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TFHFRAVavTa NIRRT 2B IF Yy P ARy MER
The recombination hotspot of Drosophila ananassae
g 2 (BHRRFESEAEY)

TF T AT avYa uART T, BETHEE D E RO X 3 2 5. HEE
2z 23 5 K+ % £5 e pi; bri ru (EP)R&H & Om(2C)Arc &kt & @ Fi Tl
Om-~Arc [i] DFEAERR A 2 A (0.4cM)IZ%F LT 40~50 {5 DX N Z H Z L 25
NI LTz, ZOREBZ D&y M ARy MEEIE, 52 Y@ ik 45C, 6
kb NIZd 5. EP ZBAMITIZ, ARy b ARy MEBANIC 1.6kb DR &, £ 12kb D
FABLYINTFAET D 2 ERbnoTz. Z O ABLYNL, HEH X (R R 723850
(ZALE ST BTV DO BRI BFET D Z ENRH SN -T2, Z O AR
DREEIZ OV TH]HEL TV 5.

In F; males from crosses between the e pi; bri ru (EP) strain, which carries Enhancer for
male recombination, and the Om(2C) Arc strains, we demonstrated remarkably increased
recombination in the Om(2C)~Arc section. This rate of enhancement is 40~50 times as
higher than that at the standard map units (0.4cM). We found that the hotspot of
recombination between Om(2C) and Arc is located within about 6 kb on the 45C band of
the proximal region of 2R. An adjacent 1.6 kb deleted region and an approximately 12kb
insertion sequence was found in the hotspot region of the EP strain. The insertion
sequence found in the EP strain was also present in other strains which carry Enhancer of
male recombination.

X¥AuvavlaynRzeFFovavda iRV RE%BREOERLRS
Genetics of postmating isolation between Drosophila melanogaster and
Drosophila simulans

EERT —  (BLER SRR A BR BT 2 FE R

XArTaylaunmdFUiayYa v IRERIREER L OREL %
R X > GRS 5TV 5. T4, HEREBIECARED RN E R 723
WL ONGF LV TRESNTVND. £ 2 CAROMTIE, HEORLNLEET
FFEIZ\W2 D £ TO 100 FROMER 2T 5. 72, v avya vz oOgK
FET ) ARFEC K> THRBIZ AR o T2 el 7 ) AFSED T 7' e —F 03, ZZBLZ FREED
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D. melanogaster and D. simulans exhibit both premating and postmating reproductive
isolation. Several genes for hybrid inviability and sterility have recently been characterized
at the molecular level. Here | summarize the 100-year history of the research, from the
phenomenon’s discovery to the isolation of the causative genes. Furthermore, | discuss the
potential contribution of comparative genomics, made possible by the 12 Drosophila
species genome project, to the study of postmating isolation.

BEFEGHDRIZY a vy a g0l
Evolution of temperature adaptation in Drosophila
BIRIEAT (KRBTSR F R PE B 50 R}

BUIZIIZ < ORBPER L TWA. L LHlEV, BRiRT, miIRT~Lt B2
LTV EREHITHD LTS ZHERETEA ). SEIERERNEZZON
L0, TO—2L LTREORMLINETONDS. BEOBLIZFRVBZ S LL
HELSOTHLORETNEFICEN TE, EWIHIBXHFTHD. IRFOELIEL
TIFADRRETOND. AFELS, T D RICHELROND. B avYay
N FTEOBBETEDO LI ITRFICER L, EOX I L TAERIVEZ LD
Lo T=DEA S D KEH TIEY 2 VY a U ORERSOHEL & Z D A
T =R BZONWTHENT 5.

The decrease of species diversity with increasing latitude is one of the most prominent
patterns in global ecosystems. One of the hypotheses that could explain the pattern is based
on the environmental severity with increasing latitude, i.e., cold. From evolutionary
viewpoints, it is clear that a number of tropical and subtropical organisms have evolved
cold tolerance and adapted to temperate or arctic environments. However, it is still
questionable how they have done so. Here | introduce physiological mechanisms
underlying cold tolerance and evolution of temperature adaptation in Drosophila.

B FRECHESTT 5MBEAERE & & AR OIEEL
Coevolution of cis-regulatory element with cellular environment controlling
gene expression

EEEAT - EiEse (ENDER PR BT 7E5R)

MR DN, BB, EaITHMANEEIC L > TRESELFEND. MIENEREEX
BT RBEORERN2FS EOREICORELHEZXD. 29 LA O
NEREEIZEL |, 2L D Lo TWDDIEA 9 2 a3 B OFEE(LICFE
H UAMIENEREE & BT & OO A HE 2 BREE Lz, W 2L 2210 UL
—EEPTO 2 DT U — /L O EIME T BT R I 6T —E L R 51T

6



Thsd. EFRITBEHERICL > THBICES T 28 FR A o7, ThE
TEZLNTND LY bl MNEREE & v 2 OFRBIFATsEEITER L TWnWD Z
EERLTWND.

