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NFHBHILEE ., SR> S X B0 2 X, Kz
RO DB HUR DA A& HE L B0 PEMAEA A TIE, #E
TR BEEOBEAGETIIR BT HE DT, A
BT EDL b W OhDONFHERTIH, fEHhP=
ERDF ANHMBT 2 2 L5 N T 5D (Naito
and Suzuki 1991; Cowan and Stahlhut 2004; van
Wilgenburg et al. 2006; Cournault and Aron 2009). <
NoEDOF A D FOREHMEIZ Db 6 TSR TITREE
GEEEDRV, —J . A ATIIEEEC 22D ST
IR HLEAE D T R T BT R & v, R TiE R
WEERME DG A I R BRI D AEE 2D
(Liebert et al. 2004; de Boer et al. 2007) , #& T I B 8 2
TOWETZREEIE, NFHERD 5B L T - /Y
HOHLEFHREZ R L 722 L EBERBICEboTna &
EZOND, F AR L BT RREO X 7 = X 4
B EBRICED L) o TRBONETH L2 iR
572012, NFHERORTHRSMENZ 7V —T
IZJE L (Misofetal. 2014) . &%/ A 7%3# S 4L (Oeyen
etal. 2020). IR FHERE % T3 % 729 D RNAIL FH5
V&N T 5 (Yoshiyama et al. 2013), FEBRE 7 LD
7177 )NINF Athalia rosae ruficornis Jakovlev % H >,
IO WE S ZIN R R HEE L T3 #5TF %
B L7,

IO FE58MI KA T, WO H LINHEL2 L ENE
NFH# L 724 RNA % b & 12 RNA-Seq # 17\, 88 L
TWAH BT 2RI L, BETOAEHT 19
EBRFERELZIEEZHE L. 20) ENFHER
DIHIFFAEL . BREDSH S 2% o T WEIR T
W, RNALIC X 2 RBIHE L FHF L TRRLHER, 2
DEARFIHEFIEHANOBE G IR SNz b oo, 5
RO RIEN B Z R OTIE v EHEH
L7

Z 2 THENE. BES ST T AW O .
FNLUHOBEEROEE,S & RNA 2t L. &
BoOY TV HNT T A2 ) T b — LB EAT
W RRBEFENTR R & 7 D BT EM T HER L. Z0K
By IR TRAECEBAETHEOATIHEIL TV 25103
HBIETF 2R, 209 ENFHRERRIZLOAHFEL TV
W7 ERTEREEL, £/ NFHRERET I XAAS
oy HoY <~ 7% ay Chrysoperla carnea. 7>
HEMmEayFavHOY ) 70Ty T Ay
Nicrophorus vespilloides |= D AAFAEDFRD &7z 2 #in
FEEETEZ SO ICEETEL IBIEFDI) B,
NTHRBRERWNZ 6 BIZFENTFHEREY V7 0E
VYT AVIHET AT, R TSR DNEST
THWOMICHERAE -2 2By, NFHEHREY Y MY
A TIHET S 1 BB TR S W2 F
FROBHAVHA O NI WTNOBEMLT O I HOKE
BTUHBUIAONLE L OO, B OBETORBE
ERBT 5 L1007 D 1 UTTH D, GHINSDHEE
FlZoWT, =7V V53 5 Z A8 RNA
(dsRNA) #1ERL L CRBSIHUZTEA L CEE T %%
HE BT/ v o787 ry) L. BRAGEBIUHETE
WA BT TR OMR L EO TV 5,

5 RACHE

Cournault L, S Aron (2009) Diploid males, diploid sperm
production, and triploid females in the ant Tapinoma
erraticum. Naturwissenschaften, 96, 1393-1400.

Cowan DP, JK Stahlhut (2004) Functionally reproductive
diploid and haploid males in an inbreeding hymenopteran
with complementary sex determination. Proceedings of
the National Academy of Sciences of the United State of
America, 101, 10374-10379.

* Abstract of paper read at the 59th Annual Meeting of the Arthropodan Embryological Society of Japan, June 30-July 1, 2023, Urabandai, Fukushima,

Japan.



44

de Boer J, PJ Ode, LEM Vet, JB Whitfield, GE Heimpel (2007)

Diploid males sire triploid daughters and sons in the
parasitoid wasp Cotesia vestalis. Heredity, 99, 288-294.

