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Abstract: The black-stripe-body (") and ebony (e) are different mutants for the same gene (ebony) of
Drosophila melanogaster. Both phenotypes have the similar shape, but the behavioral characteristics
demonstrate significant differences between them. In this study, the black-stripe-body, ebony and wild-type
flies were studied. Firstly, we detected the vision and locomotor activity of flies, and then the different
mating-groups were designed for analyzing the mating success, mating latency and courtship pattern of flies.
The results showed that the vision and locomotor activity were not significantly different between black-
stripe-body and wild-type flies. There was no significant difference in mating success and mating latency for
the black-stripe-body and wild-type flies, while there were significant differences (P <0.000) in mating
success and mating latency for ebony and wild-type flies. Black-stripe-body flies perform locomotor activity
and mating activity differently from ebony flies, and this may be due to the new way of the ebony gene
mutation, which leads to abnormal levels of dopamine in Drosophila, thus forming the unique courtship
pattern of black-stripe-body.
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SR8 Drosopohila W) 384% 52 R 517 R AVFFLE
Bt & (Casares et al., 1992; Edery et al., 1994;
Sokolowski, 2001 ; Demir and Dickson, 2005), HAZ
BCAT R X% W 1) 34k AR A 5 22 5% Wi ( Cobb
and Ferveur, 1996) . HEI, ATELEM TIKEHM
FHFAN yellow, sepia, white, ebony {275 5 B i
HISRABAT A A7 7E — € BBk & (Crossley and Zuill,
1970; Depiereux et al., 1990; Zhang and Odenwald,
1995; Silva, 2005) , BFFEH 5 REERBITHZIE]
BRI F T e R B L B A EENE X

HETH : HRERPHAE ST E (30870292)

(Kopp et al., 2000) ,

M B0 Drosopohila melanogaster 248 {4 5
KILTF 1923 4F (Bridges and Morgan, 1923), #F%%
R, BHAERE (GenBank %$3%5: AJ224446) fif
T3 AL 70.7 40(3-70.7) , HiMEFE N
F 93D1 (Briges and Morgan, 1923), 7 MM EF
41, 45457 815 bp, mRNA 3 146 bp, 4.6 kb [y 5’
NI 3 &5 A 3R e rp AR AL IR 3R 3K BT b A0 Bl A
PTG A BTN A e
25 @R (Wright, 1987), AIR MRS L
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% 4t ( Hodgetts, 1972; Hovemann et al., 1998;
Richardt et al., 2002) , HEA: 2246 I 52 7 2R A fA 58
AR A A8 X i i, ] (electroretinogram, ERG) 22T
R F B AN T S B 42 (Jacobsm and Brubaker, 1963;
Hotta and Benzer, 1969) , BAE{KZEAIKFZINR BT
HE SR, MSEH T RE, EerE. MahtEm SR
T F%(Heisenberg, 1972), S5EARIAM, BEAT#E
SRR T BB ED CBE I B AR, MIZE RIS SR
23 fn i ( Kyriacou, 1981) , RAB AR B8 4T A
SpRAFERIAENGRE S | 12 S VTS BREE A BL
& XA b

FBRAR AR R AR B R i — FoRT B SR AR T
K, BERNT RN B LRREK, HRRIRAE
BT 54 UTR XA 1 AN F 3R oGk
R (&4, 2005) . ALEEAKMFEFRE
PRSRER  AR TP BI PR SRR I 5 g Bk
RIBAR AT ARE . AT X BRI RMETT Ry R A
BEATERAM T %, AW LAB SRR B AR B
A RIS APRL, R HE g I 5 RE ), ik
FERR B S FL 4 & #EAT S BL 16 I M g, R H
SPSS M HEAT LT 31T, R R ARARAT AR AL
Z5R, iR ERRZ SEERBIT IR
AU Z 6] R 2R AT T Heh o

1 #P5ETEZE

1.1 REREA

R RMRBEAREA R () HALK R
ik, RUET 1991 4EE T HBAME R 5 PRABIR ISR RY
(o) KRBT P ER I K FFAER W19 R TF
% E Blooming Stock Centre USA, Fi KRR HLAE
TR bRt EOR B SR B B G 77 (9. 0 em x
2.5 em) HEIFE, B TOCREEFRE P HTHER
(25°C, YR 50% ~60% , HIRJCIFAS) . 7
SREFPIAL 6 ~8 h AT FFHEMERER, EHZ1.0 cm
H/NERESR, BEERIBES k. A RS 10 d
B 1 OB IR IR
1.2 fTAMEREMNR

51215 4% . Panasonic Colour CCTV Camera WV-
GP230; A2 434 . Ulead VideoStudio 7; Y& :
Multi-Position Fiber Optic Illuminator System; PYX-
150S-A A:4k3% 5558 (B Y88 ) ; Motic SMZ-143 {4
TG

RO (B 1) : AT ML LR,

(o 45 T SRR 2= SR IR SR P B B A
SRR AR, AR 2047 AR AR HE T B 1k SR 4R
%%O

1 SR 7N B
Fig. 1 The schematics of tube for the fruit fly
A: REEBEESE Glass tube with a tip mouth; B ¥8Rl5R Plastic ball; C:
HEFEK Tampon; D ¥}k Plastic chock.

