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Development of technologies for invasive species countermeasures, using ants as a model
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) Taxonomy placement REE, REBHF

SINV-1 Dicistroviridae 2019565 17H &/ EFTIRE Y > 7
Kakugo virus Iflaviridae 2019595135 FWETIREY > 70
Chronic bee paralysis virus unclassified 2017565 13H/ENGIREY > 7/
FhhIT7Y

SINV-2 Polycipiviridae 20195105 9H /| EFTHRE W > 7
Acute bee paralysis virus Dicistroviridae 2019565 17H 82/ B FHFEE Y > 7/
IYFAZXTY (b NV=6)

Pheidole megacephala virus 1 unclassified "17%

Pheidole megacephala virus 2 Iflaviridae r67%

Pheidole megacephala virus 3 Iflaviridae T50%

Pheidole megacephala virus 4 Iflaviridae "100%

Pheidole megacephala virus 5 Polycipiviridae r17%

Pheidole megacephala virus 6 Polycipiviridae 17%

Pheidole megacephala virus 7 Polycipiviridae '33%

Pheidole megacephala virus 8 Picorna-like virus "33%

Pheidole megacephala virus 9 Picorna-like virus "17%

Fo+HET7YHE/vL - F/EE)

Anoplolepis gracilipes virus 1 Dicistroviridae 0% @4#E, T @ BE 18% @ 2L —T7*
Anoplolepis gracilipes virus 2 Dicistroviridae 0% @ 948, 7% @ &%, 15% @ 2L — 7 *
Anoplolepis gracilipes virus 3 Polycipiviridae 0% @948 7% @ &8, 5% @ 2L —7
Anoplolepis gracilipes virus 4 Dicistroviridae 40% @jhiE; 44% @ B, 88% @ v L — T
Anoplolepis gracilipes virus 5 DVcistroviridae

Anoplolepis gracilipes virus 6 Iflaviridae

Anoplolepis gracilipes virus 7 Iflaviridae

Anoplolepis gracilipes virus 8 Riboviria

TR44839 (Genome not fully characterized yet) DVcistroviridae 31-100% @< L-—3 T **

Deformed wing virus Iflaviridae 3.4% @8 0% @ BB 0% @ 2L — T ***

LT oMt 2 olifiiBREzTrT—23AFsATWS,

o Lee CC, Lin CY, Hsu HW, Yang CCS. 2020. Archives of Virology, 165, 2715-2719

" Hsu HW, Chiu MC, Lee CC, Lee CY, Yang CCS. 2019. Insects, 10, 436

*** LinCY, Lee CC, Nai YS, Hsu HW, Lee CY, Tsuji K, Yang CCS. 2020. Viruses, 12,1309.
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5.

F5E B R D ZERR L
B DRZ L TWDL B SNDZHEMET U OMEZ W FIT L > THRIAA FRIREEZRE

TEONKY T 7T —~OBEEThHST2N, ENERTERMOENEILSIN., S HLIZEHFEZE TS
RWVRIRRA N FOHRBELHRE LB TEIE L (1.9, 10) O THEZIZIERZAICER T
EEZD,

6.

1)

2)

51 A STER
Suyama Y. & Matsuki Y. 2015. MIG-seq: an effective PCR-based method for genome-wide single-—

nucleotide polymorphism genotyping using the next—generation sequencing platform.
Scientific Reports 5. 16963.

Klotz J.H. et al. 2002. Strategies for controlling Argentine ants (Hymenoptera: Formicidae)

with sprays and baits. Journal of Agricultural and Urban Entomology 19(2). 85-94.
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bERLE, e T VST b e 7 VIREMEBED E Y ASNTFHRFEERAEM OW 2 RET 57291
. RNAY =7 V AERHFE LW TETHDLIEE XD (F2.2)

