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Not like most other Drosophila species, Drosoghila suzukii lays its eggs
into firm ripening fruits. Its ovipositor is elongated and have many bristles lined up on the edge
to pierce the skin of those fruits. This morphological evolution affects not only egg-laying, but
also the spatial configurations of male and female genitalia during copulation resulting in the
reproductive isolation caused by the mechanical mismatch during interspecific mating. The morphology

involved in such form of reproductive isolation between D. suzukii and its closely related species
D. subpulchrella was investigated in detail. The genetic analyses of those morphological trait
revealed that the DNA sequence regions with frequent structural changes were involved in such
morphological evolution. Furthermore, strong candidate genes that may have been responsible for the
genetic changes occurred between the two species were also identified.



(Drosophila suzukii)

D. subpulchrella

(@)) D. suzukii  D. subpulchrella
@
(1) D. suzukii D. subpulchrella
D. suzukii
Oxford Nanopore
D. subpulchrella
@
surstylus
CT surstylus
2
3) pregonite
pregonite
D. subpulchrella
D. suzukii
pregonite
(4) Pool-seq QTL
D.suzukii  D. subpulchrella

DNA

D. subpulchrella

2
[lumina HiSeq
surstylus
pregonite
2 pregonite
50~60
300



pregonite Gras-Di
Pool-seq 3
(16H06279) D. suzukii D. subpulchrella
192 384
Novaseq6000 192
QTL
1) 2) 3) 4) tibia
5) 1) pregonite 2)pregonite 3)pregonite
4) surstylus 5)surstylus cercus 7)cercus
8) 9) 10) tibia 11) 12)
3
(RNA-seq) QTL
D. melanogaster ~ Gal4-UAS
RNAI
®)
D. suzukii D. subpulchrella  pregonite
48 62 RNA-seq
48
RNA RNA-seq
D. melanogaster in situ hybridization
shavenbaby
1
(6) D. suzukii D. subpulchrella
2
yellow
(7) D. suzukii
D.suzukii  D. subpulchrella
D. melanogaster D. suzukii D. biarmipes
D. suzukii
2
(8) Scaptomyza graminum
D. suzukii
S. graminum D. suzukii D.
subpulchrella
Nanopore IHlumina de
novo 8
(€)]
2021 5 Paris Pittsburgh 3
4th Drosophila Genitalia Meeting
4
< >

1 Tanaka, K.M., Takahashi, K., Rice, G.R., Rebeiz, M., Kamimura, Y.,

bioRxiv (doi: https://doi.org/10.1101/2022.01.21.477200)

2 Sato, A., Tanaka, K.M., *Yew, J.Y., *Takahashi, A. (2021) R. Soc. open sci. 8:201601

3 *Kim,B.Y.,( 38
4 McQueen, EW, ( 22

Takahashi, A. 32
Takahashi, A. 17

) (2021) el ife 10: e66405.
) (2022) Fly 16:128-151.

*Takahashi, A. (2022)



8 7 4 8

Sato Airi, Tanaka Kentaro M. , Yew Joanne Y., Takahashi Aya 8

Drosophila suzukii avoidance of microbes in oviposition choice 2021

R. Soc. open sci 201601
DOl

10.1098/rsos.201601

Takahashi Aya 2020

Analysis of the genetic basis of speciation induced by adaptation to new oviposition substrates 2020

Impact 62 64
DOl

10.21820/23987073.2020.6.62

Massey Jonathan H., Akiyama Noriyoshi, Bien Tanja, Dreisewerd Klaus, Wittkopp Patricia J., Yew 10

Joanne Y., Takahashi Aya

Pleiotropic effects of ebony and tan on pigmentation and cuticular hydrocarbon composition in 2019