Cellular environment controls gene expression and plays an important role in cell
survival, migration, and fate decisions in development. Environment is also an important
factor determining the cellular level of stochastic noise. Does the importance and therefore
constraints force the cellular environment to remain evolutionarily static? We present our
recent finding in Drosophila that genetic backgrounds altered the relative expression levels
of two alleles from different species, which diverged about 1 million years ago. In other
words, the con- and hetero-specific backgrounds can be discriminated by a gene. The result
implies that cellular environment controlling gene expression is changing, the
cis-regulatory elements of genes cope with the changes (or vice versa), and such
coevolution occurs on a short time scale.

Other species DAFFRIZIBIT 5 12T 7 ADOF A
Usefulness of the genomes of 12 Drosophila species for studying other species
HANE RS (B R F R R B T op it Ze R A fn B B0

RFEOARY 7 AT —21%, v avya URTOhiRy ) AMETICE 5 TK
ERAVy M THLEWFINS. LL, 12FPNHD D ZMFINLEILY = ?
VaUNRTEDOHR TR TCWATZD, va vya R BefkizBir 58 Ak

WTIHEN TR, Fxid, 12757 AESIOFLNNET ¥ 2 a v / =
UNTREOM, BIW12 7 ARANCEEND 7 nv a U Ya UNRTIIBITS
PEARTF REEF, F1R2FENTINLbERRT I a vy a v |ZiiT
BRI RS 772 E DR EIT-> TWDH. ZRENDOIGICBNT, 1275 7 A
AT — 2T ED L ITIERA S ND D, OOV THRET 5.

The 12 Drosophila genomes are expected to offer advantages to comparative genomic
studies among Drosophila species. However, since the 12 species are belonging to a
relatively narrow range of lineages in the genus Drosophila, the usefulness of the data may
not be generalized to the species not belonging to these lineages. We are studying the
molecular evolution of antimicrobial peptide genes for species belonging to the
melanogaster species group, which are closely related to major members of the 12 species,
and D. virilis, which is a member of the 12 species. In contrast, we are also studying genes
responsible for a cold tolerance in D. albomicans, which is belonging to the D. immigrans
species group and is distantly related to any of the 12 species. These studies have given us
an opportunity to evaluate the usefulness and applicability of the 12 genome data in studies
using other Drosophila species. | would like to discuss about how useful the 12 genome
data is and for what purposes it is so in each case of the research projects.
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Drosophilidae as a model group of organisms for evolutionary studies

vavuPa YN FREFEORER
Progress and prospects of the molecular phylogeny of Drosophilidae
hnig i (EmE K K7 pe B A 2E R )

-

vauYa UNRZRORFEEBRICOWTIEE S NLER S, 2NE TN
O RBFFE N H LTS, T, Throckmorton (& 1975 4EICNERTERER?
HELR) A 72 B2 DN a UV a U RO RFICET LA RE L, %<
DRI IELS ZIF AN TEZ. LnL, £D%, Grimaldi (1990) 13%% < @
HMETEHE 2 I\ Tyl 2 B9 fEAT 24T\ N, Throckmorton OFi & K & < ¥7e 2 (G0 % $2
"EL7z. TNLOKR, v a vy a U RORMRERE, o R )N S R
ALE D LT AN, TRETHEEZIRINTVD., BUKREWZ L1, 7Rk
FEAT I D < ot OAFZERE R 1T, % OAEB S 7z Grimaldi DGR LD &, oL
A a9 72 Throckmorton DGR Z XFF HMEMICHD. LLenH, NUAJE
VavYa U EELW OO EERGFAREO RHEBERIZ OV T, o F Rt
fENT 25, WAV & b 2 5 E O RMERFIZITH L TND. KFERT
X, va vy aunTilBIT L INETCONTFRMFMEO/ERE L E2—T 2 &
EBIT, YarvTa UnRTRMFOABKDOBREICONTikm T 5.

The phylogeny of Drosophilidae has been of great interest, and several classical studies
have been made. Among them, one of the most famous studies was Throckmorton (1975),
in which he proposed a phylogenetic framework for Drosophilidae based on the
comparisons of internal morphology and biogeography. On the other hand, based on a
cladistic analysis of external morphology, Grimaldi (1990) put forward another hypothesis
that was substantially different from Throckmorton (1975). Since then, many molecular
approaches have been made in order to solve this problem. It is noteworthy that many
phylogenetic studies using molecular data on the whole are in agreement with
Throckmorton's classical hypothesis rather than Grimaldi's one. Furthermore, these studies
also give some additional findings that are different from both Throckmorton and Grimaldi.
Here, | review these results and also discuss the prospects on the phylogeny of
Drosophilidae.



vayYa UNTIZBITARENRTF Foog ik
Molecular evolution of antimicrobial peptides in Drosophila
WEBIT (B R A KRB B T 2E )