~ L —y7T ., B, RO OOHIRERM N SIE LT > FHxT U OH 7 izx L TRNA-seq%
FEf L, 3OOV ANZAT 7 I U —ICBTHREHSODHBRNAY A VA EZRET D LTI L, ~
V=7 TET AR TOUANABFET H—FH, M TIEZOD A VA LRI ehoTz, 2D
9 5. Anoplolepis gracilipes virus 1& Anoplolepis gracilipes virus 212 2WCIL. 7/ AfEN
52T L. Archives of VirologyablZF& L7z D CTEFNIIMBEFIRETH D, ZD2OD T A NV AITHIE L
L=y TIZAERL (A TORRITT~15%) . HMBIIZEE L TWaWnWZ LR s, B

T, MDOTANADYT ) MENTPEITH TH Y, SHOWMIBERPIBFIND,
SN T UNLIVYRT UL NARBHEINLZI E0D, WBOYCAIZ L FERORED &L, 4FE
BOIYANFUA LA (BEaLEMBY A VA (BQCV) | 1BPEMERREL Y 1 /L2 (CBPV) | EREHED A L
Z (DWV) | By I— e AR (KBY) ) OFFEEZEE DT,
2 o 72 (3-T%FREE)  (F2.2) .

H A 0D ¥ V25 1 45k C frk 4

UL, ZHBOYA L ADRKEYER

F2.2 N7 VERD I AL ABERR

eEF7Y Taxonomy placement BERE, REBFAF

SINV-1 Dicistroviridae 2019465 175 3/ | BITIRE W > T/
Kakugo virus Iflaviridae 2019595 136 FUEFTIRE Y > 7/
Chronic bee paralysis virus unclassified 2017565 13H/ESGIREY > 7/
FhhIT7Y

SINV-2 Polycipiviridae 2019105 95 3/l IFIRE W > T/
Acute bee paralysis virus Dicistroviridae 2019565 17583/ 1/ 8 FHEE W > 7/
YYFAZXTY (i V=6

Pheidole megacephala virus 1 unclassified 7%

Pheidole megacephala virus 2 Iflaviridae "67%

Pheidole megacephala virus 3 Iflaviridae r50%

Pheidole megacephala virus 4 Iflaviridae "100%

Pheidole megacephala virus 5 Polycipiviridae '17%

Pheidole megacephala virus 6 Polycipiviridae 7%

Pheidole megacephala virus 7 Polycipiviridae '33%

Pheidole megacephala virus 8 Picorna-like virus r3’3’%

Pheidole megacephala virus 9 Picorna-like virus 17%

Fo+HxT7YHE/ 2L - F/EE)

Anoplolepis gracilipes virus 1 Dicistroviridae 0% @4$E, T @ BE 18% @ 2L —7*
Anoplolepis gracilipes virus 2 Dicistroviridae 0% @ hiE, 7% @ &F, 5% @ 2L —7 *
Anoplolepis gracilipes virus 3 Polycipiviridae 0% @HE 7% @ &%, 15% @ 2L —+ 7
Anoplolepis gracilipes virus 4 DVcistroviridae 40% @jhiE; 44% @ B, 8% @ v L — T
Anoplolepis gracilipes virus 5 D¥cistroviridae

Anoplolepis gracilipes virus 6 Iflaviridae

Anoplolepis gracilipes virus 7 Iflaviridae

Anoplolepis gracilipes virus 8 Riboviria

TR44839 (Genome not fully characterized yet) DVcistroviridae 31-100% @< L-—3 T **

