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EEAIE 69 (2011)  29-32
B EEBEFZRIDED
PR3y au/N\THEEFEOESL
HWH RBY
2010 12 B I5 H={F, 2010F 12 B 18 H=1E
TFFAY avya vNTHEICE T ML E PR R L EEELT B D EMET L7z, Droso-

phila bipectinata complex WD 4 FEDOBERIE, FOAEZEEIZEED DK L 5F L~V DI —
HL7:. L2L, D. ananassae complex TIFPEMERICE D { SR T LD b D & —E
Liahrolz. ZHZEMUEBRICERRHEN D, BETRENE U & 2RET 5. g
LR DM % b L WHEEFIIEROBNT 2175 2Lk D, XVl RHBERSHEE T, &
EFORERBADERDPHERTE 2.

from chromosome arrangements and DNA sequences

Muneo Matsuda®

We compared chromosomal and molecular cladograms of three different taxonomic levels of the Drosophila
ananassae species subgroup: 1) between complexes (the ananassae, bipectinata and ercepeae complexes, and D.
varians), 2) between species within the bipectinata complex (D. bipectinata, D. parabipectinata, D. malerkotliana,
and D. pseudoananassae), and 3) between species within the ananassae cluster of the ananassae complex (D.
ananassae, D. parapallidosa, D. pallidosa, D. pallidosa-like-WAU, and D. papuensis-like). Polytene chromosome
On the other hand, we found that
cladograms based on DNA sequence data were inconsistent with those from chromosomal arrangement data in
the ananassae cluster. The inconsistency might be explained by gene flow caused by recent hybridization

data were consistent with molecular data within the bipectinata complex.

Evolutionary history of the Drosophila ananassae species subgroup inferred

between species.
nucleotide data alone.

1. B]

Sturtevant and Dobzhansky (1936) ¥ & U Dob-
zhansky and Sturtevant (1938) 23R CHERR LRI
Rond Ny PRy —rDHRICEDIEY a vy aun
T ORMBAREIET 2 HEEFBIETLEE, £<0
e RS S5 Twb  (Dobzhansky, 1970; Carson,
1970; Lemeunier et al., 1986; Wasserman, 1992) . ¥4,
DNA D HEFEFELT] % F v 72 R BAR O RE 2 01 %2
D, ZLOEYMTZEDORRPHREINTVS. vav
Yawu Nz 12D Y / A (Drosophila 12
Genomes Consortium, 2007) O#EREE &bz, 74+
A vaw Yvawv N #i#E (Drosophila ananassae
species subgroup) TbIEFAGNE b &2 L7 FEBEBIMR

1) TRRFEFERAEYFHE
! Department of Biology, School of Medicine, Kyorin
Unversity, Sinkawa, Mitaka, Tokyo, Japan

Chromosomal arrangement (especially inversion) data would give us more information than

WIRE SN T3 (Da Lage et al., 2007; Sawamura et
al,, 2010) . Da Large et al. (2007) & Amyrel iBI5T D
BRSO IZED X, ananassae T ananassae
L TANELEOREEZLTWEY, KEETREEDS
FHIZHEVS, melanogaster TEFE B T 5 ananassae W
L CHEWmEED D, ananassae T FE S ananassae,
bipectinata, ercepeae D 3 D @ complex & Z 1L 5 D
complex IZIZA &7\ D, varians % & & 24 FENELHL S
i, Bvi~EEE IR 4545 L T % (Tobari,
1993; Lemeunier et al., 1997; Matsuda et al., 2009) . &
T, B TG o N T gk o B R/
BIfR &0 T v v o & RFEE{R % complex [H,
bipectinata complex W, ananassae complex D
ananassae cluster N 3 3R ICOWTHR L, &
HBALR DIHE S 38 K LS D S 72 RIS i A 2 52w
Uiz, Jettfikn o B 7 RBIR Tld I FER %28 S
EIXNEETH Y, EIEEILSHEE SRS BHRICIES
5. UL, MFEROMHMZRKNCATS 2wk, M7



30 o

DY S OFEERENT, WAL & BIR T & OEFEA e &
DERNB L VAR 2 2 LRI NS (OGrady
et al., 2001) .

2. fER

2.1 ananassaec ®BE(CEI 2 complex D5
1t

Da Lage et al. (2007) @ Amyrel B=TF DEHE D
T ICEDEER L 2O SR (cladogram) %X
laWwmwl7z. ZOSEEE CO1, Dde, Gpdh, Pgiig
fLFIcEH D < R (Matsuda et al., 2009) & FJEL
L\ ananassae complex + bipectinata complex & er-
cepeae complex+D. varians D 2 D253 T 5N TWw3
ZEDBHINTH D . —J7, FEEEREH WIS
I dE L5, FIHEBHERCEIT2 X, Y, F4
RO EIC Lo TIEER S LD 4 itk &
(Matsuda et al., 1983; Matsuda et al., 2009) & rDNA
DOtk EOAIE (Roy et al., 2005; Shibusawa et al.,
2007) 25, ercepeae complex & ZDHOTE (D. var-
wans, bipectinata complex, ananasae complex) 243
Jond (M1b). XEMOELE 4 FOFEOM TR
Zolz k&N B D. ananassae O I FE (Kikkawa,
1938) 1% ercepeaec complex L FE L7 THB Z L%
REBLTWwW2 (B1b). %7z, bipectinata complex O
4T R BWTHARERIC BROKEIBE LD
(Matsuda et al., 2005) . Z#LIEA complex DEHETH
D, BAEF T ananassae BFEOMMOE CIHE SN T
W, ZOFERITIERES 0 615 S 1 I P
L7gw,