PIEATF FIZR RO FER AR O —2>THY, FMura v g U
TAZERBW T BNTHR LTl < EE 2P~~~ F K& LT Drosomycin &
Metchnikowin @ 2 FEEER I HILTWS. LvL, Yavlau T 12FEOes )/
LFERT AN, Metchnikowin 1815113 12 FE4 CIZAFE L TV 5 A3, Drosomycin & {s
FlEXA e a v Ya UNZFEEOR TORRLS0> 5. Z O Drosomycin i&
BFRyavya URTOELBETED L IICAEL, EO X ) RBiEOE VLD
DT ONTIEWETZH S L1372 > Ty, F7=, Drosomycin i&15 1% £ 7=
ROVEOHRIZIIFA v a yya v A" L) (0 BRI ERIEEZFF O b Db %
<, ¥AMAvTavya UNDZIEEFELRWIB OFLE 7T RRFEL, T b
NHESOERPPEIZBE G L TW A AREER B 2 b,

T ZTAMIEIE, HllxF A vy a vy g AR EEIZE T D Drosomycin s
F Doy AL A B S M A 72912 D. suzukii, D. takahashii, D. eugracilis, D.
ficusphila ® 4 f&(Z >\ T, Drosomycin i&1z 1-#£ D P4 -> D igfs 1~ (Dro2, Dro3, Dro4,
Dro5) Z&ies /) LAGOHEIERSN ZIE L, 27/ AESIBRESHTVWD 4
fli & LRI 21T o 72, IS, FAMriauya "y e
2R L CHRWVEHIMEZ RS 7 n s a v g URTIZ oW, MEHOHE AT T K&
FonE I MHARDEDIT, TA 77y T 4 AT A B2 O THIE A
7T REL T OMBOIRREIToT2. K IF—TIZZI b 2 DOMENBHE L
ToRERIZ DN THE L7z 0.

RV EZR W a v ¥ a UNTORE - HRFRIHSR
~XHavTaynzgeMete LT~
Phylogeny and taxonomy of the genus Phorticella (Drosophilidae)
based on morphological characters

UTAHEIL  (JUIN R RSB bl pt 22 SO b 7T

XAy a vy a v g Phorticella 1%, B - W7 o7 240, EiET
bHX A vavvaunaliglotX o Travyaunziig
Xenophorticella @ 2 #fiJ& 11 FEAFGLHEH S TWD. T E TRBO R DFEICET
HIFZEIRIZ & A EfTONTWRW., v a 7Y a UARZRHIEIT 2 KB ORI E
R LTI, 18k, RBEIL, B850 G MERI T TR B ARG R & W\ O TERERY
Koo N7 T v a vy a /8T g Zaprionus &, F72, HEAZRIEROFHEN D,
~ A3 a vy a /3T g Scaptodrosophila & OFEBRMENRIBE SN TE72n, K L
N DR EDFRMEARIZOWNT, ATHHRIIITONA TV, £, ZRETO
BAREIZ L > T, Rlg &L EON D RECEEDIFET L2 EBHLNE RS TND
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A%, ZALD OGFTFHINIZE B ITOIL TR u.

HEEIL, ZNETIS, BEEEHWEZX Y a vy a RGOS %
TV, XU T avla Rz @BRERrmiETodhsd L, 1EROSEOEERNIC
MO NRHDHZEEP DN L, ABH CIIERERE % AW e ol s 5 <
LUWWAHIR R &, RECEBICOWTOSEFNE RICHOWTHRET S,

The Drosophila melanogaster species subgroup 12331} % ZZ B a3tk
Evolution of genitalia in the Drosophila melanogaster species subgroup
AR (BEFRER SR F)

FA R aUTa U AT LETNITERZR 8 ENbRLFAuaydg T
FEALAE (The Drosophila melanogaster species subgroup) |XEE2EF /L EMTH Y,
ZDOFEIZOWNT R EDOERENH D . D% OR B & FERIZ, 4 X
RIBARTEREN 3 HE - RIEDHE L 70> TV DD, £ OMEERICEIT 213 HiEi
TW5. SFEIOIHEKTIE, MELRHREELS ZOBRRICOWT, EICLLFO 2 Al
SOWTHIEE TOMEMRZHENT 5. 1) FEFEHEETIE, 42 AZ (phallic
organ) DL, i - R OBILBIZLITEY, A ZADORRBIRERE S
LCHEL TS, A RADOZEAITZER - B A E NREICFEITETTED,
INETRBIINTEZHDTHS. 2)D. melanogaster, D. simulans, D. sechellia,
D. mauritiana 4 A A B E5121%, posterior process & 9 KA DR H 0, FERFR
BICTEMN B2 5. TBEEAEDBIGHI IO T LA NE LI TV AR, HREIEAR
HCTh o7, SEIOFEETIE, FZEENS A ADOFEIVE RIEMOHIBICHAN G, A
A D RIEBALICARRE U7 ERe#EA LN E U T D 2 & 2 oRd. MEER O ARBE L 7= Tz Rt
LD FITH HIBIREIZHONWT S, #EiRT D TFETHD.

