5, FEELD 2011 FELOWMRICL Y| FFARXXANFORBEDORKHD S
=RV IV ANT Ol X G EBOMEYIIEDESLIFE DY & BAFDO A Y OJEI~EY O
FRITEIZ AT 28, ZOBICREN ALV AR L, TOTEIIhD R X X
ANFFICH LTI &7\ 2 & 23] T/R X 217z Fujiwara et al. 2016, 2018),

¥ 720 2011 FFKOFAER T, WYIUASN O EYIHK L F 2 b 2 YE O Y 1 53% 8
RN, ZORMBERKHICHEZINZ, 2N DITEDREED 72, 2011 F2 5 2015 4F
KT, BEEOE Y FITTE R, €T A4AH X THEEH O THR-CHE{R TR L 72,
2015 MR, BEME A AW TR IMEZBIZR L, WHEICE TN 5 NEYICO W TRGEE
L7co Z DB, MR 7200 T W0 RHE L IR EVIHROYE 23R X
N7z, 2016 FHZF i, FHHFAE LH2EMHEDO~—F v ZFEICLY, AR AT
RN, XX Y cHofEEZEY, BOMSTWEL LCHHT 2 2 &3
R NTz, 2017 FERKTFICIE, @ ZIELKFHICHHECMME 07 &%, KRFEICEZ TR
FICRBIR VBT 21782 H 0 CHRR L2, BEBICX VR FITFOoNAERKICD
CORBHFHZRHE LA, BRIEGKDOL I, ERTE THEEZ Tz Bbh 25
REETH b, FEAH T 2 BHRE S EEEERER I N, b ofEREr L, BED
ffowge LTHHEN2 BHOD R &b —iE, @ Eiic X > T & 2 REEoffifg &
Ny FFAZANF DL DOMED 2D ICHERCEY T ohTnbEeELLNS,

FEH DD 2011 F2 O HkFE L CTE B X IEOTEIMOPFEIC LY., YO LR ST, FHE
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CREEOBE Y FIWE E LCoRRHMRE Nz, X ST b LA B g Y fHI1T
FcAHEI I TCw3d eEZ N, — 7T, TNOBED LS RAEVICHEKT 200 %
Rp70IC, BYMFIYED DNA S 2o 72z chE cickhsr o7z, £ 2T DNA
ST VB MU WEZFEET 2720, 2021 FERICHFOREED B 2 3 Do A
TEHBELTCVIE 6 HO=F v IVANFRLBYHIWEZREL, HYHE, EEE, B
E, WILE, BEANRE LTy 7YV av ey —r v REHickoT, 2hboWEIC
GENZEVMHOILIE 2 A7z, DNA i DFSE. fEPFEEE LEY)Ix 30 Bl 39 J8, BH
UL 2531 B, BB 7 2 7i)ix 28 Bl 38 J&. WHALEIX 11 FH1SE. BEIZ 1A 138
DSz, 72, PIRICERL 72 DNASHT2: 5 b, S, fEEH. fE, HE%
DR X 7,

KW TlE, KA+ R X A ANF DEEEE L 5 BRARRICE LT, =F v IV ANFBLER
BREVEEOMNIWE L LTHHALTWS Z &2, BEEofTEIEOFE & DNA W D
H2 oW O TR LIEHAL 72, EYMSEEE2 R BINCH 2 A CRIL 72389 09
B, REAICIVENGDIHAENEMHEICIRE I N TWD 7 = X Nisaetus
nipalensis 7z £ OF/Y i, HICHFRICAER T 2 A BY 2 hOFH & & e L T% < &
HEhi, =Ky IYANFORYFTWEOHITIE. BE CTHEEMEZRLH L Wbl
Yo ROEICH BT & 2 a[REMES R I N7z, AR S, FHO 3R L
B 24PMHoE % KT 2 X 5 7%, R 2 ofAER A HERE I Nz, BY 1T
YIEDIHIC X 2% Ao HORIE, =F v I v "FLHlgoHACERER ED
OO EERL T LN TE S, HIREWDLDTHDL LEZ D,

F—7—F

=RV IVANF AARXANT BYMNIYVHE, YL 20 BR. B B TE)
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=7V 1Y NTF Apis cerana japonica (X, TV TIWCJA T bty a v IvA"Fo 10
Hchbh, BHAZAROERLHE 32 HRDTERECTH % (4K 1999), = o4EBHEIC
F. FCKFICYHOBEL § 270 BABB S 2 {HFURKIED A XX NF F A 2R A
NF Vespa mandarinia ZER LT 5, K, =F Y IVANFORENTEFCKEL, K
ICRPEE 2 KETH 50 « (IR 1984), =F v IV ANF (I, AARIXANFICHNT S
s # (L 2T | AR XANTF OFMEMEEKZ . WEEKIZA(Ono et al. 1995)& —
Pt ok SRR S | H-(Sugahara & Sakamoto 2009)DAHA G HFIC L W EGK T H 2 & T, 2Dk
DERH 2 BN 2B <2 ERMONT W5, Lo LEGEUS DBLETENIC 2w T,
BFEOMETIRHL A ICINT I Rd o7z,

ZARYV IVANFIE, AFARAZXANF ORI CH 2 ICHRMOHTIcEY O X 5 7
WE%EY O 2TEIHRE SN TE Y (WH 1997), A4 RAX A ANFITH T 2] 5 5 DB
TR THD I EHRBINTELZRIELAKR 1999), Z 1o DHY O BRI NEMICD
WTIERAL2ICINT VARV, FEHEOHD 2011 F2 5 2015 FICPFTDO=FY IV AFD
MBI 2292 IC X O . & =V N Persicaria nepalensis ° 4 X 27 ¥ 2 Mosla scabra 5§, 15
DHEPITE D IECHE DM %8 ) B> CTRFAIICEZ CREBHIR Y . BAHDOA Y O~
DIRLIEY D 21TEN 2 KA ICET 5 & & 23] CRERH X 417z (Fujiwara et al. 2016, &R 2020),
INOLDOPEIX, AFARXANFREMT 27, DL IEAFRAIAANF DY~ —
V7 zuneVvOREBE IR EEA L. X ESEEICESEEE T 2 EYED R
2> BIEIRINICTHIF LT 2 iEEM 23 2 6 415 (Fujiwara etal. 2016), & HICEH L (13, # %
JEIC X 28D MU MEH ORETENICHE V. BEOAY HEIICE T 2 Ry 7 X v Z178)
(“Emergency dance” & iy %) 3TN 5 Z & XA L, WO TIFITEI & £ v R{TENT AV IC
EHEBRAS D B 2 L %W L 72 (Fujiwara etal. 2018), @ Z 1§13, KE(TH % 44 2 X A A
FOREBL WS RAREBICKL., FRKHOEHCIEEZRES 2 L LT, XV
WIGFTIC B ) % 8 0 LY B B I o T 72 (Fujiwara et al. 2018), S DX Y Z & W 3
L CHEYREORBORFEFICE Y 2 720 OWE OREEZ RIS EE 2 b0,
IO DITENIREN DM D7 D ICEHERITHITH % L& 2 b 41 5 (Fujiwara et al. 2018),

