N Lok semmmin
. . Progress in Biochemistry and Biophysics
1J 2012, 39(9): 910~918

www.pibb.ac.cn

Research Papers [ iEaE iE

SRR 01T S BRI AT BRI SRR A R -

EZH BEE

TN =1
2% BFal

g%—%)j?dé *rk j'] j] k%

(T EREA B LD BT AT, oS A AR T K e %, JEat 100101)

WE AL IA) Sherrington BERFYEE T — AN LAEYIIAEHN, Ry 54T 4 i th I Ah 247 0 2B, JF Hoig A
R R AU E L R T B3R REAT TR RAVEWET. L g RIS A I B s MR, AT BL,  RISAEA R I ) 1
PO W R 225, AR IR AR RS E R BELIT T R L AR TT 7 DRI 4 R B T R
Wil 53— J7 i, FRATHIZE S AT i 27 20 5 O SRR K™ BRAT N BEAT IR, R DR th ] DA 2o e JRA AR AN = BT Oy 41
HRAEK. IXBAER] T XA BAT ARG Il 230 ISR D 4 Ja ik — PSR M i dr « 7 BRAT o SR ST 55 )

MRZERN 75 LI BE RLAF LA

KR RME, FEINMATN, b, AT bR
ZR9ES  Q189, Q6

Fl M Charles Sherrington & H! T #fi & 2 4 [1) 4
HAEBII LR (B 1a), A=A —HAS f#
M85 P / iz Bl g0, S TS vk — e
T I AR S A N SR A B S IR A R Gk ML 52 5))
Yiisdhm i AR e R, @y — M A
RS 45 A LA UK e N R B AT 1 =t 2450
I

H R 7R BT ek SR e N Tt A% 2 ST B
RO 2o @AY, Misttk 5k E Y
SR T S R vk, 20 2D 70 EAR, SR
T 22 Btk 2% K Benzer 1 56N H SRR A UAT M
IRRZEAL R S FL o7, X AT AT N IR
RERCR — A e A T ke o, R B 5
(R34 TR AN A E T B, A FRATIAN T LR
WEIRAIZE R ATHE A ERAE, 38T ISR A B
FEARFEA AT A4 . AR SR LA e A AT
oA HER . 4T3, SRAE . Bifr. @ATEEED,
A IS N ZRIAT R AT YRR WD R 3 1) 25
N Pappnasi g,

TERMRI AT L, EWIREER T eI A A
LR CE, RGN E R E TR
X TSR R A A A T P b TEAT A T

DOI: 10.3724/SP.J.1206.2011.00522

I, BRI RA AL, R S N SRR, T
LB R, (EIXTT I, TR R AT AT
FUs B d T AR SR R0 g E AT S UL AN
WAL, BT AR5 ST — EAREAN T,

% BN E YA T R ST N AR, WAl
BRI, BATENSFAT A EAL XA
R, AT R T IR D et i AR,
1 SRR B AT D D B fry i BB 1b). A8
P BT R, SRR IR AT B o) AL AN dhs
EAL. EARSCH, R R R A R IAEE, R
i B H AR, O HARR T e 1
LS AT A AT BRI TS, IX AT AR 1 B
AL, B A BATEE— WU L AT S 1 ] S 4 25
SE ISR LA

* [H K HARBIEIE S (31030037, 31070944)F0 v [ R} 257 5 [ x4 4E
(GJHZ1005)% BhIii H .

o L[]S — R

kIR R

X Jj. Tel: 010-64888550, E-mail: liuli@sun5.ibp.ac.cn

ZEPTIE. Tel: 010-64888527, E-mail: zfgong@moon.ibp.ac.cn
Wk H . 2011-11-19, #ZHH: 2012-04-12



2012; 39 (9) TZE, % REFINITANRFFR LR 911

(2)

Sensory input ‘ Integration ‘ Motor output
(b)

Food condition ‘ Internal ‘ Egg-layin

environment gg-laying
t Regulate t Regulate t Quantify

Egg number
el

Tood tims eural inhibition aying position

Fig. 1 Model system for analyzing behavioral preference and plasticity in Drosophila egg-laying
(a) Schematic diagram of Sherrington's model. (b) Schematic diagram of Drosophila egg-laying model.
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Fig. 2 Schematic diagram of egg-laying conditioning training in Drosophila
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Fig. 3 The preference of egg-laying on sugar food in wild type flies
(a) Distribution of egg number on the glucose food at different concentrations, ¢-test, Pys;, = 0.030 2, Py, = 0.000 2, Py, = 0.001 5. (b) Distribution of egg
number on the fructose food at different concentration, Py, = 0.009 4, Ps;, = 0.006 6, Py, = 0.008 2. (c) Distribution of egg number on the maltose food
at different concentrations, Py, = 0.007 1, Py, = 0.004 7, Pis,,= 0.036 2. * P<0.05, ** p<0.01, *** p <0.001.