TFF Ry a uYa vz complex [IZBIF ARG EER D
Evolutionary history of the Drosophila ananassae species complex
ESRT (BARRFESE)

7 FF A a Y a v 3 (Drosophila ananassae) i, INLHEFRAIZ AR D 8 FHD
“cosmopolitan species” @ 1 fETdH 505, By, BEVEHUISOAIZAERT 52 &0
HONTWD. HEINTIEEDEF TN ZMTH D Z &b RKERAEOFHE T
b5, BrIZZFAETIX, HEKX, £4—2 M7 U7X, #HdX, #HEdEXicbr
% 76 #£[H @ D. ananassae DN ZHIZHOWCHRA L7z, 3 FEAO paracentric
inversion T “cosmopolitan inversion” & L THEI 51TV % In(2L)A, In(3L)A, In(3R)A)
1%, SEETRXTOEMATEEITHY, THLIE heterozygosity 2EIZ ST
5. ZHHORERND, b FOTES), &0 DI RFEOEMOILRRLEIEIZ - T,
APV RMIC ORI EZ LR Lz e b, 5612, D.ananassae

10



ETR BT H CRIPTICAER L TV A% OUV T, D. ananassae D YL AKX
ZItlZ, WALOELS, mWA@méwi@u%,Y Yok I hary RUToNT
0 XA, BEOEL O SRENT, SNSRE, AEFERIRREE(ore-mating & T
post-mating) DFEAT 21T > 7=, FOFER, D. ananassae & ACHL FIREC, MERRME AT
DHLHFLWVEEZIHR LT, I LWHEZ SO -k fED 7 /L —7 % ananassae
species cluster (D. ananassae, D. pallidosa, D. parapallidosaa papuensis-like,
pallidosa-like, pallidosa-like-WAU) & L7-. Z OF5RIT, BB 0{LE BIETFBA
IZ & = T, ananassae complex N TR LG S e T il & 7o AIREME Z 7RI L TV 5.

Drosophila ananassae is one of the eight Drosophila species which have been recorded
as occurring in all six zoogeographic regions. This species is pantropical but absent in
some cold areas. It has a high level of inversion polymorphisms in natural populations. We
investigated these inversion polymorphisms of D. ananassae in 76 populations from five
zoogeographic regions. Three “cosmopolitan” inversions, In(2L)A, In(3L)A, and In(3RA),
were found in almost all the species range. The rapidly expanding distribution of D.
ananassae in all zoogeographic regions is due to migration with the cultivated pineapple,
Ananas, and the fruit trades. We examined evolutionary relationships in the ananassae
complex using shared inversions, locations of rDNA, patterns of reproductive isolation,
and multi-locus molecular data. These experimental results revealed a new taxa which can
cross with D. ananassae, and the hybrid females are fertile. D. ananassae and its closely
related species in the ananassae complex represent a recent evolutionary radiation and
substantial gene flow. We discuss the possible evolutionary histories of speciation of the
species.

vavuPa UNTHEORIE L SR | HIT, FRO=RTEREE & OB
Structure and diversity of drosophilid communities in special relation to
the three-dimensional structure of forest
FHIEZE" « FUAEA « BE— (AbifEE KRR R 58T

BT g 7Y a U OKRESIIHRMRER L T D RO E ARy
= ? T a UNIZRNDLINERANRD ZENBIRDTIED, TDOH%REDO X D ITER L
RN T 5. BMMEY a v U a ooy, */ﬁf“i)%%ﬂii“(b < OMDJEIZT H
th@%ﬁ%%*ﬁﬁk LTV, {iHERTIE, ZOTHDITRIIETEWETR D3I
KL, ¥/ a8, BARROTIIARRIC, BHEE ORI C@Eﬁ“%ﬂtﬁﬁ R
TRIEE T OB B ALRREE O FRMRIRFUEWHRHENRE T, v a v a v
LDOLERMZ, RO —IRTBEZ B E L CHIRT 5 &, REERE (] 2 1R FEED)
EFEIC > TR T DB E AR Z R L, ZOMEARIT, FICHNIEES
[ DR—F ZEREE, DOF O MR ORGEEZIT TD T a 7Y g UL DD
E (THDITRE) ICXDZ EnbhoT-.
Most of wild drosophilid species are living in forests. | will present what we have

11



achieved in studies on the vertical distribution of drosophilid flies within forests, starting
from a simple interest which species are living in the canopy layer of forest. In temperate
forests, the drosophilid community is divided into two subcommunities, the understorey
(herbaceous and shrub layers) and the canopy (subarboreal and canopy layers) ones. In
general, the former consists of herbage and fungus feeders, while the latter of tree sap
feeders. A transect study from tropical rain forests to subarctic forests near the northern
limit of timber line along the Asian Green Belt, the continuous forest vegetation stretching
from Southeast Asia to East Siberia, has shown a clear latitudinal gradient, increasing
southward, of the overall local (gamma) diversity in drosophilid communities. And, this
gradient is attributed mainly to the southward increasing vertical beta diversity, i.e.,
differences in community composition between forest strata from the floor to the canopy.