2011 FEMBICE E OB Y FIITEZFHEL TR, 2=y "4 Xayyank)
7shE4) (1K 1, Fujiwara et al. 2016, B 2020) AN AEYIHR L E 2 SN2 PE DY 1)
DBEEFER I NIz, Z 1513 2012 FFLARE S B Il FEREZR X 1 72(1X12), Mattila et al. (2020)
DFZEICEBNT, NP FLIKERTZ v a v Iy A"FoRMEDS, EHRELTS Ko
AR ANTHAD Vespa soror I[CEEEBE X NS, @) X WELFEE LA, K. 4. KFoFEEZERE
LCHBICEVIT 5 2 LT, V soror DREF~DNEMHIERE 28T % 2 LG S
TWw3, F7I T IVNFO—HETHE=dFy IV T, EHKELZITI A F AL
ANFITH LT, BRA R EYIHSk O JE R E 2 A L TR Z BT L TV 2 RTREENE 2 b
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L2LINET, BEEIEDL S RFERD2L ED X5 ICWEEZRELIFLIFZ D,
$-B s cOIE L 2WE R AT 2 05, FE ORI OE I XY, HE
TEIMEBELRZDOPICOVTRBAL2ICIN TRV, /2, BOIMNFITWEICEEINS
AV D DNA DIHTIc X . 2o OYEH DA EDHEEZIT - 2RI 2 h E Tl
B\, 2 TR TR, BEIEORY M UE ORETEIOFE, BMERIC X 2B,
DNA 7HEEIC & D, Sho DYEOREER L 2N b 2T 2 M eWoricd s L
ZHME LT,

Ttk

T HL

AWZEIE. AFR & EHEGEET RN 2 #is & EIREN 1 S o 3 i) ics »wCEM L
7o T, A FR-BH cHIL O HAEEENCH Y OB - FBskE o 38 IC
L0, BAHEMEER CHESC ARRAEFEL LT TARIIA — b — 7 HARAEFE]
BEMIN TV IHIEO—HTH BARINA —~ F — 7 HREERZES 2009, #5132
2014), ARHbIKIZ, VEIELTEBMRE TR L T 2 FRpk. HERE, MHFEOEAN R T v N AT —
TR O (FEIFRIZA 2014), FHHREE & FEUEHE X W HlE SNz THAOH
100 3# ] IGEH I N TV, RFEFETIE, BHEIEE S A IUR-CITH 7 & o4 g B,
M DRI KIEYERR G, BB Lo EM LR O RS - FAED 720 Ok 4 158 0
FEDHED H AT B (ARIA — b — 7T HRFER RS 2009), 2023 Ficik, ARIA —
=7 HRBEEED 2N E CORSIEEI2FHE X . HARBAARES O HARBAR
RAERE (IRERBEEM ) 2 ZE L 7=,

1 FEOPiAEIM AR T 2011 £ 4 H X Y, EF BB OEAER (2 77 2)IC
BHWMEL2D, a2z v z20 1 [ 2 BORT v ACHEINIC=F Y IV A"FE2EHABT L
(B A 1 38°92'77.14"N, 141°03'31.76"E), X ¥ XL A EREMIC 2 ML 7=, F 72, KBS
DERE & Ol 1 23T EIEY; A 5> O IEAREEHECHI 3.9 km B4 72 RS B o ot P () B o B
BB A UL T ) AEOERHO/NEERIED . B A L RIERIC, LEICIE
U O 2 3%, fE L7 (BKY B : 38°93'77.22"N, 140°99'00.49"E), T L5 DEMES, T,
B X8I X 280 (T ITEICHE D (TR B 5 P % L 7,

72, FAAREOKE (A L hiRolthe, —BEToBgG ot THED
BRNEZ IR T 2720, =k v IV NF OREENE, EEMR. ARREREL % H
GBI T 2 HARTERFE A DX H O &R0 —MAEEEAHAREREAOTD D4
https:/nihon-bachi.org/ 2024 4F 3 A 1 HEERR) D1 /1 215 C. 2021 I A TR OFEEH
LM OB ICH 2 EEG L. B IEToFEic=h Yy IV ANFREF LTV 28
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Pz it & L7z,

B ATTE & B YA TYE BT 2 & Q011 £~2021 )

FEEOIX, @EBRICX 2R MITEIE . B MFIYE ORI NA & G IR 2 72
B, 2011 2> 5 2021 T T T, B A, B TU T oFE 2 Eh L 7=,

2011 4F22 5 2015 4FIC 22 1 €, WEMFTICTON Y [T ICBES 2 @ X o fTHEICD
W, ETAAXTIC X 2 ERoERE . FRbOETA A RX TIC X VIR L TYR
CHERETE L, BREZNOZRIEL 72, £7-. 2015 FKZFic, —HEToBEGRS A T=F
VIVANFOREBICEIMNIONTYEZERRL, RFE1IH6HE 2ATHICZNAL ZHE
BB CBIR L oo T V2 A 7Tl L, WYL oEM %k ke T2 WE & F
NTWELE»OMEEERITo72, T2, WELAZBYHTWEIZ. —20°COmHJE TR
L7,

B A ICBLT, FEEVXEEMICEY TSNP EOE WE B E DS TR TR
L7 Th, BRICEFE T2/ 20X 5 B0l ELRH 72, ZD-D) &M, +
FAXANFOWRBORRIC, F /7 aHBYHIWE L LTHIHAL T 2R EZH 2 72,
2016 F 9 Hic, HHi%ZRE LT\ % 1 7y ZJEPH O A TERIAR (B AL S ) o ph
BEEHRLICHEE MNICEBT 2% a%2iins =F v IV ANFOMEER 0L
DL 72,

B X WA E 0 T 2WEOMBIC O WT, XV ERIAREEZ1T 9 720, BEE A Tk
T, 20174 10 H 15 H & 10 H 16 HiC. Fujiwaraetal. (2016) & [FIfD i THA Z X X A F
DORIGIEREE 2 S f L 7= 2. BMICHRE L 72 @) X e 2 R ARRE L <. RSHICEZTWw 3
PWEZLTYZNAATTREEL., BRCMERZEHL -, L 2RI, BHECHEE
PEMERIC X 2B OMERICH W2, F20 EREDAMC D 2011 20 5 2021 FE F T, i
A, B iCHBWT, BYFITEIRE AT TWEOBRNEEZHS T 2 7201 B 7z
2B EE L 7,

By FIHE ORI DNA 27 (2021 4F)