ROME 22 AL W %% E: 7 Elens 1 Wattiaux
(1964) HilVE I 22 BL % 1 JE Al b FFAT3B 20 Bk o
YERUNAE 55 mm, & 26 mm M/NE, 23 HE W
TREBEE S, THF—/NEOA#EA CO,, B
Wit s a5, G AR, 34T 58 50 B il
STERME R —BIE g4k, 7o, AT X
1SkEMES 1 ket SR AR 1T pr o, 1l
fE LR E 4 /NS, N 25 mm, & 10 mm
7 R INE

R IE BR B K . £ B’ Sisodia A1 Singh
(2004 ) Fo ) SR b3z B P BREE R 7 8, HIVEE 3l i
THEREERI %, /NE T EEERSIR, Lk
BHELEH, 10 em x10 cm x 1 cm, FHRISME
HARA K/NHR 1 em® FIFTH

SRR M E 2L E . 7E E B8 (2003 ) #6055
I I ST 25 B B b n DA iV SR AR T A
DB, SO0 FAESE 03 DB R M AL, i’
BERAAGMNREIERE, #E/NEZEA 3 mm i@
AT ABER I E S, @ SOETRME R A =, LR
R EE T 30 cm x20 cm x 8 ecm H HKE T,
RKEaE—ImA AL, ATELBCE TR,

1.3 B 1835 3h 4% & X FE ( locomotor activity ) #Y
NE

RS RGBT, TSR I 8 W IR
WKHEBRBRGNE, FRHETIERZAieaELER
16 90 s (BT [B]SRAE NBTIAE , SR 5 X R T AL
60 s FWREZITICRAE 2 M HESE 30 s H ] SRR 28 0
HITTHEEL, ¥ETR MR BB — R A 2 R iR iE
SIS BREE A — N EUEL
1.4 RBHAHNELE

FEXT 3 L[] R SR R ) BEAT R U B, SR
FAAEEIRER AT« AE IR 5256 7 =X, 7EME R B9 S 36 2%
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PR T . SEIR TR B S00RE 3085 iR B 4% 11 78 25°C
(BRERIRMRI R , K avbt B E e, 2EHR 30
SRR SR KGN 5GBSR BR AL, W BT, A
— eI . EEHCE 60 min, WIZEREENMATERE E
BRI, IO TREETE A ZREE A FRMEEE
HE PR 5 Ko 0% 3 HENIH RALREIE
1.5 R EZEENLE

VEFES H U A SR AR A A A 2 7R DA A A
Wb SR AR, AN A R 15 kb SRR N
15 SKHEVESRIB BT XS HEATSE 50 . B DR R E TR
RIME TR Sl R B =8, REEEEE
BCE Tk B, MR R EEE R, L
=G Jm R o= RO AR T 2 # T ok, #EARREE
RE. A )5 ¥ R B L H % (Elens and
Wattiaux, 1964 ) , {53 30 s, SR )5 % Se X H 82
60 min, BANLIGTEE N 25C BHRIG IR T
1, LB ARG 14 9:00 - 11:30, 7E 2835 RUAN
5% B AEXT L B AR R 2 A4 3 SRR S S I (R
1), ZELBWME DTS, R C 38R Y SR )
HEAh, 0 R AT R W R 20 BV SR e A S L B AT
FE T4 T #E H IRF 1]

*1 BRERBARBAXEFNIBSELAS

Table 1 Test design for the mating activity between

different phenotypes of Drosophila melanogaster

25| Category #H 4 Crosses
R g Deg xWTQ ®eb3 xWTQ
No-choice e @ xWTg @b Q@ x WT'g
TR S
T Deg x(e2 +WTQ) @ x (e Q +WTQ)
Males-competing
TR

De? x(eg +WIg ) @ Q@ x (et +WTg )