INERFEBICBITLBAEL L a vV a YN HOEE
A new colonizing species and temporal change of drosophilid fauna in the Ogasawara
Islands
AR - INERRER - FZHIER (B RXKFRFFE LR - #5E)

A RlFk 2 1%, 2009 4E 7 A, 12 A K 2010 4F 4 AI/NVEFERER O & BRI
WTYauPa URNTZMHOREZITY, BEITON TE L RS 52 LI
FoT, MNEFGER DY a v Y a UNTHOFHEL EEBZH LT L, B
SNfcvayvaunaxid, KSETI3HE, BET2HETHY, WMEEHOET 22
MThote., £ BLEATN 9, RAFEN I3 TH-7-DT, FEAHEOEIS
13 40.9% & 72~ 7. A EIOFHA TlE, Drosophila hypocausta @/NEJFGEE B ~D1R A
DGR S AL, 7 H OFEEIZ DU T D. pectinifera & 3512 D. hypocausta 13425 & K15
THELEETH o2, 12 ARV 4 HOBRETIE, RKEO—EHOMIE T D. hypocausta
MNSE ST, INERGES 2R TR S & D.simulans & D. pectinifera 723 /5
THY, FHTHRD D. hypocausta 13I8 LTz, SREIOFEAE TIE, @EICE 5
ToHh o7 D. immigrans 23R S 413, D. melanogaster iX ANZEAFUTCH # 5FECIE
ol SHICAEOMRETIE, MIRORE I E AT O Hirtodrosophila
apicohispida & %9 40 4F.58 U [ZHiERE S 4u7= I, Hirtodrosophila <> Promycodrosophila
OFHEDOHE L ERE ST,

We made trap and net collections of drosophilid flies in July and December 2009 and
April 2010 in the Ogasawara Islands (Chichijima and Hahajima). In the present study, a
total of 22 species were collected and proportion of endemic species was 41%. Comparing
with the previous data of collections, we found colonization and dominance of a tropical
species, Drosophila hypocausta, and showed seasonal and temporal changes of drosophilid
fauna in the Islands. D. pectinifera and D. hypocausta were predominant in July in
Chichijima and Hahajima. On the other hand, D. simulans and D. pectinifera were
predominant in December and April in Hahajima. In Chichijima D. simulans was
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predominant in December and April, but D. hypocausta was not dominant species in April.
In spite of three seasonal collections, D. immigrans was not found, and D. melanogaster
was not dominant species even in human habitation. In addition, Hirtodrosophila
apicohispida was rediscovered from Hahajima for the first time since its original record in
1973, and males of previously undescribed species of Promycodrosophila and
Hirtodorosophila were found in the present study.

X/ agavyPa Uy THEEZOFEMEECF2U L OBEK
The relationship between mycophagous drosophilid flies and their parasitic nematodes

EmE (R - BAEEDINH O W IERAS B SR 2T J80T)

BT a2V K FAENK ) afy a Y a U ASTHOEREERS LSO
’%@%ﬁszé ERET AV AR E —m RO HIR TIRES N TE 2.
T, B Fa VIl L DHEOEN Y a UV g U RT RN R O TR E <R
RHTEDPHLMNISNTETND. AIEICEN T, B Fa2UDFENEAR
DX ) agyavya UNTHOBAEHICE X 5 EBLZHLNCTHIEEHD
& L7z, 22T, dbEE RS/ INEFZEARIZ 350 T 2000 4572 & 2003 40 4 4E[#H,
6 HNH 10 HET, hFEolma—RAEIZRELEF o by ayya yRzd
BREZZIEFEHIT- . RELZvavYa o, fiFLCerFavick?d
FEOAEL, FEINTWVAEEKE SN TORWEIEROBINR O 2 E2 T~ T, %
DOFER, FERIE, vavva Nl TERDLD L, £io, FEROEHE
@@,k%<,8@$ﬁ£wf%6 7THTELZRY, 9, 10 HITELS 2pZ &
Pnole., £z, B FavilFEINTESGA, LT AV hd—a v Of| L i
R0, EDOTayYa UNRTREIZBWTH R LORRDBREN R oTz.
Fo, ¥/ a8 avYa N HEEOT TREIRE O FE B O &\ H. sexvittata
<° H. trilineata £ ¥ & fH*HEE DKL D. unispina <° D. orientacea TAER N EH N T
EDRDNhoT. T, HABEOmWY g v Y a UNRTRBIIEFERNEL LD
& D i E DR (Gillis & Hardy 1997) & B 72 HFE R & 7p o 7=

FuAfEyayva vy b EREHORERILE
Pollination mutualism between Colocasiomyia flies (Diptera: Drosophilidae) and
Araceae plants

B () 27 (RIRRZER TR i S B A FER)

vavuYaunRzHiRoa ATy a vy a UNRTBITHERICOMAT DT
O@ﬂ%%@ EZLVR P UR - M ERIOIEDNOREINS. KEITNL
DINOFEREZ T DAL, FREHEONTIIFFED SR EHIET 5. b, A&
DNTREE O B ZFIHA LN OMIGHHR L Tl L 2R LTND. 72

13



2T cristata FEFEO N (TH kA EREWY & BB G L AERR AR A TE Y,
NTXE EHEM OES Z 25— T, LT - REFTRE-FEI-HETH.
RO R TN LAY T DEIRARE 2 A L T2 R, I O T -0 ARk
ERETDHZ LR, —EDIFE AL EE U TEDOAELFEE ML L TN D
— G, WEMD T EELZ NATIKGF L T e b, Thb sy Ak
%, o L BBETH - & GMARILERN R EHILERTHDL LB b, 2
DIEINNS, 8 BRI AT EHRIZ ED X D ITHEE AR L TV D 2 OW TR
5.