B AHIE ORI AN E Z S 2209 2 & & bic, B 2 BER S HuIRE cRERR N
BT 2720, 2021 F9H~12 Hic, AFR2MA L FHE 1 i Ics TR AT
PEZREL-, BOMIVEHOY v IV ET o7 =dh v IV N F ORENIZ, 2021 4F
5H29Hic, BFR-BETFHOEBICER L CW2BED =+ v I v "F 1 BI(EHBEOFES
FErOERL W IHNOMRE - BEIOKEEZ T 72)% . HA I Y N FHBR A R
(BEIIZ 2> 2014)ICE# b CRAEL 2%, —BETNO BRI IcH 2, #IEY B ICiRE L 72,
F72. 2021 4F 6 A 26 AICHIANDEER O AF Lz=F v IV AF 3L, FERICERY
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BICRE L., ZOBKTICHEARGT 2 . MMiccns 4 2B L 72,

SRV IVNFOHNL LYV TARIUILAT O X S ICFEML 720 AFAXANF %
Fujiwara et al.(2016)D FiEICfill > CHRIFFICEL X2, B OB T ZFERL. @
DD IR o 2BV M UVEEZRE L 72, BHERYMFIWE X, FFAXANFOD
BUR TP L, I EIRIC X VIR VIRLBY I ONG Z LT, Bl Z 20 THRA ICHERB DA
CREBICHRE LT, BRI =F v IV A FORBEESHE 2 EE L., BE BRI
M 2HATICREINT WS, 207D, WY FIFYEIHER L v GBfEc, Bpphicd
B 2492 oW H 3 HIWEICEAT 2 R[REMEE 2 S 115 . ASK{) & 1603
FALTwAawA Y Z O DNA BREA LS. BY M UYE %2 B BT 2 5 DNA
SOOI I N2 ATREEDS S 0 . FERICKRE B L2 T T REEDEZE 2 ObN S, %
D7HEFHELIX. BOMNITYE OO, RO CrA L., @2 iic X BHHIcE Y
fFFon7zWEEZBOFREREL, TSy IMRICREL 72, $72. BAEITORY
FYVE % R o TR 2 8 2 ER DI D TV, 2o ofifke S EEER Y I YE D
PR EFEML 72, 2O DITIETRIL 2ME DY v 70, —20°COmEHJE TR L 72,

2021 FE 9 A~10 Aic, HBIES B CTRBE L T2 4825, F v 7L ofEE 7 H B
L. 51 096g DY TTWEZRINL 72, F/z, BRTO=+rv IV NF 1 §EH 5 2021 4F
9 Hic 1 HiE TRt 0.22g %, BT OEEHCTHE I LTS 1825 2021 4 11 H~12 H
IZ 8 HREITRF0.27g DB Y T ITE Z8RELL . Zbricfit L 7=,

I 7230 fFPE T IcE £ 5 BV dsk© DNA T I3, St AEYEIHIcREEL
Teo EHODPHMAZIHL 2T L 724 (Fujiwara et al. 2016) Dfth, i E TOBIEEH
b, WEPICEE N REENE 2 bN L FE, BRE, WILELZ N RER PR E LT
Ty 7Y avy—r v R EiEERL 7z, Rk, BENARTFIEZLUTTH 2,

VD250 R Freeze Dryer (TAITEC)Z Fl\»C, v IA % HfEGELT: . TV v Tk~
NF =R a v A —(ZHEEW) T 1,500rpm, 257 L 72, TR & Au72 9 v 7OVIC Lysis
Solution F(= v R v ¥ = NEFHEIM L, 65°CT 10 47HEHE L 72, = D, 12,000xg T 2 43
HOSEERZ TV, RiEZ L 720 2 HLL 7238WR1C Purification Solution(= v & v ¥ — V)&
su RV LERML, XL 2, #lHER. 12,000xg T 15 2fEE OO EEZ TV B
%57 L 7zo MPure-12 3 X 7 2 & MPure Bacterial DNA Extraction Kit (MP Bio) % F{\>C. 4
UL 7988 0> 5 DNA 2R3 L 72, 3 O ITHEEAIRIC 10% PVPP IR Z N L 72, BRI L
7=% ¥ 7T Lysis Solution F(= v K v & — BRI L, 65°CT 100 MHE L 72, % Dk,
12,000xg T 2 syfilim 0B L, B %90 HLL 72, MPure-12 & 2 7 2 & MPure Bacterial DNA
Extraction Kit (MP Bio) Z FH\» T, Z7HUL 7281 2> © DNA Z A8 L 72,

Synergy LX (Bio Tek) & QuantiFluor dsDNA System(Promega)% F\>C. DNA &% D i
TE & AT\, 2-step tailed PCR i#EZHWT I 4 77 ) —%{E® L 7z, SynergyH 1 (Bio Tek) &
QuantiFluor dsDNA System Z i\ C, I N7=74 77 ) —DREME . 1T>72. 747
7V — O M E R X, Fragment Analyzer & dsDNA 915 Reagent Kit (Advanced Analytical
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Technologies)Z I\ CT{T o 72, & —7 v o v 7 fEHTIZ. MiSeq & A 7 4 & MiSeq Reagent Kit
v 3(Illumina) % F\» T, 2x300bp D&M TIT - 72,

T — ZENTIC B 72 V. FASTX-Toolkit(ver.0.0.14)®D fastx_barcode_splitter tool % > T
N7z ) — PRSI DA RO BZER L7277 4 ~—Blhl &L BRI T 2 Y — VAo A%
U7 W (B LAEY)) - WiFUEOMTclk, fiEL72) — ¥ 20 77 4 ~ -l %
FASTX-Toolkit @ fastx_trimer CHIFR, BHFHOMHTCIZ, HHiLZY) —F 26774 <—
Mﬂay“@wﬁﬁ&EmDmmﬂmommuma@m%\iﬁ@%ﬁ@i TIA~—
BEAIC N-mix 2 & 8856, NOF(7 + 7 — Ml 6 f#H x Y — - — 2 {Hl] 6 ff#H =36 fH) %2 %
%LT\L@ﬁﬁ%%DLL\%ﬁbﬁ)“}#57747“mﬂ%I%ﬂx%ﬂm@
fastx_trimer CTHIFR L 72, % D&, F_XTOXRITH L T sickle(ver.1.33) % F > CTEVEfE2S 20
K ORHN 2B BrE, 40 WU TORX Lo 200 & 2O THEHI ZHZEEL -, ) —
Fofiaid, REE - MYHE - WAETE, =72 v FY)—=FEAEX2 U 7 b
FLASH(ver.1.2.11)% Fi\v> T, wmwﬁﬁbéloﬁgw%ﬁfﬁ L7, HETIE, =7 <
YY) —=FEAERA2 Y 7 FLASH(ver.1.2. 1) 2 VT, A% OSIE 320 i, UV —F
DA R 280 Mk, RAKOHEZLR Y % 10HHHED #<J~b%% L7z, M CERD o7
U—FEfH L, mHE b M SoEREEREL, BEREAGEZITo 72, FHROEEZ I OHIC
20T 57z, Ft4BlOFEAEDIEETH LN ZHE L. ORI 21T - 7,