ercepeae complex

e Vatians

b 2NN2NASSAE COMOlEX

locations of rDNA male meiosis
X Y 4th  [X-Y-4h teravalent

B-chromosome

ercepeae complex + + - No

varians - - + Yes

P bipectinata complex | - - + Yes +

b

1: (a) Amyrel BAZTF OEENINCED < ananassae FHE
D3I (Da Lage et al. (2007) ZZ&FI2/ERK). (b)
YRNA BIn T OR ek EOME, HRHESHICBT 5 X,
Y, 554 ko &G, BXOBRAKOFEN S Rz
ananassae TEED 3R (Roy et al. (2005), Shibusawa et
al. (2007), Matsuda et al. (2005, 2009) %ZZFIIERK).

b 2n1anassae complex | - +/= + Yes

2.2 bipectinata complex ATDERML

Kopp and Barmina (2005) 23##T L7z 6 D DZER
T (al, bab2, Gpdh, ple, Sod, up) OHZEEREIH| 1z H:
DL BB %R 2a 2R Uiz, D. malevkotliana, D.
parabipectinata, D. bipectinata 7S HE R KR L,
D. pseudoananassae Dk b DI L7z 2 £ 2R L T
W 5. % 7z, D. malerkotliana & D. parabipectinata &
D WEIF O F3E 1 D. malerkotlina & D. bipectinata
B X O D. parabipectinata & D. bipectinata 6] & D b
RK&EL, MEOETHWFEHEOBEMR L IZIZFRLTH 3
(Kopp and Barmina, 2005) . Tomimura et al. (2005)
1, bipectinata complex 4 12 Hm 7o A HEME IR G fh K
X ZER L, 4 EHEORFHEREHAS M L. 2D
FERICED A FEOSEKEZ 2b R L7z, Z OfER
R SER S e oM & 3 FEY T, D.
pseudoananasase & NS D 3 RSB AMEEE TR L
T W % . D. malerkotliana, D. parabipectinata, D.
bipectinata [ D HEEFCTNZE 8 & Ge b Ri i 5 & 13
FTLULMEL . s o#EIZFAzRY Kopp and
Barmina, 2005; Tomimura et al., 2005) THiEf S
TWwb X9, MEREOTRENME L ERIOK & S DE W
BIRMLL TWw3 EFZohbd. AKcomplex N TH b4
DL DX D. malerkotliana T H D, BF -~ EHT
THHFRWICEHE I NS . RTHHEBIL DI D.
bipectinata TH Y, [ZW 797, A7 =7, MK¥F
PRI L T2 (Matsuda et al., 2005) . o 2
Mx7 Y7, 77 =a—F=7 OB s hic il 546
L, ZOHEMAOEHY A ZFKEL b eiElanhs.
2.3 ananassae cluster RTOEMME

ananassae complex N TR BT HE 2 (ananassae
cluster) & 8w T E B F (Actn, w, CG7785,

J

malerkotlinana

bipectinata

a parabipectinata
XL:XR 2L:2R 3L:3R
BCD: BCDEFG|  ?: ABKLM AFG: ALP
] malerkotlinana B:B A+CQ : AB/ABK A:AL
bipectinata A:A A+B:AB/A  |A+CD/A: ABC
b b parabipectinata ST:ST ST:ST/AB ST:ST/A

2 (BT T (al, bab2, Gpdh, ple, Sod, up) DIFEE
Nz < bipectinata complex D53 (Kopp and Bar-
mina (2005) %ZHIERL). (b) Wl ORERZ R ICH D
bipectinata complex DMK (Tomimura et al. (2005) %
BHFIHERR) | BSYOEBI O 7 v 7 7 Xy R IEGHAR O wif]
BERLTVS.



WL & IR 5 & S 78 5E 31

. (ST, ST; ST/A, ST; ST/A, ST/A)|

[“D. papuensis” (A+B, A; C+BE, D+A; C, BC)|

ID. pallidosa (A, ST, CD-B, AB; ST, B)

@. parapallidoa (ST, ST, C+B, AB; E, B!|

'\

[D. pallidosa-like-WAU (A, ST C+B. AB; E. B)

!

root
3D EEfRGHEfR RS (XL. XR; 2L, 2R; 3L, 3R) W&o
{ ananassae cluster DZFFEIFR (Matsuda et al. (2009) %
ZHFIHERR .