The genus Colocasiomyia in the subfamily Drosophilinae consists of about 70 species
distributed in the Oriental Region, and flies in this genus are found from flowers of
families Magnoliaceae, Arecaceae, and Araceae. The genus is divided into several species
groups, and flies in each species group visit flowers of certain host-plant taxa, suggesting
the adaptive radiation of Colocasiomyia flies on certain plant taxa. Flies of the cristata
species exhibit intimate pollination mutualisms between Araceae plants, where flies
pollinates host plants while they mate, oviposit, and develop on the host inflorescences. We
investigated and compared reproductive ecology of both the flies and plants in several
pollination systems. These relationships were regarded as ones of the most mutualistic and
the most intimate obligate pollination mutualisms in that the plant does not sacrifice the
seeds in return for pollination and that the pollinators spent most of their lifetime in the
inflorescences of the single host plant species. We also illustrate how the host plants
provide floral nectar for adult Colocasiomyia flies.

BAEY a2 vV a UNTOFEE
Methods for culturing wild species of Drosophila
P IehE (ALTEE 2B K FALIERAR)

W, v a v Ya UNTOREIIENEZ EARE Lz v 2 28RN T
TN D R, ZOHETIEIEZ OFEY 3 7Y a U RZOREHERHIMD TH L.
BB DO BN EDRN L (=FNESZ /L TWARYY), SFZEMBR
HENTWVWAZ EMREREREEbND. AV a v a R OHEFITITARERE
WMARGEL 72D, Al SR SRRV AR R T D RE & RHE - MR A rE T
& D WRE IR ATEZEMEZ LB L T HREOEBFIC OV THET .

ELARAMED Lordiphosa J&, Scaptomyza J&, Styloptera J&(ZJ8 45 10 i FE D& %
ERZMEHO=U V7, HIROF o F o AR T L Y U E AN T2, 2
NOOELGA T CTHE L TEIZOIDNEZIEI I —TCHEL, MIEET 5. MEKIZ
MR MMOBR RO B DREL W) oD RMNGH L. = U Y TEEZTERO -
ICRECTHRBEEENICANS. 2O, FiEr) v Io/NFEANS. U IicE
FNDLAMIRIC K DI BEOFRAENS & B ~DOREHEE WS ZOOBEHENH
L. B CHIE L CEX A Z o X I LTER L 28 mNICE L, 18 CIEiES
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WCHERF L7z, ARCRMEITZEICEEIR L, SIHRITENSMIEN TRE L, TEERR T
i L, ooy THrARC RS HEL L7z,

—f&\Z the Drosophila virilis section(Z @ > g 7 ¥ a U X K)IHE « SR &M T
by, MEEHTEET TE 5. L LRIV TAEE L TW DO F I XN # 4
k6D T U=, iRk robusta i okadai BEAEDOFEIZ OV T, K& e A2 (500ml
RNURM) EEBERELZ 525 E@FEEMTRREENIEE e 7.

IO DR ENTZRIIBNIINZ, Eox ORI 2 HE LERZR L, 5% O
Ha yYa UNTOFRBEEINORIIZAENL T2

NV YT avYa YUNRTIZRIT 5 BIE T 2 RFEOREL
Establishment of transgenic lines in Chymomyza costata
R AR CEE KPRIRRAIESERT ; BUE, AbifEdE sl )

N gy a uNTO—FE, Chymomyza costata AL -ERD MR & ZEHFIZ
IR AL, avyaunZfROFTRELL, IR TRIRLEIAT 5. shifk
IROFFLENNIFE A DA T, ARETIIERA R RN 1 48FH 3 00 hEICH 5. B
RARFEDOLIIHOLEND DA D D2 [E BRSO RIS ) B BEEH 3B
STWND] LWV HELSMLLOEGBNH Y, ZOFEA%Z B L T{T- 7= C. costata (Z
B2 BE 2 EBROMEZFINT 5. ¥—7 » M L7851 timeless T,
piggyBac L FEIZILD R T U AR Y UHKOBIE T AN X —% I LT,
timeless DIRAIFEB R/ v 7 T U FR#FAMNL LTz, LrL, timeless 2368 X
JMZBED S TWBENE I MDITHOWTIE, FREBEERAER LSS TV,