Qiime2(ver.2021.11)® dada2 7’7 7'4 v TF X ZHH| & 7 4 XEF % bRE L 7=, REKR
e ASVERZ L7, BRHESH - W% - WiFLEE <k, BUS L 72 fRRES % NCBI D nt i<
L. BLASTN(ver2.11.0)ZfT\>, RAFHEE L7z, £ Dfthd T X — & — 1 3HE#E D S CFT
57, WHATI, feature-classifier 77 74 v Z T, HS L 72fAFKALY & UNITE(ver.8.2)
D 97%O0UT Z i L, RIHEE L 7z. BB OIERKICIX, Alignment & phylogeny 77 274
v EMHH L 72, Qiime2 O tools export 77 74 v T qzv IERD T — 2 # B [fE L 7 — & IC
YL 72, BOoNEIERICOWTIE, T—XOEHEELZEEL T, Y — FE 100 LL
LobDEEHL 72(EF et al. 2018), 7. WHICOWTIE, HFHEMA 7 27 fdicown
THRONTMRER L, £ WO OFRICHRI T N BEICOWTH, #ik%
L7,

R

BYOMNITEEBYAIDEICET A

2015 FERKERICEIES A CTRE L 72 0 T WE %2, EARBEMETIC XV BIZ L 2 #5%. M
VIDIZE, ftf, TR EoiYi o, HEOGHRIX 3T 77 LR EOEERED R
HA, MEFRICEINTHWE L EZRALLZ, L ICBHUAMCD, EVHKEEZEZ LN
20, FEEBAHAELEOMEREENT W, Do 2 g, YAy BhsE
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LEDOMDEMERH LT B AEEEEE 272, WEPICEETh W oI, B
BN BIEHABH Y. FICEEEE L EDTuARVWDL Db Ho72(M 3), D0, ()
THICXVREINBOMN T ONEAREESFHVEEZ LN,

20164E9 H 11 H, ¥/ afziin 2@ 2T 720, BIE% A O O VE3E L EBMK
WOME % FOICERR L 72, Z OFER, BRFOKELFTH O 30m Fih 728 LIcEF L
TWAENRO DX ) 2%, B EXEREAICEZDZRA L 72(K4-1, ¥ 4-2), 2T,
BOTEXHERINZF ) aio Xy FORNCE T4 A7 A 7 RG%E L, ki Lid
L7, 200 QMR O E, RIU F /7 a0y FIC8E 0 IR LEBUE R ) % ik
HNns L BMHERLZ, SO DERD, A A RXAANF ORI A LG L /- 155 5
RATERTCCBEDELZMHRT 5720, CORMOHIHZ, FL L ETFAH AT Tk
iR LoD, ¥/ afie g o EB OB X EERIC~ —F v 72T VBEIRL 72, £ Off
B Tho ofiffid, AFARAXANF OBREEZ T o 2R FICRBE L2 & 2R L 72
(12 4-3),

2017 4E 10 H 15 HIC, w5 A BT, BEHC ) L& 2 b 5 2 fifRdR, ShH)
2, BEBRICX Y EFOAOREBICRY T ontzo, BERICZAO ZRILIEE L -
(i X5-10 Sl [X5-2), £7220174E 10 A 16 HiZ, KFHICHFEDNREZIEZ TR b It
o T FWEEAREZRIE L. 7Y AN R T TR T2 72(X 5-3). adb. HRASHAEYE:
W AR E % Rt L 7GR OB H O (K 5-1)12 5 2 7 ¥ T} Psychodidae sp. & 100%
DOEMEZR L7z, @) ZE0/TEI OFFM 72 BI5% - Gldx L DNAZHTIC X 0, HEPSE L [FERIC
BHEZREL, BOOWEL LT 2 EPHL2 LR o7, 2011 E2OEML
TE=h vy IvNTOMENRREICELY, BOMIYHEIZ, chETEIZONTEL
fi¥)(Fujiwara etal. 2016)IC & &% 63, WHCLRBREE, SRaEY0FfHI L5 LE
A bz,

B Y fH7%HE D DNA 27

3G 6 D D ERHLL 7238 0 £ - © DNA 7047 OFSSL, FEPIEE(PE_EREY) 13 30 Bt 39
B SN2 1), F 7FL Asteraceae 13, 2 TOHIS EFHENI ORI NZEK 1), %
7= 2 7R} Polygonaceae . iBH LSO LT NI ORBE Nz, 2 TFRHCIE, 2011 4
KBS A T=hy IV NFICX 2E VITEIRBIE X /2 X =V N Persicaria nepalensis %
& FE N CTH Y (Fujiwara et al. 2016, K 1), AEIIIE T 2R &2 CTofn ot <7,

Mg ETCHEBERAOLNS XYY 7+ Impatiens noli-tangere <° Y 7~ X Amphicarpaea
edgeworthii 75 £ 1%, B D FXIE LT E P& SRS {3 5 —Bfio 2 #ECo
ARHINTZ, ARTETONTWE LEZ LIS =AY V(I —Y)Momordica charantia 1%
i & IO ICAIES 2 EAT cormtiIni, F7oavtyyvE=) —
I — )V V) Tagetes & 71 3V L (5% I — )\ )Matricaria chamomilla 1%, EEHICH 72405
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HCToAREH TN,

EHEOHHIER. 25831 mAMIN TG 2). 7 7 7 4 2B Aphididae 13, BT % bR
KEeTofnr oI N, a3V a v TRl Drosophilidae \X. G ZER< 3T
oFNr LI N, BHESL X 7 aEHIr O RET 5 F 2 v NZR Psychodidae 13— BT
DETOHNLIPOBRHINZGER 2, F /32T L2784 avyay T
Drosophila bizonata (I3 2006)1x, —Bitio 3 o offEh &KMo Eh s bt E vz, —
77 Bl 2 R oFEND» Sk, A e 7 X2 T LY Eusilpha japonica 3% { B & L7z
23, fhOREN 2 S IR M T Wb o 7z,

W~ 7 2 7)o o iR, 28 B 38 B iz, Ry K Y X7 J& Phallus 134
ToMim e e L TR I e, BifioA TRl I tAA 4o n Al 278
Postia ® X 9512, FFEOMBM TRININAZD DL H o72(K 3), AIRDF ) aTh b~ 4 X
7 Grifola frondosa 13—BHTH T 1 #ED b X 4L, X X U 4 7°F Suillus luteus 13 —B8TH T 2
oINSz, ZO—FT T, ~RNICABICHEE T I2LEZLND 7Y X7 Prerula
subulata 23— D 3 Fr OB IN, BX /3L INTWEAX J X7 Pleurocybella
porrigens(SBHIZ > 2011, 3 3)i1x, —BHioeCofnsr o I niz23, KT, 1iETh
Tl I e d o 72,