ZnT63C) DA > v YHEBOEERINCED  HI%
EDIERL iR ATz hY, BIEFIC L > THIRK B E LD,
4EETFER £ LD MR T Twivy (Sawamura
et al.,, 2010) . FIERIC, S ha > NY 7D COI EBT%
HAwien7ay 4 7D4xy b7 —2 (Matsuda et al.,
2009) 2B b IAMER SIRRIEHE T 3, EFC A
L o 7-RIBEE R R 3 2 . F I MERRGL R DT 1 B

DWW, ananassae cluster 121X D. ananassae, D. pal-

lidosa, D. parapallidosa, D. pallidosa-like, D.
papuensis-like, D. pallidosa-like-WAU 23 S LT
% (Tomimura et al., 1993; Matsuda et al., 2009) . L
L, D. pallidosa-like 13RI & - CTHIFE & O D4
FEIEEEDORRE N R D, FMELTOF EE D ITEEDbL
v (Matsuda et al., 2009). %7z, Futch (1966) 37

KA LEHBIR D ananassae D I AEKEHEH % W D, pal-

lidosa X453 L, &5 W7 = a—F =7 TIXFER
WM RO R A2 FER L T, “papuensis” &R L
Jo. BRI FIWC N7 —a—F =7 B XU KFE
HibR CTRES NI R EBTL, XS T =a—F=7
DEMNZ “papuensis” & IXIZE UWiAL 2 8O R %2 5
R U7 (Tomimura et al., 1993). L#L, ZDORMIC
121966 FiCiFEkE ST i o el m¥fi L & b
W2, D. ananassae DIF & A ¥ DEMTHEHE I N 5EE
FhEFIOF ek (ST) bV, IBFIC D. ananassae &
DOHEFEMNTER S - REd %2R L7z (Matsuda et al,
2009) . Fx X 2 & D. papuensis-like & X A TW 5.
UL, SWAERENREESMME: O &Y 5 1,
Futch (1966) OfER 2B T L2 N TE. 22
T, BETFBRAFOROERY 2 HEL, JHEGRE R
L7:DOPK3 THS. ZOMPITY FEMESHDER
T (k12) O¥EEEINCHE D SER L 72 2B (Mat-
suda et al., 2009) & FJEL X\,

3. R

D. ananassae 1% 2007 27 AMETDIFFR I NI 11

Oy avYavNTD 1 (Drosophila 12 Genomes
Consortium, 2007) TH YV, ZDEOMHES LT/
LD —REMS LR > TE . &6, FHEFD
bipectinata complex \ZJ&T % D. bipectinata 77/ 2~ DI
HEH AT 11T T L (A Kopp, FME), ananassae
HEEN B X O melanogaster FERED T LEEAE 2 52 4
LETNVEYE ST, L, HEENO complex [H
% complex N (12 cluster ) 2B W T, b
VR T REOBLTVARNVIZT CREBER 2R T 5
ZERBRARD L GHIETIZ L o THERE - - R
PiILE) ZEBbhro TE. BICRA e fEM DL
BCliE, HERRIC X 2EBETFEAZEHTE T, BA
SNTEEFVEE A Z 12 X > TER-NIIL E
ZA[EEED D 5. ZORIEER MR, FEEOE VR
BIfRZRTICIE, HAEZDIFZEACERTE 2 YRE
R DB TF O MERR AL AR > & HEEI U 7o R B AU A AL D
YT S5 O BIE T O ENCT A R 2 JAR 5 FENE 2
S5N5%. FEWIZ D. ananassae TIXMEIRPEEOARD N> R
& HEERCS G R & OBROSE & 21272 5> Tw b (Shaef-
fer et al.,, 2008) DT, YIMAuLBEOBLETHEEER T
EWHRETH B . 2D X S REAIZT TIZ D. pseudoob-
scura & Z DIHETITbITEHEY (Noor et al,
2007) , ananassae cluster T Sawamura et al. (2010)
2% O—TBERE SN TW 3R, HoREiTiThnT
Wi, S, WAL & B U 7c B DB FEE DR 2
EHIIHEDZLEND S .

HEFATA] & Qe R 2 S S HERI U 72 s3I XN 7 JE 38
» 5o Tz bipectinata complex NODFEIX, 3 TI
FHico iz D EEMEOKR ST TIHIZEA K E T
WinZ ERRE L, HERY 2 b & R IErE 2 SE
BEAR 2R T 2 Z LN TE 2 DIBEROETH B L #HE
EE&N%. Kopp and Barmina (2005) 2 ki, D.
bipectinata, D. pavabipectinata, D. malerkotliana O 43
1k1% 283,000~385,000 FFf LR L T s, 2D &
X, MEfRER oA & EETTIEROER EFB OO T
L ENTETCHDTHOLCRSIETH . £z,
A complex THRIE S N7-FERN, RO MM D YISO
xRS &, BERJOEONY P LYV TIED 553,
YISl Yy AR "3 5 2 ENRBINTNDS
(Tomimura et al., 2005). %7z, D.ananassae com-
plex & [FREICH 2 ekl (v 7—DxT L X > b
E) &b Z L OHFMA|E SN TV 5. ananassae T
HNTRo N LBOBRIE, BMUICRE DR EARD
W EEZ@ S 2 LT A aFet 2R3 5. fhofE
REE O L & b IR O R b SEROVITENR T
»5.
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