A FA v avya U \TOEBITE)
Courtship of Drosophila quadrilineata
FRIHEE Ol LM ER Ty a v Y a U EEERE v & —)

vayya uRTORMBITENE, 1915 FFICAX—T Ur L ERFA R a vy
3 URT|ZOWTHRE L CLIkR (Sturtevant 1915, J. Anim. Behav. 5: 351-366), 2 <
OFECTREH SN T 72, 1921 Fl2i1%, A ¥ —7 7 7 > ;i Drosophila J& 19 & & iT
fxJ& (Scaptomyza, Chymomyza) 4 FEDEMEITENZFod L, SMEAEFHZRORESHIIC
~ Uy NTDENED, BETAZIREE S50, MR RIZH T > THREHLT D0
HEHLT, T8N Z—2% 6 2IC4 8 L7 ("The North American species of
Drosophila”). A B— &%, ZEOMOEUBITEIZHN, B oFEMICK T 2178
DM L EW AR 5 M L7z (Spieth 1952, Bull. Amer. Mus. Nat. Hist. 99: 399-474
7).

{TEY Y — L OFEFFRMEDIE), EO XD REREBTRMEDN T DN, 2D
BRI ED X S RN D D DD, MHEIIMHF L RA TN LD EFONTE
72, BElC, RE—T 77 ME 1915 EICRTE RN EE L HEE L, KRICHT
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S THETHICZ T H TRV EBZ TS, 2O TREOAEYIBR L 7= EBR 417
STV, ZRICHIFRAEN D 2\ EBITHIT L7z (01 ARBIEZTTH LAE
Th2). BREBOF L L TOEEMIL, 1962 FD 2 g — LA I K HRERKDERE
ZiplolE7e 5720 (Shorey 1962, Science 31: 677-678). K MRSMED A2 2354 D
FIWHC BB EE AR L TWD 2 EiE, ATIHEFERO L OIZ20, ML~ Lo
WMRDEALTHD.

A R S 7 VS A S TN D, LTI, WA RS S &2 WEDO O &
DTHDLLATA T avya y T ORMBITEIZ 7% (Tomaru et al. 1996, J.
Ethol. 24: 133-139) . AFETIE, FDa=—7 R{TEI % —> (JEEEZIC T 517
B) & HE O AN, IS B EE L EE L TG, FREEOE D%
G:igk/’%%_ %ﬂé%&ﬁliﬁﬁﬁ(&)é Z & 75)%’ ﬁkﬁ@ﬁﬁﬁ %@Jﬁﬁbfﬁiﬁﬁ%ﬁfof:
DT, ZORRICOWTHRT D

Unusual courtship behavior and courtship song in the Drosophila lini clade
Shuoyang Wen*, Yifeng Li, Hirokazu Yamada, Masahito T. Kimura, Yuzuru Oguma,
Kyoichi Sawamura, Masanori J. Toda and Michael G. Ritchie (*Department of Entomology,
South China Agricultural University)

A Specific Mate Recognition System (SMRS) comprises a complex of sexual signals,
which are sent and received each other between males and females in the courtship
behavior. Signals of audition, olfaction, taste and vision play very important roles in
successful mating of Drosophila. Courtship song is the main acoustic signal in Drosophila
SMRS. Males of most Drosophila species court their mates by singing species-specific
pulse courtship songs before mounting, i.e., showing the so-called precopulatory courtship
behavior. We have found unusual courtship behavior and courtship songs in D. lini and its
two sibling species. Drosophila lini, D. ohnishii and D. ogumai are sibling species in the D.
kikkawai species complex of the D. montium species subgroup. We have found that their
males never sing before mounting, but after mounting and during copulation, thus showing
the copulatory courtship behavior. Female repelling behavior is observed only between D.
ohnishii and D. lini or D. ogumai, but not between D. lini and D. ogumai. Acoustic
analyses of their courtship songs have shown that the pulse song is irregular, but that the
frequency of sine song is species-specific in accordance with the modes of premating
isolation between the three species, being significantly lower in D. ohnishii (meantSD =
192.95+5.85 Hz) but higher in D. lini (253.37+£10.05 Hz) and D. ogumai (246.7+14.69 Hz).
Experiments with artificial sine-wave sounds have revealed that the mounting duration is
longer in D. lini and D. ogumai when the females hear a sound of higher frequency similar
to those of their sing songs, while the females of D. ohnishii prefer a sound of lower
frequency near that of its sing song.
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Effect of environmental stress on fluctuating asymmetry in Drosophila ananassae
Vishalakshi Chavali (503 K5 KB A BR Ba Bk F 958

Variation in the subtle differences between the right and left sides of bilateral characters
or fluctuating asymmetry (FA) has been considered as an indicator of an organism’s ability
to cope with genetic and environmental stresses during development. However, due to
inconsistency in the results of empirical studies, the relationship between FA and stress has
been the subject of intense debate. In the present study, the effect of different
environmental stresses (nutritional and thermal) on the levels of fluctuating asymmetry of
different morphological traits (sternopleural bristle number, wing length, wing-to-thorax ratio,
sex comb-tooth number and ovariole number) in Drosophila ananassae has been investigated.
Trait means of different morphological traits differed significantly between stressful and
non stressful conditions. However, the levels of fluctuating asymmetry are similar in the
flies reared on the poor media and standard media whereas under thermal stress, the level
of FA of measured traits differed significantly among the different temperature regimes.
These results suggest that the effect of stress on FA is trait and sex specific in
D.ananassae.