FLEO AR, WILE 11 B 15 |, B 11 B 13 @it hg, A b ax*
Nyctereutes procyonoides |34 T DRI & Mg CHGE L TR S 1L72(F 4). 4 X Canis lupus
A 2 Felis silvestris (3iIG T OREND B % {HHI X A, 7 & Bos taurus \ZERT OfE 5
LOARHIN(FE 4, —FH. Mo L bDHR, =F v T F 7~ Meles anakuma.,
=K vV 4 X F Mustela itatsi, =75V 7 7% F Lepus brachyurus, & X+ X I Apodemus
argenteus, ¥ FT 714X I Apodemus speciosus. ¥ VTV Martes melampus, % 2 77
Z a7 % Y Bl Rhinolophinae 75 & O, FRPRssk e BILEREE % vh.0c AR B 3 2 WA B 03 s
B &7z, F2EHIRICE VT, BEAIC X Y EREGEIRIB BHEN) & BN D B4 By
FHICTRE T\ % 7~ X 71 Nisaetus nipalensis 25 1 #£0> b N =(F 4., T2, aTFR
Rovy FYVRFTDZ v I INT WD =KV AT X I Chimarrogale
platycephalus 73 3 #£2> LR I 7=(F 4),

ER

ARWFFECHEIE L 7230 (T PE D DNADHTIC X b, B i EysE, HEE, RO, W
U, RESEZ2RVMIVEOREIE LTHHT 2 2 3L k572, 70, A
SiFilic, 2N E TEE O PEB O CERILL 728 0 T FPE D DNA O irdads o
X, REdoaBRofh, a7, EE, RETERMA L), 8, PRSI n
TWVLEERIED KHER), =TV IVNFHR, KA AR ANF OBE L5 BEARRIC
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BRLCIT OB I TEIORRIC, SMAaEMEFIHAT 2 2 LA TRz,

X LICAIFZETIZ, DNA O CIRiBIET 2 e cE v, B EofT8mic b ER L,
MRBERICEE ., BI 2 ML CX 7, X, BEic XV EFcRbRonzEhfHz,
BOMTFONAERICEE, RILZL 2 A, HATE TEE Tz Bbh 2 Hild 2k
D% BD LN, KFETE LN 720 R T 3 B HE S EEUR AR X Lz
B 5-2), oz b ofE/RE2O. BOMNTWEICEETNZBHEOD L b —
FiConTE, B X R % - R EAR 2 R ICE L Cw b e Ex bk, = kv 3
VNRFBRAFRARZANF O BEET 2 -0 A CcRBEZHEL. BRcEbR-
TERIMI2TENTChECMESINTEL T, FEHO M B R Y RHRLAVIOWE & 7%
5, ¥z, ¥/ aHCHMBEHICOWTDH, 2o Dk A2 Y i CEEFHT 2
TR, HHESLPHERCL VAL E R o7z, — Ty S DNA T IC X 9 Rl 230
L72FLEC BEEOEYICO VT, E0 X ) R TREI N DL, KIFFETIIHAL
IR o Ty, Py I Y IV ANFTHITORI N T 5 X 5 ICHE (Mattila et al. 2020)%°,
H 50, EPPEFOEY oM ZFIHL T2 A[REE D F 2 b s 23, S&aE
BRI TH B,

¥ ) a7 27D ER, 28 Bl 38 B S iz, 2o btk
Ay RV ETEIE, TN SRROMIE T2 Rb, " h EORHEZR T T
HIXR L0, EFICHESCRREBOGEIZ? 2011, ¥/ 23Tl T 2729,
Bfic¥ / aBo 724y avyav A "ThoRRECF A 7 VI 2 iE ST,
Wi EBHM %G5 2 L AAHRE X T 5 ([ 2006, Kitabayashi et al. 2022), 7. F/
DNy FITHIN DB & R L RO CEBEEE > b, B X 2T & R
TEO07Z0HHBED, ¥/ a0kkL L 2B 21TERMHR I N TE Y (BRSO KFER).
BRICHTF B E L ZOHBAING Z T, BIHCHFS LW ARELDFZONS, =
Ry IVANFICET B0 D b, WX IEAKEIC 2 Ho X ) a2 2T AW
X LT\ 5 (Takahashi et al.2017), Takahashi et al. (2017) TiZ, ¥/ aodiciifiy 4 L+ 2 {E
HEFFOb DB Y, =F v IVvA_"FLZNZHAHL T 2D TRV 2EERINTY
5, £72. WHETIERVWAREILLAKBIC=F v IVANFRBF IRD L X X Lactuca sativa %
BAITE G S TH Y (Yokoi 2015) . B XIENRE D 7= D ICE 7 YE ZHBHLL Tw»
LAREEZTRRL TS, ZNOLDFMXTIREINLF 2L X200 OYH ORI
(Yokoi 2015, Takahashi et al.2017)i%, WIFNDKFICHEZ I N T L7720, FHAXAXANTF
P BB ITENIC D b T W B H[REME A E 2 b N B,

AWE TR, BT ORNDL L DAFVHETH 2 7~ X AN T NI, AU T
1T, HARFAEHEEER IS BHARFAEHZED 2000 2 St L <frbnTes by, Hillk =z
TICAERT 24 EY %R, KIRICH] 2k 720 o iEE 23 ke L CE S L Twv 3 (AR
JIIA —>~ b — 7T HARAFAE RS 2009), KWL TIZ DNA TiIC X ), 7~ he, h7 %
XIREOFHVHEC, UV F, eAXXI, KV IFTAFXXI, xV TV, FI7HY
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Zavxe )Rl oAy, —BEfolhosTRIIENZ, ThHoD T &2 bR
Bk, MR TEE CREEM I N T E L BINOREEEOME, ALY 4 B TiER R
e BINBRA MR S LT 2 E X 6N 5, AFFRICL Y, =F Y IV ANF DR 1T
PrEOsHTIc X Y BHECESHESE L WA OB oIBIZ I b JiEkT % 2 AlaEM: A
NI NIz, KFFETHMICHLZDIE, CNETCIKBEELCEAZRIMFIYMEO K DT
BRI TH LD, S, BOMNIVEOMNMZEDTWL Z T, XY ERREDS
TS SN B ATREME D B,