Drosophila melanogaster

Frontiers in Physiology 518
DOl

10.3389/fphys.2019.00518

Miura Mai, Takahashi Aya 32

Starvation tolerance associated with prolonged sleep bouts upon starvation in a single natural 2019

population of Drosophila melanogaster

Journal of Evolutionary Biology 1117 1123

DOl
10.1111/jeb.13514




69

2019
183 190
DOl
10.18960/seitai .69.3_183
Kim Bernard Y, ( 38 Takahashi Aya 32 ) 10
Highly contiguous assemblies of 101 drosophilid genomes 2021
eLife 66405
DOl
10.7554/eLife.66405
Akiyama Noriyoshi Sato Shoma Tanaka Kentaro M Sakai Takaomi Takahashi Aya 12
The role of the epidermis enhancer element in positive and negative transcriptional regulation 2022
of ebony in Drosophila melanogaster
G3 Genes|Genomes|Genetics Jkac010
DOl
10.1093/g3journal/jkac010
Eden McQueen, ( 22 Takahashi Aya 17 ) 16
A standardized nomenclature and atlas of the female terminalia of <i>Drosophila 2022
melanogaster</i>
Fly 128 151

DOl
10.1080/19336934.2022.2058309




22 3 9

Sato Airi, Tanaka Kentaro M, Yew Joanne Y, Takahashi Aya

Drosophila suzukii avoid commensal acetic acid bacteria in oviposition choice.

62nd Annual Drosophila Research Conference

2021
Yew Joanne Y
22
2020
22
2020
Yew Joanne Y
91

2020




Yew Joanne Y

92

2020

92

2020

Takahashi Aya

Ecologically triggered mechanical isolation between Drosophila suzukii and its sibling species.

The 5th Asia Pacific Drosophila Conference

2020

Sato Airi, Yew Joanne Y, Takahashi Aya

Influence of microbial deposits from other individuals on oviposition site preference in Drosophila suzukii.

The 5th Asia Pacific Drosophila Conference

2020




Fujichika Takako, Takahashi Aya

Reproductive diapause in Drosophila suzukii.

The 5th Asia Pacific Drosophila Conference

2020

Fujichika Takako, Takahashi Aya

Reproductive diapause in Drosophila suzukii.

International Symposium on Evolutionary Genomics and Bioinformatics 2019

2019

Sato Airi, Yew Joanne Y, Takahashi Aya

Influence of signals from other Drosophila individuals on oviposition site preferences of Drosophila suzukii.

21

2019

Fujichika Takako, Takahashi Aya

Ovarian diapause in Drosophila suzukii.

21

2019




CRISPR-Cas9

21
2019

21
2019

91
2019

91

2019




Takahashi Aya

Mechanical incompatibility and reproductive isolation between a pair of fruit-damaging Drosophila species

The 2nd AsiaEvo Conference 2021 (online)

2021

Fujichiika Takako, Asano Tsunaki, Takahashi Aya

Variation in ovarian diapause phenotype within a natural population of Drosophila suzukii

The 2nd AsiaEvo Conference 2021 (online)

2021

Tanaka Kentaro M, Takahashi Kanoko, Kamimura Yoshitaka, Takahashi Aya

Rapid evolution of ovipositor scale

4th Drosophila Genitalia Meeting (online)

2021

Muto Leona, Sakai Kyoka, Kumagai Tatsuyuki, Kamimura Yoshitaka, Tanaka Kentaro M, Takahashi Aya

Genital structures involved in mechanical incompatibility between Drosophila suzukii and D. subpulchrella

4th Drosophila Genitalia Meeting (online)

2021




ebony

93

2021

93

2021

Aya Takahashi HP

https://sites.google.com/view/aya-takahashi
Aya Takahashi HP

https://sites.google.com/view/aya-takahashi

(Kamimura Yoshitaka)

(50366952) (32612)




(Nozawa Masafumi)

(50623534)

(22604)

(Tanaka Kentaro)

(Tamura Koichiro)

(Sato Airi)

(Fujichika Takako)

University of Hawaii at Manoa

University of California,
Berkeley

Stanford University

University of Munster