Deformed wing virus Iflaviridae 3.4% @98, 0% @ AE 0% @ TL— T ***

LUTomGZolifiiBREzTr—23oBIATWS,

g Lee CC, Lin CY, Hsu HW, Yang CCS. 2020. Archives of Virology, 165, 2715-2719

e Hsu HW, Chiu MC, Lee CC, Lee CY, Yang CCS. 2019. Insects, 10, 436

*** LinCY, Lee CC, Nai YS, Hsu HW, Lee CY, Tsuji K, Yang CCS. 2020. Viruses, 12,1309.
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megacephala <+ © 7 FHT AA a7 Y Paratrechina longicornis . {E3fHfE : 7> a7 737
Technomyrmex brunneus (N\VRFEEL DR &V EmmMm0iLd) ) OBHHERERRES- (&
2.3) . BHRELAVEXT VR CHEICE 2572 (p=0.039, X2.6) , £/, TV FAXT VU (5HIM)
X, FHAEHIC L0 AEREGIE RN BIC R 2 57 (p<0. 001, [X2.6a-e) , LT, P, PEFHETIX X
ORI B RGBT o o, AR L BIRTT T L VR A R E T, — L TV
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M TR DEEEHFENRINDER Lo (K2.6i,)) . X FIT A7 (1A X, #R
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Common name F4 SIRICH £¥EH FERET DA EEh
S+ HTACAFY  Paratrechina longicornis @)

TFHXTY Anoplolepis gracilipes @) @) @) @) @)
YXAAXTY Pheidole megacephala @) ®)
7oae579F7)  Technomyrmex brunneus O @) @)

BN T HEEEIHFMEREOR R, 7T X7 U CIERERIC X - TEHREHMERR 2D Z & 230
STre TUFHXT U OREELFHEIC BB L= BRI DWW TIEARHRAE BB TIERMI CTh 523, DWW A
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TF ATV OEEMEIIAERRREO ARE LMONOBEERH LN LR, T I%T Y
DWEE Z XV ATEAS IR ) ikt (B CofAEfiInwIn b LSO ARTH -7 —
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IV. ZEAbstract

Development of technologies for invasive species countermeasures, using ants as a model

Principal Investigator: Mizuki TSUJI
Institution: Senbaru 1,Nishihara, Okinawa 903-0213, JAPAN
Tel: +819-8895-8797/ Fax: +819-8895-8797
E-mail: tsujik@agr.u-ryukyu. ac. jp
Cooperated by: Kyusyu University, National Institute for Environmental Studies, Japan,

Okinawa Institute of Science and Technology Graduate University and Kyoto University

[Abstract]

Key Words: Alien species, Invasion, Ant, Initial Control, Implementation

This project aimed to develop a scientific management system for invasive species using
alien ants as a model. First, as a part of the development of control technology in the
initial stage of biological invasions, workshop packages were created and disseminated to
the general public in Okinawa as a model area. In addition, the DNA library of invasive
alien species that have already established populations in Okinawa Prefecture was created in
preparation for the detection of new invasive ants. Furthermore, we established a cross—
governmental cooperative system for the detection of new invasions, and applied it to the
initial response and control of Argentine ants and Browsing ants that were newly found in
Okinawa Prefecture during this project period. Next, as a technique required in the second
stage of biological invasion, we expanded the target species of simple diagnostics using the
DNA amplification (LAMP) kit, which allows anyone to reliably identify collected alien ants.
We also improved its use in collaboration with a pest control company. Furthermore, we
confirmed the effectiveness of pyrethroid aerosol agents as a method to control entire
containers of alien ants after discovery. Finally, as techniques necessary for control after
establishment, we confirmed the effectiveness of fipronil and pyriproxyfen as agents used to
control established populations of alien ants, and these agents were used in actual fire ant
control conducted by the Ministry of the Environment. We also studied strategies for the
effective use of baiting to eradicate established wild colonies. We demonstrated that in
polydomous colonies, a common characteristic of invasive alien ants, the entire colony is
physiologically integrated through nutrient exchange among member individuals, and each nest
tends to specialize in foraging for better quality food resources nearby (the nest—level
division of labor). A variety of viral infections, including honeybee pathogenic species,
were observed in three exotic ant species collected in Japan: Solenopsis invicta,
Anoplolepis gracilipes and Pheidole megacephala. In S. invicta and A. gracilipes, certain
viral infections were found to cause reduced feeding and a tendency to avoid protein
content. Considering these factors, we confirmed that simultaneously feeding protein and
sugar as separate baits increases the feeding rate of the colony, both in the laboratory and
in the field. This baiting strategy was implemented on a trial for the control of Lepisiota
frauenferdi, which was discovered to have invaded Okinawa during the study period, and has

been almost eradicated
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