B EEs, BT 2720045 2 C3EVHKROVE ZRET 2 -0 17813 24
P, (EEFROREL KL TRV EEZbNE, HEH LI, BEEIEY FUIMEZ R
BT 2RI 2" BE2 X v R DENT % 1T\ (Fujiwara et al. 2018), X ¥ 2 D FiiR 0 R[] 2 B4G
2 O ARG T E CORRREICHE L, 9 Sm~#J 180m & #EXE L 7z (Fujiwara et al. 2018), =7
vV IV ANFOERACE - L) OEFIERE X, FH 1km~2km & T T % (fE4 Kigh
1993), FEREic, EHE LW »r o, BOMTWEZRINT 2720 ICHELTHALIRHET 2
¥ COREEEO~—F v 7k CEHEIL 28 2 A, RAT 317 B EIEFICE T L2
R ENT W 5 (Fujiwaraetal. 2018), L, A2 0 T CIRREICH 5 2 =V v F ) 2
PEAWTEBVHEEICE S 720, BECH P BRRIBEVE W FEE S OBIZMEL b —5
3 % (Fujiwara et al. 2016, i & KHKRK), ZD720, [EEROWE L KT 2 &, B Eigi
X VEHERE S O HIFAN T, KEETHRY IV EOREEZIToTWwEEZOLND,
7o, BUCHIEA R o CTh, L TR I N2 BV R I N, 2 D720, %
W3 B O AP 2 S EAER ITEY A RIL T 20 TlE7AR L, KA+ A X X N F Dllk
) BRARRCER L, FIREZRIR b Ao ORI AEE, AB L. HOA AR ANF R
ZD7 2w E VN LCHIRZRET 2 EY koW E %, BRI HH L Cw 2 aTREk:
BEZLNSD,

SEoREE

FAARAXANF PRy IVANFORFFICRRKT 2L, @ZEbIEvozARodic
BT IABR, A FAXANF B E e, RAETHEMAOHAY OFLATRY FF T8 % 4
D5 6), ZNiF, FENRLOLEE W) REOEREZ -0 DRI ORFRANRITEICH Y |
FFARXANFICEDOAD N2 R INRNZODTELEEZ 5N S, Mattila et al. (2020)
DX T, BFELICH~EREDS X TEOFE YV F I BTN T EHAE. V soror 235
DAY D& TR IT 94%IK > 72 L G X T B,

Mattila et al. (2020) (X311 V soror 23 2lEST 2B E TN T2 A[REED D 5 L F 2T
Wb, EXELDLITMRCTAAARAZAANFREHMT 20, b L RAFAIANF DR
Gie—%v 77 2ux v OMBERL 50 HEETN S 0REN: %% 2 C ¥ 72 (Fujiwara et al.
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2016) .

BAEZTIC, AFARZXANFZED AR AT R, IV AT BB G0, 2-7 =
SNIR)=ARREABED T 2= AR ) =V TH B EBEHETNTE Y #REH KINP,
http://kinp-chem.co.jp/evolutionary-waspa-repellent/ 2024 4F 3 H 2 HT#i2), TOM % b &I
PaS SR I ., BREOBRBE I N TW S, EELOMECRIINESHLREY
CINDLDEADBEENT VL0 L) B IESEBEEBHECTH 5, 72, MBHO TV
~ Pernis apivorus 1. ARXANFOREEZBEYHCIHEAEHE LT3, ZoBEbN-
AZXANF RIS TRTESTEHPBREINTEY, ~"FreBMAbr0BMKY%2H
LT3 Z LRI T 5 0NEF 1997),

BOMTPEICIIREEELR D 2D DD HERINTE D, BIKFICK L & BB Y I Nnb,
HEHIClED 253, AFAAXANTE, BOMFIYEICKEEYD 256, 20 Lz
DBV T20%EBTIAREMENEZOND, TFRAXANTF ZEDL AT HORLICIZ
MPEERE. BRETERH Y, 2o 3SHTROEE L oBE Y oL L. kA
RIGIHCHER I 2 EEARE TH B 2015), {LEMZREDIC X 2 2lEZ T TiER <,
F A AL A NF H PRI SET 2R DY I EICH 2 & FIFERFE N,

AT TIE. R EYREDS, BOMIYEHLE LC=dh vy Iy AAFIFHINA TS T
&, fTEHOFE & DNADH OWiH» OO CHE L, GEALZ, Thd oYE ORE
WL DFEICOWTIEHL IR o T aRWES DY, SR IO LML HETH
5, EH DX, 2011 FH O LEB L TE MR - HiR, B FIYEO v 7,
BlhE I 2k A 7 — 2 2 RA L TH Y., SHBIEIEZHE T NO DT 2D T T & T,
T ICHREEYOMMAC, BYMITEOHMEZHAL2IC LTV T EHAETH D &
EZT05, EXELOPFETIE, =F v IVYNFORYFIFTENIZ. HAZH O L 7l
FIClERINT WD, ZD705%, flxiE, 2EICED=Fy IVNFHAEHEDORE
ET 5, —MAEETEAAAREREAOIETE DED AREZEH L CEEN 2T % FiE L.
BEEL TV 2 dMETL T2, BYATITWEDGHTIC X %10 EY) DR H DR I,
INETRAVWH AT, =k v IV ASF EHBOHRCERRL DRV D EZRLT
W ZENTES, BIRENLDTH B EEZTND,

T, BOMITENE, PYa v IvA"FORMERY ) 2EMKEERITI AXANTF
BAEBRT Z@HEP R b LT HEZR X TV B (Fujiwara et al. 2016, Mattila et al. 2020) , % @
o, FNboHITH, HARL FMRICEHICAER T 2 SRR EMD. AXAANFITHT
ZEBOMIPELE LT, Py I IVANFIJAKCHONLTWE EEZLNE, L%
FEL TS ZE T, Py Ay Iy ANFLERNICAER T 2L 4EY & DEYHER, 4
B RER Y %2, LI LTHWELZWEEZ TS,

14



EAL3

KR H -0, FINKRFEBREBER O A RIECKE, FRRALZEBROBR VDA
FeAIid, BERACERZWEZ W, 72, ARIA4 =+ —7HAFEZRESED
TIRFTANE S ¥k o 13, —BIc B TR ATRE AR, =k v Iy N FOfE
Rz SRt 2wk s ez, BFERIC kA R CREL W2 v, RS
KEOFHE—KICE, BREOFREIC CHAE W wiz, ABBEOIRE D7 % 123,
=R Y IYANFREBOBIEMHORKE & RIS SR Wiz R wiz, £72, DNA o7z
BDDZFRY IV AF O L I v FARINE IO WT, —fREFEAN BRI LD 1T
DRRRACGRHE)OREFEHRK. FXHEORAIEK, FARXHAEOHEREEIFK L OF
5 DR RESERIRRIC S )1\ 72 72 0 e RIFFEIZ. DMEREN IR FF 27 e A ) —
HREREA R D 5 29 [I2AARTRIFFE B K % 75 C Fefit & 7z,
CZICRRLTL2LEiLEHRL BT 5,

FIZEAR R 1 B3 5 BAm
AR O WTHISAHR IS O TH A,

S 3R

Fujiwara A, Sasaki M & Washitani I (2016) A scientific note on hive entrance smearing in Japanese
Apis cerana induced by pre-mass attack scouting by the Asian giant hornet Vespa mandarinia.
Apidologie 47: 789-791.
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FRIRE 5, VU 5, B VWO A (2014) S L LT HAFAFEMICE T2 =F v IV NFDE
BER Y — v A AEE A B L a0 = — D FE (RN 195 15 39-
S51.