Females-competing

i G TR P 8440 (SPSS 11. 4) BEAT 40115
AOFE, S K E . X K. MR, B-EAER
U 5 (Mann-whitney U test) FIFI 5 7347, JE3 5
PEVERE (No-choice ) 2H 32 B2 ¥ A ] 1) B4 43 #r B4 T
T4 (ANOVA) , T 3% 4+ ( Males-competing )
FHHE P 3% 4+ ( Females-competing ) P47 8-H 45 JE U
#6556 ( Mann-whitney U test) , X} frA X BRI A3
BARRIAT x* K5
1.6 BEFEEFRERBEXLE

5 H % B (A SR e 7 B A R SR AT S
5, FrA R RIEERE R R A Lo, Xt 40 SRR AR A
SRBE (20 HEFD 20 M) F0 40 Sk BF A= U SRR (20 HEFN

20 ) HATIE SHPETE BRBERL I, i B BR AT
SERUG T AFEMEX LR eg xe?, eg xWT
Q, WI'g xe@, WI'g xWTQ, 4K 20 Xf,
O DA 8085 . SR Z V4K 3 (courtship latency) | 38
Pt 1% Ak B ( mating latency ) . 32 B B} & ( copulation
duration)

KRBT AR E, FFZEXREE tp R AT
WLEZ 60 min, JCREE, X RMEREHEXIIEER
BEFT Mo B FARTENTF Spieth (1952) firés: ik
(tapping) . BY3# (scissoring) . #%## ( vibration) . &
X (licking) . /3 (ignoring) . ¥k 7E ( decamping ) Fl1
i # (fluttering) ,

2 ZREH5MH

2.1 HAERRKE, EXFRBMEEARBAAN
RiEghiEERES ZREB IR

2.1.1 BpARUSRME ., RRACUAR S AN R AR i
7. BPA RIS | RS SR R 0 SR A SR AT R
TR SLIG IR (R 2) B BAKREBREL A =
HORE )5 B A RS MY . 3 LRI X KT
GEIFR, BARSLEFNET A AU SRR ZE N ) EORAE
EREXER(Y =3.297, df =1, P=0.069), Tij2
MRS A B A RUR R AE ) LR ER B E RS
(¥’ =14.647, df=1, P =0.000 <0.01) , BA{kFE
MEFBRA R R B EER () =
30.561, df =1, P =0.000 <0.01), S A{Ak5L0E.
LA A SR B A L 3 LSRR AN I A
EWMBEER (S =30.409, df =2, P =0.000 <
0.01), XU BACAS BN 7 1E 7 7 BB AR 1A SR g
I FEAEBRPE o

®2 EEEBRARASKEAIRNLELER
Table 2 Measuring result of vision for different

strains of Drosophila melanogaster

4y % #& Distribution (% )

PRI WT AR b B e
A ZE A-room 32 37 12
JE A & Non-A-room 68 63 88

2.1.2 BPARRUREE, RACHACRIB AR KRR
SR BR 5 2L B YRR - 20 X AR 4
SERFESRAN 20 i BF A 70 SR o0 fE A 0 05 5 R 9 R BE
(L) Kl SCI A (% 3) K. BARIK ()L =53.6
BPAERI(WT)L=60.98, t= -1.644, df =78, P =
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0. 1042, BRIRAK S HF A AL I35 3 P 1 BR BE AN AR AE
£3 MNEERBAREE T Pearson XEKLE
Table 3 Pearson correlation between different

phenotypes of Drosophila melanogaster

ZEECVE AR B Mating latency
IR o BFAER WT
B B IE IR r=-0.0310, r=-0.3196,
Male locomotor activity P =0.897 P=0.170
EYEZ B R r=-0.0373, r=-0.1116,
Female locomotor activity P =0.875 P =0.640

P>0.05 HZEFAREE, P>0.05 indicates no significant difference.

XoF 20 Xof BB A5 SR R 20 Xof B A 75 SR e A i S
U545 R Af F Pearson SCEXAG IR R IAZE 2 Fh R IR Hiz

B BR BE 5 SR 52 TC v AR ) =2 1) RO A7 7E S BK
P, Bz sh M BRI 5 SR A e 38 BE N A E AR 1Y
BR&,

2.2 BEEGARE, EEGRBINFERRRTER
Al 0] A

2.2.1 RIS RN AR A B AT O ) Y LA
MK 4 FIZR 5 AIE H BB SR A4 SR P By A AR SR A
WA S BC R P AR O, R4 WonTE3 KA
B, RS SR M RN A 7 SRS F 0 e e e
TERBCRENZ RSN, EXERAFERE
2R, RS B T 7E“No-choice” LK HH Y 32 B
BRI RZE 25, 78" Males-competing” H 32 &
BRI TR EEZE R, 78 Females-competing” 338
BRI OAFEREESR