Liebert AE, RN Johnson, GT Switz, PT Starks (2004) Triploid

females and diploid males: Underreported phenomena in
Polistes wasps? Insectes Sociaux, 51, 205-211.

Misof B, S Liu, K Meusemann, RS Peters, A Donath, C Mayer,

PB Frandsen, ] Ware, T Flouri, RG Beutel, O Niehuis, M
Petersen, F Izquierdo-Carrasco, T Wappler, ] Rust, AJ
Aberer, U Aspock, H Asp6ck, D Bartel, A Blanke, S Berger,
A Bohm, TR Buckley, B Calcott, ] Chen, F Friedrich, M
Fukui, M Fujita, C Greve, P Grobe, S Gu, Y Huang, LS
Jermiin, AY Kawahara, L Krogmann, M Kubiak, R Lanfear,
H Letsch, Y Li, Z Li, J Li, H Lu, R Machida, Y Mashimo, P
Kapli, DD McKenna, G Meng, Y Nakagaki, JL Navarrete-
Heredia, M Ott, Y Ou, G Pass, L Podsiadlowski, H Pohl,
BM von Reumont, K Schiitte, K Sekiya, S Shimizu, A
Slipinski, A Stamatakis, W Song, X Su, NU Szucsich, M
Tan, X Tan, M Tang, ] Tang, G Timelthaler, S Tomizuka,
M Trautwein, X Tong, T Uchifune, MG Walzl, BM
Wiegmann, ] Wilbrandt, B Wipfler, TKF Wong, Q Wu,
G Wu, Y Xie, S Yang, Q Yang, DK Yeates, K Yoshizawa, Q
Zhang, R Zhang, W Zhang, Y Zhang, ] Zhao, C Zhou, L
Zhou, T Ziesmann, S Zou, Y Li, X Xu, Y Zhang, H Yang,
] Wang, ] Wang, KM Kjer, X Zhou (2014) Phylogenomics
resolves the timing and pattern of insect evolution.
Science, 346, 763-767.

Naito T, H Suzuki (1991) Sex determination in the sawfly,

Athalia rosae ruficornis (Hymenoptera): Occurrence of
triploid males. Journal of Heredity, 82, 101-104.

Oeyen JP, P Baa-Puyoulet, JB Benoit, LW Beukeboom, E

Bornberg-Bauer, A Buttstedt, F Calevro, EI Cash, H
Chao, H Charles, MJM Chen, C Childers, AG Cridge, P
Dearden, H Dinh, HV Doddapaneni, A Dolan, A Donath,
D Dowling, S Dugan, E Duncan, EN Elpidina, M Friedrich,
E Geuverink, JD Gibson, S Grath, CJP Grimmelikhuijzen,
E Grofle-Wilde, C Gudobba, Y Han, BS Hansson, F Hauser,
DST Hughes, P Ioannidis, E Jacquin-Joly, EC Jennings,
JW Jones, S Klasberg, SL Lee, P Lesny, M Lovegrove, S
Martin, AG Martynov, C Mayer, N Montagné, VC Moris,
M Munoz-Torres, SC Murali, DM Muzny, B Oppert, N
Parisot, T Pauli, RS Peters, M Petersen, C Pick, E Persyn,
L Podsiadlowski, MF Poelchau, P Provataris, ] Qu, MJMF
Reijnders, BM von Reumont, A] Rosendale, FA Simao, |
Skelly, AG Sotiropoulos, AL Stahl, M Sumitani, EM Szuter,
O Tidswell, E Tsitlakidis, L Vedder, RM Waterhouse, JH
Werren, ] Wilbrandt, KC Worley, DS Yamamoto, L van de
Zande, EM Zdobnov, T Ziesmann, RA Gibbs, S Richards,
M Hatakeyama, B Misof, O Niehuis (2020) Sawfly genomes
reveal evolutionary acquisitions that fostered the mega-
radiation of parasitoid and eusocial Hymenoptera.
Genome Biology and Evolution, 12, 1099-1118.

van Wilgenburg E, G Driessen, LW Beukeboom (2006) Single

locus complementary sex determination in Hymenoptera:

An “unintelligent” design? Frontiers in Zoology, 3, 1.

Yoshiyama N, K Tojo, M Hatakeyama (2013) A survey of the

effectiveness of non-cell autonomous RNAi throughout
development in the sawfly, Athalia rosae (Hymenoptera).
Journal of Insect Physiology, 59, 400-407.