RIS (2020) Hi7Z IC RO o 72 =8 v I Y ANF DI A A 2 X AN F NS 55 1 [\ =&
Y IV ANFPREA A AR A ST UTT 9 M8V DEREE & 8 Y AT 0ATE). B R
PR No.3 — ikt [k AN # g e SR il 2.
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1.2015 9 A 6 Hic—BIii o #I&5 A Ol ciii L 72, & igic X
24 RXayy a0 {THE.

2.20184FE 10 H 7 Hic—BTi 0B Tl L 72, HA O ALJEHIC
MHELTWBEKEDO®Y (FFPY.
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LaVe !

3. 2015 4F 10 HICERILL 723 0 AHiFPE R e I n, AL H
O —FIAEM 2 EEER). O X9 RIEP A b Bk, KT
NTWBEEKSHEZEI N, I REERIE>TwE, By LTR
2DHHROIEHTH Y, FETEHOEMD A EY 1L 1 mm,

X 4-1. 2016 9 H 11 HIiCHRE L7, @R LiincE-7-F
J oA BRCENL T TE Y, 2L, MAEEILICRsTWnzd Db
Hotz. RARFCEBEIC R 0 LA TE Y, HMOFFEIZTE Rl o
7-.
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422016 FF 9 H 11 HichZ L7z, ZEnhTDx ) ao 3y F 23
NTEACE 2B EIE(CT A A A R L 2Bl S 0] Y L 72
). 2otk <Ic, KFEICF / 2R 2B 2 TRV - 7-.

43. 2016  FOH MM HICRE L, ¥/ a0y Feiintk, R
L7-@ & gGEGEhREFEORH, ~—F v 275 0), ZORMICIZEY
£ WE % % Bt
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5-1. 201746 10 H 1S HicHsEe L 72, @ ic X v BREIcRibIRon
BOMITFONEZIGHREHO S DL BN 2 EEEIZEFICE 15
N-EZOW, BRANIIHA AL TlRE L 72D DY 2 m).

5-2.2017 10 A 15 HICERE L=, @xi&ic X v HEiciEbsiRon
WO o ME E b s, Y10 7BRiciiii s <
[R5
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THRHICE > CE @2, YHRORBHEEZTH S, HIRIFE S -
B H - 7-.

BT - s - - :
T e ¥ g
S x - ‘
SN s " < % ; N
e TSI - =zt S .
=St e o= *
R e - 4

e
/
.
¢
"
‘,:- /
4 [
8L
)
5
v
N
’
LS
4
4
0
L
) s !
el
ok . gt

B4 6. 2013 FRKF=IC 35 1F 2 A Doz IC, JRANEER L oA A A XX
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B TIADA F A X RANF LS T, WO IFITEIZFMG L 72, v
KD b DY ITYHE
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* 1P (B LREY)) oabrsR e &REclti I iz Y — FE(100 U — ML
Db DO %7RT). Identity (3 ASV Bidl & 7 — & ~— 2[5 0 —F L 7= HH 0 E & (%)

%7~ L, Alignment length (308 L 7235 R (bp) 27~ 3.

Scientific name Morioka Itinosekil Itinoseki2 Itinoseki3 Itinoseki4 Sendai Identity Alignment
Actinidiaceae sp. 224 1318 317 274 100 334
Ampelopsis sp. 1147 100 334
Amphicarpaea edgeworthii 116 100 334
Anemone sp. 170 100 334
Araliaceae sp. 2822 100 334
Asparagus officinalis 306 100 334
Asteraceae sp. 27551 2582 22582 26408 33941 885 100 334
Asteraceae sp. 124 97.3 332
Brassica sp. 653 100 334
Brassicaceae sp. 915 100 334
Canacomyrica sp. 472 97.3 334
Centipeda minima 284 298 100 334
Chenopodium sp. 688 100 334
Chrysanthemum sp. 224 1609 646 187 124 6558 100 334
Clematis sp. 161 100 334
Commelina communis 209 100 334
Commelina communis 974 99.7 334
Cucurbitaceae sp. 566 100 334
Dahlia sp. 229 340 289 100 334
Diospyros sp. 125 100 334
Fatsia japonica 1040 100 334
Galium sp. 885 100 334
Glechoma hederacea 849 100 334
Glechoma sp. 436 135 262 375 8448 100 334
Humulus sp. 174 100 334
llex sp. 103 100 334
Impatiens noli-tangere 399 100 334
Impatiens textorii 129 100 334
Juglandaceae sp. 128 100 334
Lamiaceae sp. 101 1348 100 334
Matricaria chamomilla 4083 100 334
Momordica charantia 3426 100 334
Musa sp. 22223 100 334
Musa x paradisiaca 223 100 360
Muscari sp. 244 100 334
Onagraceae sp. 125 100 334
Oryza sp. 1413 100 334
Oxalis sp. 332 160 3122 100 334
Persicaria lapathifolia 179 134 99.7 334
Persicaria nepalensis 1333 408 188 713 146 100 334
Persicaria nepalensis 625 129 110 99.1 333
Prunus sp. 151 100 334
Quercus sp. 261 100 334
Raphanus sp. 267 100 334
Rhododendron sp. 375 100 334
Rosa sp. 226 100 334
Rosaceae sp. 618 100 334
Sicyos sp. 225 100 334
Symphyotrichum sp. 113 100 334
Tagetes sp. 1074 100 334
Taxus sp. 1045 100 334
Theaceae sp. 167 100 334
Zingiberaceae sp. 195 100 334
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K2 BHEHOSHER L SR ol Nz Y — FE(100 V — FLED b %R T).
Identity ¥ ASV Fi¥ & 7 — 2 X —2[H O —H L 2B HEOEH A% %R L.
Alignment length (3} L 72 55 R (bp) 7R 3.