x4 BERBEFARTBEFLERIRARAZAGHTEN

Table 4 Total number of copulation of different crosses of e

bsr

and wild-type of Drosophila melanogaster

L iy e RO ZRAT H—HRE
Wild-type male ¥ male Total of copulating X* homogeneity test
JE 4 %% No-choice
Wild-type female 35(10) 29(16) 64(26) Females = NS
%" female 33(12) 25(20) 58(32)
Total of copulating males 68(22) 54(36) Males = NS
HEPE 754+ Males-competing
Wild-type female 16 16 Males = NS
%" female 17 15 Males = NS
Wild-type female " female X° homogeneity test
MHEYE %4 Females- competing
Wild-type male 20 20 Females = NS
%" male 16 18 Females = NS

Bdia S 3 AR B 0 6 8 A A 45 S RR; RS W RZR IR E; NSRRAEE, K6 [l The data
represent the sum of three replicate mating trials. For each type of cross 45 flies were observed. Number of non-copulating flies is shown
between parentheses. NS =not significant. The same for Table 6.

®5 EERRBREXERTRESHFLEMNLFRLAAHNZEEKE (min)
Table 5 Mean copulation latency (min) for different crosses of ¢*” and wild-type of Drosophila melanogaster

S A R A PRI V-V
Wild-type male " male ANOVA
JE 3= 43 No-choice
Wild-type female 11.59 15.52 Males = NS
" female 10.49 14.27 Females = NS
Male x female = NS
Wild-type male ¥ male MW -test
354 Males-competing
Wild-type female 11.22 12.36 NS
" female 8.02 10. 14 NS
Wild-type female " female MW-test
M1 354 Females-competing
Wild-type male 16.31 12.03 NS
" male 12.91 10.12 NS

By 3 WA BB B E; NS RRABE; MW-test Fom S-BAFR K (FESHHK) o K7 Al The data represent

the sum of three replicate mating trials. NS =not significant. MW-test = Mann-Whitney test. The same for Table 7.
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2.2.2  JRAEUACRME IS A BY SR SZBLIE 180 HLER
6 MRKT B T RMARA RSB ARIH GRS
R, K6 BRTE 3 HLK PUHEEAMEIETE R R
WHERBEER, RT 2R THE3 HEET, &
AR AR S A T At R A P S R 9 PRI LA S 2 P 22
S T EF AR R A R

7 6 2/ T 78 “ Males-competing” H B A= 7 i
P 7 () PR A 58 72 AU I M 5 4 PRABL (A SRS 7 5 B A
RUMEPE B RIS BT, FoMEME S Be AL i L F L
FIRFNT 4:1, FT BN “Males-competing” F1 38 B
BRINOAFEREEER

*6 BRERBEREEFRTRSHLEMNLIFARAZIHAGHZERY
Table 6 Total number of copulation of different crosses of e and wild-type of Drosophila melanogaster

S A R et TR AT ZRA B—HERE
Wild-type male e male Total of copulating X* homogeneity test
JE T4 3% $% No-choice
Wild-type female 36(9) 12 (33) 48(42) Females =11.12, P <0.00
e female 36(9) 10(35) 46(44)
Total of copulating males 72(18) 22(68) Males =9.62, P <0.00
754 Males-competing
Wild-type female 29 Males =8.31, P <0.00
e female 30 Males =5.92, P <0.00

Wild-type female

X* homogeneity test

e 354+ Females-competing
Wild-type male 30
e male 10

Females =11.61, P <0.001
Females = NS

x7 BEERREEFRTRESHFLEMNLAFRLAAGHNZEEKE (min)
Table 7 Mean copulation latency (min) for different crosses of e and wild-type of Drosophila melanogaster

Lige Sidli5 TR A e Tr T
Wild-type male e male ANOVA
JE a4 5% No-choice
Wild-type female 12.03 40.03 Males =11.2, P <0.00
e female 6.89 35.52 Females =8.41, P <0.00
Male x female = NS
Wild-type male e male MW -test
Y754 Males-competing
Wild-type female 8.24 45.03 Males =8.21, P <0.00
e female 11.32 24.13 Males =10.4, P <0.00
Wild-type female e female MW-test
WM T4+ Females-competing
Wild-type male 9.26 13.23 Females =7.11, P <0.01
e male 37.41 32.04 Females = NS

2.3 REBREERSWT
XA B BRI AT SR AR A 0, R 8 B
TE BRIV SR A SR Rty | 393, SR AN

AR R B T A TSR . 5 AR O 4
JE PR AR VAR SR MR A ) L 2 17 2 B S 3R Rk A LA
TR A BRI
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®8 FRAGHKRBER
Table 8 Courtship elements of different pairs