BEILEAER Y 7 EinF (Nuple0) 2L DY a vya uNRTOMERERE
BILUORE
Hybrid inviability and sterility in Drosophila caused by a nuclear pore complex
protein gene (Nup160)
A —BE ™1 « PREPHEORER 2 « 2 YGER 3 - RIE =4 3 - BG83 - mifsC 45 -
e BT 4567 « JEAT R 1

(B R R A M BR BRSO TERE ; 2 SR AW A 3 BUTBLR RSP Al
TS 4 ENLE R AT ZE TR HIB AR FEER T | 5 i G WF SR R e KA B a7
B 5 S EWTFERFEE R PGB PR § 7 R R R TG 7 R A7)

AFTERINEEED 5 B, MR BOECHERE AN T I BB AT A N RIK T &R - &b,
XA avTaynRTDg ) A —EA T a Y a v A"TOMERLGE I
LTVEBRLE-BEE (Ao bhalLbyiaribng) il, BERME0REL LT
BHESLAENE DR HDH. BROFERERLIBELRTOOESE LT,
Nup160(nuclear pore protein 160)23#5 S#1TW % (Tang & Presgraves, 2009) 73,
A hualbyva Rz ltio 2 L2k oT, bivboiuid Nuple0 73 A ARG
HEG L TWAZ EER L. 2D OEIER A AREEIE Nuple0 OB HiAHL I X
o TR 41, Nupl60 2RKEEFThH D Z LRI

Nup160 ffi AZEF & LT Nupl60=T3"2, 1(2)SH2055, RfC38°07™ 2345 Tu 4.
RfC38°0 345 5 v g T Nuple0 (B LT, BFEH A ARG &AM
L7avy, F72, 1(2)SH2055 1IBBSEAMMET, AAREOHLEZHMT S, LT,
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Nup160="*" |3 EFE & A ARIEOM S 2+ 5. £ 2T, Nuple0™" |ZHkd %
T BRRW %, NIV ARE—RICL D PRTOUBRICE > TIERILZ. Zh
SOHHEBROHMMEEZFET D2 LT, BIEE A ARMEORRE & 72 % Nupl60 &
BFHNOBEMEZRESTHZ L2 BRL TV S.

T ayPa UNZIZRBIT HERELITEOBEEMICOWT
Possible association between pigmentation and behavior in fruitflies
e 30 (ENLEBESEARSEET)

Z< ORBOPIZIIFEOFEANL RN OIS, 20 XK 5 ARFENREIZ OV
TAHET HDFENEROPIZIE, RIRIIREE L U AR O R T v v v b7
HEIBEBREFETDEEZOND. FAM 0 a Uy a UNRTOEABERIZOWN
TIHENICBIT DT X AZEICEE L TWD Z L 2RI 2HmELH L. 2D
EROJFR & 72> TWDHDIE, ebony BIsFORLMIA TORELEDENTH D,
ZORBBELHIHT L= =L E RS TWND. ZOBEBTFIEAT
=UREROBETH D & L HITHERTORIALALND. BIZ, ZNH8RRD
OO TORABICADOHBENH S Z LD, (K L4178 & A BESIT 5 B s
FTHAHAREMENRBEINTZ. ABEETIE, 0L I XA rrarvya x|
BT HROERLITENE OBEMEZER T 2L &b, FArTa vy a )l
AOFEIZ DN THE SN TV D IRAEERIZ OV TOIFHRIREEZ FFOT 720,

FARYa UV a UNTIZEIT 2BEHITRELIZET D /N2 R X2 O
Analysis of genetic robustness in Drosophila melanogaster
H H KRS (RGP PR R FBE R )

BIRER, REAH), B FRAOHEIRED D X5 242 OFRELCEY
FEmT 5. ZROORELIZ X 2EERIREFEEL, —EOFREEZEANT “o
NANR A NIEEFEEORERFFEITHSH. XA RRADO—flE LT, ¥1M 1
v a v Y a 7T T bicoid GO = B —EIMINC X o THER L7-8EER T & 6E
A EE T HAERNRE SN TWS. UL, EEEROBIRIEAZ T4 27
INTELT, Mo TEDOELEBLE L INT I o7z, 22T, AMERICE
T AEEIEROBIGIEREZFHE LI- & 25, BEEENNERBICER 538
IRV CBIZ SNz, 202 &iE, BEIEAZNE S LEBHITK LT A0
JSEL DD EHEFRBELTND. HREZAZ R LIZRHOBRIVE R OMHTCIEERE
JORERIE D, BEEROBEEE, ZOELBEOMHZ BHEL T\ 5.
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