Scientific name Morioka Itinosekil Itinoseki2 Itinoseki3 Itinoseki4 Sendai  Identity Q:g;:nent

Allantus luctifer 2179 97.4 313
Aphis gossypii 3256 100 318
Aphis sp. 364 1678 100 318
Atractomorpha sp. 102 99.4 316
Atractomorpha sp. 1552 99.1 316
Cloeon dipterum 355 97.5 317
Delphacidae sp. 2262 99.1 322
Drosophila (Sophophora) auraria 919 100 318
Drosophila bizonata 260 6349 6702 100 318
Drosophila bizonata 133 99.1 318
Drosophila bizonata 102 98.7 318
Drosophila sp. 283 99.1 318
Drosophila suzukii 136 100 318
Eusilpha japonica 54269 99.4 313
Galleria mellonella 49488 97.5 324
Harmonia axyridis 233 100 315
Limnephilus sp. 258 97.9 329
Loxoblemmus sp. 263 99.1 317
Loxoblemmus sp. 19162 98.7 317
Loxoblemmus sp. 353 97.8 317
Loxoblemmus sp. 280 97.8 317
Lucilia sp. 2926 1198 99.7 318
Myzus persicae 150 98.4 318
Myzus persicae 3605 98.7 318
Myzus persicae 1661 98.1 319
Ostrinia scapulalis 468 100 322
Oxya sp. 271 2888 99.1 316
Psychodidae sp. 1198 503 98.2 217
Psychodidae sp. 2281 97.7 218
Psychodidae sp. 2707 97.2 218
Psychomora sp. 108 98.2 218
Psychomora sp. 153 98.2 217
Psychomora sp. 1540 97.3 219
Pteronemobius ohmachii 122 99.7 294
Sastragala esakii 524 100 297
Scaptomyza sp. 243 98.7 318
Scatopse notata 296 100 216
Schizaphis graminum 1403 99.1 318
Scirtothrips dorsalis 152 99.6 270
Sepsidae sp. 104 921 97.2 317
Stegobium paniceum 205 100 298
Sympetrum frequens 213 99.7 315
Tachycines sp. 626 97.5 317
Teleogryllus emma 1465 1923 99.1 316
Tenodera sinensis 1421 327 100 317
Tenodera sinensis 294 98.4 317
Toxoptera odinae 5607 100 289
Tribolium castaneum 23340 2243 100 318
Trypoxylus dichotomus 368 100 294
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3. WEE N7 27 ooMiERESBEECEEINAZY —
F£0(100 V= FL ED b D% RT).

Scientific name Morioka Itinosekil Itinoseki2 Itinoseki3 Itinoseki4 Sendai
Agaricus parasubrutilescens 838

Agaricus sp. 661
Albatrellus flettii 125

Amanita citrina 119
Amanita fulva 890

Armillaria borealis 6373 536 497 406 276
Armillaria mellea 158

Clavariaceae sp. 163
Clavulinopsis sp. 154 748

Clitocybe nebularis 105

Collybia cirrhata 140

Coniophora puteana 792

Coprinellus verrucispermus 16859

Coprinellus xanthothrix 580
Coprinopsis cinerea 447 2497
Coprinopsis insignis 120 762 319
Cortinarius sp. 436 141 402
Cortinarius vibratilis 250

Entoloma sericeum 312
Gerhardtia highlandensis 143

Gliophorus sp. 168 852
Gloiothele citrina 772 409

Grifola frondosa 565
Gymnopus austrosemihirtipes 205

Hygrocybe sp. 139

Inocybaceae sp. 632 212
Inocybe sp. 101

Lacrymaria lacrymabunda 571

Leifia sp. 249

Melanophyllum haematospermum 101

Mycena maculata 117

Mycena pura 458 117
Mycena sp. 766 4167 2213 2373
Mycoacia fuscoatra 783

Phallus sp. 2867 602 955 7252 14011 20326
Phellodon sp. 381

Pholiota astragalina 151
Pleurocybella porrigens 1529 3987 2988 1660
Postia sp. 3450

Postia stiptica 1151

Pterula subulata 262 142 281

Ramaria rubella 1218

Ramaria sp. 3396 8539 6451 4764
Rhizopogon luteolus 235
Rhodocollybia sp. 725

Russula sp. 105 141

Sistotrema coroniferum 134 615 942 3098
Sistotrema sp. 684
Suillus luteus 302 196
Thanatephorus cucumeris 254 1518 100 177
Tricholoma sp. 136
Tricholoma ustale 415
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4. WAL ISR & ol E /2 ) — FE(100 V — FU ED b D &R
F). Identity (X ASV Fi4l| & 7 — % X — X [FF| O L 72 H O H & (%) 2R L,
Alignment length (ZH# L 723K (bp) 2715 5.

Scientific name Morioka Itinosekil Itinoseki2 Itinoseki3 Itinoseki4 Sendai Identity Alignment
Apodemus argenteus 265 100 172
Apodemus speciosus 413 386 752 100 171
Bos taurus 2642 100 170
Canis lupus 2170 60328 100 171
Canis lupus 732 100 170
Canis lupus 919 100 198
Canis lupus 1040 100 170
Canis lupus 550 100 169
Canis lupus 610 99.4 171
Chimarrogale platycephalus 568 98.3 172
Chimarrogale platycephalus 269 156 902 97.1 175
Felis silvestris 1628 7153 10126 100 173
Felis silvestris 4433 100 172
Felis silvestris 268 400 99.4 173
Felis silvestris 232 98.3 173
Homo sapiens 8800 4410 1570 8217 3492 1117 100 173
Homo sapiens 416 906 100 168
Homo sapiens 386 99.4 177
Homo sapiens 687 99.4 173
Homo sapiens 447 99.4 168
Lepus brachyurus 308 100 174
Martes melampus 32002 4623 568 99.4 170
Martes melampus 106 98.8 170
Meles anakuma 228 100 171
Mustela itatsi 17667 51394 3096 12364 100 170
Mustela itatsi 253 99.4 170
Nyctereutes procyonoides 6437 10925 100 171
Nyctereutes procyonoides 15709 322 1617 2814 3567 1829 100 169
Nyctereutes procyonoides 271 499 99.4 171
Nyctereutes procyonoides 284 138 99.4 169
Nyctereutes procyonoides 124 98.8 169
Paguma larvata 716 196 29440 17009 100 173
Paguma larvata 774 99.4 173
Rhinolophus

ferrumequinum 421 100 172
Sus scrofa 203 100 172
Vulpes vulpes japonica 8014 2878 17755 100 171
Vulpes vulpes japonica 246 99.4 171
Vulpes vulpes japonica 442 98.8 171
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% 5. BHOSIHER L KBRS N7z ) — FE(100 ) — FULED b 0% RT).
Identity 13 ASV Fig5ll & 7 — % < — ZBFl 0 B L 7= O F &%) % 77 L .

Alignment length ($ Hii U 72355 R (bp) 2 /R 5.

Scientific name Morioka Itinosekil Itinoseki2 Itinoseki3 Itinoseki4 Sendai ldentity Q:g;:nent

Ardea alba 229 99.4 181
Ardea alba 922 100 181
Butorides striatus 1030 100 181
Butorides striatus 222 99.4 181
Corvus sp. 191 100 183
Dendrocopos major 249 100 175
Emberiza cioides 1051 99.5 184
Ficedula narcissina 2715 100 185
Ficedula narcissina 122 99.5 185
Gallus gallus 2221 100 182
Gallus gallus 262 99.5 182
Garrulus glandarius 194 791 100 183
Horornis sp. 276 97.3 183
Hypsipetes amaurotis 2487 2998 100 183
Hypsipetes amaurotis 448 185 99.5 183
Nisaetus nipalensis 682 100 182
Passer montanus 151 99.5 184
Streptopelia orientalis 587 99.5 182
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