S ECXT Pairs

Parameters WTg xWT¢Q WTg xe Q s xWTQ e xehQ
B X} %% Number of pairs 20 20 20 20
Fii; Tapping 351.25 £25.02 334.07 £23.05 291.25 +£23.42 212.70 +14.25
By Scissoring 302.70 £30.12 266.72 +20. 68 242.18 £15.21 166.52 +16.15
$%3# Vibration 425.72 +68.12 392.71 +18.51 226.42 +18.71 201.72 £17.23
R Licking 512.22 +161.25 424.11 £50.12 386.21 £59.12 173.67 £32.71
ASF Ignoring 618.32 +110.23 402.21 £61.21 512.30 +58.14 423.80 £33.92
$iH Fluttering 392.51 +80.42 281.23 +40.24 294.06 +31.12 121.30 +13.47
36 E Decamping 20.12 £3.11 16.12 £30.11 15.01 £1.50 11.80 £1.50

B LIS} B4 Values are in seconds.
TE IR Lo

3 Wit

3.1 RFEREREEKHST

TRORMAR M I BR P ] (B 5 BB AR IR ], 52
B GE R R FR AR AR MR TG BR P 5 B AR U R I 2
5. HRERRVIBRFMRBHHERGLLT—
T EEBOAT PR, 35X -5 EARGE F RR A AR W 4 1IE
IESFAHI o 175 BRIE Ry R4 3l S I B8 e,
ARFEAT R NI B ] o R IB BT BRI 5 SRR Y
SRABRIN Z B A7 R (Hall, 1994) , {(HA ] F
A B S A AGE R A AT IR o

TSR AR SR VBT A T SRR A A DU S 6 P 2 R
RUIT BRI 5B A RURBI N R E 2R,
W RIBHSR BT A HE N, BRI
TRt FE R T IS 6B 2 RECRIBIE IR AR TR
BRI R, TR B R T . B4R
RN IEH , X5 EHGER LA B AR
FrARBIARR . WUBEIEH ] BB S BUR AR AR HIR
BN T IEH B IR, e e 2R 8 F) SR AR 47 30
h, B-PREMRER, EZNIES, HEik
T B 5 TR W S D PSR AR B R 2R UL

MRESR RS R T EIGR R, BRAK
FESR B 2 P MERR AR AT AT U 2 AR A s A el D
FBIGL, T FR) 45 SR A o SRR 8 S KR oz 25 e sk
A, FBARMBEEIEE LIS E] o MAEPER
S SZ IS T M ELROR T, BFAE RUR B TER (8
EARGEHE, BAMRES B A BRI IEAT LR
A LR SRR, RS RARGfH5, wE
B o BN T IR AR B SR BT R —

3.2 ZERSEFERBITARENEKR

AR AR TR )E T ebony FH Y 5 ¥ UTR
FPRNERR AR, AR — RS X A B F R4
MBS TS . PR RVEEFE IR X 5h
BFRE R WRBEBIFEER, NS FrT el
25T RERMREHE, &L BFARUE ebony
ERRXFRESFEOREIEN RS R4 21,
XA BRSNS Ebony £ HAH SR — L5
PE, FE X 57 B BT A B, A RBOR
WEAAT R 2F R AE 72 AR — 28 4k, BERLE R, Ebony
HEHM T £ B (dopamine ) £55 B N-b-N L
ELfZ (NBAD) it 2 0 FF W, Ebony EHRE & F
B2 E R A BBRRL, ZEMESNY R EREE
M LS M R i o, SRR N 2 R i AR R i
RIBAMAE RGN T MRS, 51K RIEEST
o BB AT SRR AL, AT S e SR i AT R R A
(Neckameyer et al., 2001) ,

— R, S HER Y AR R SRR E
B(RBEMRE) MM AT HFE ZFRRRE
(Drapeau et al., 2003) , B4 (kB8 E 6 A BfGH
TTRHFRMHIER . B HRIEFE Drosophila willistoni
H sepia ZRASRMAFTEX FPIE AL (Silva et al., 2005)
H X 7 mAHE AR BAEH AR, MRHE Cobb AN
Ferveur (1996) firik, 7EFATREAGS AR FT A B ¥ ]
ARG R Z A, X RsAT Ve — T 43
FROHN . FERRMERM L, B0
e PR AR A SR A T R RSB, 38 X R AR A SR e
RN 2 Rk BE BEA T 4304, JFBEAT PR S 56 UE B
RIZEARXIAT R R BRI SR
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