Table 1 y? tests and mean percentage of eggs on different sugar food shown in Figure 3

5% 10% 15% 20% 25% 30% 35% 40% 45% 50% 55% 60%
Glucose 5.79 4.25 16.00 32.41 18.58 8.08 5.55 5.56 3.78 0 0 0
Fructose 6.84 21.37 28.71 13.66 12.04 8.25 5.86 2.14 0.61 0.27 0.10 0.14
Maltose 26.43 27.59 14.83 15.11 6.12 3.01 2.14 1.25 0.68 2.21 0.53 0
Glucose vs Fructose Glucose vs Maltose Fructose vs Maltose
Xz 28.49 54.42 25.11
P/Significance 0.002 3/ ** 9.89x1078 / ik 0.008 8 / **
* P<0.05,** P<0.01, *** P<0.001.
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Fig. 4 The preference of egg-laying on yeast food
in wild type flies
Py,= 0.000 9. *** p<0.001.
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Fig. 5 Distribution of egg number on the glucose
food in flies with olfactory defects
t-test, Or83b-Gald: Pi5,=0.0344, Pyy,=0.0092, P,5,=0.0091. UAS-DTV/
TM3: Pis, = 0.0114, Py, = 0.0026, Pas,, = 0.0276. 0r83b-Gal4/UAS-DTI:
Pss, = 0.0012, Py, = 0.0020, Pys, = 0.0475. * P<0.05, ** p<0.01. —:
0r83b-GAL4; —: UAS-DTI/TM3; — : 0r83b-GAL4/UAS-DTIL.

Table 2 y? tests and mean percentage of eggs on glucose food shown in Figure 5

30% 35% 40% 45% 50% 55% 60%

5% 10% 15% 20% 25%
0r83b-Gal4 3.44 7.08 12.53 23.73 17.22
UAS-DTI/TM3 2.42 8.95 22.89 34.52 14.96

0r83b-Gald/UAS-DTI  2.61 0.65 1.30 8.65
0r83b-Gald ps UAS-DTI/TM3
X 17.86

P/Significance 0.0849 / ns

11.68
0r83b-Gal4 vs Or83b-Gal4/UAS-DTI

8.80 8.03 7.65 7.17 1.91 1.24 1.14
8.43 4.09 2.04 1.66 0 0 0
13.91 13.75 18.55 14.70 7.26 4.58 2.29
UAS-DTUTM3 vs 0r83b-Gal4/UAS-DTI
86.67
1.26x107/ ***

194.21
1.54x107% / %%

*** p<0.001. ns: Not significant.

Table 3 One-way ANOVA tests of the results shown in Figure 5

0r83b-Gal4/UAS-DTI vs Or83b-Gal4

5% 10% 15% 20% 25% 30% 35% 40% 45% 50% 55% 60%
P 09940 0.0279 0.01 0.0149 03728 0.3042 0.0498 1.72x10* 0.0377 0.001 0.0975 03189
Signiﬁcance ns B3 ek B3 ns B3 sfeskk B3 sfeskeosk ns ns
0r83b-Gal4/UAS-DTI s UAS-DTI/TM3
5% 10% 15% 20% 25% 30% 35% 40% 45% 50% 55% 60%
P 0.8925 0.0129 2.81x10° 0.0012 04024 03105 0.0019 2.34x10° 9.58x10* 6.05x10° 0.0215 0.0253
Signiﬁcance ns B3 sfeskk ek ns sk sfeskk sfeskk sfeskesk B3 B3

* P<0.05, ** p<0.01, *** p<0.001. ns: Not significant.
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Fig. 6 Wild type flies could maintain egg-laying memory after conditioning

(a) Wild type flies could maintain egg-laying memory after 4 days agar food training. Py = 0.000 6, P, = 0.004 3, P, < 0.000 1. (b) Wild type flies

could maintain egg-laying memory after 6 days agar food training. P.y= 0.042 4, Ppy = 0.000 8, P, = 0.000 9, P, <0.000 1. (c) Wild type flies could

maintain egg-laying memory after 9 days agar and yeast food training. Py = 0.000 1, Py = 0.044 2, P, = 0.000 6, Py, = 0.000 9. (d) Wild type flies

could maintain egg-laying memory after 12 days agar and yeast food training. Py = 0.000 1, Ppy = 0.044 2, P, = 0.000 6, Py, = 0.000 8. n = 10 for
each group.* P<0.05, ** P <0.01, *** p<0.001.1: Yeast training; 7 : Agar training.
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A Model System for Analyzing Behavioral Preference
and Plasticity in Drosophila Egg-Laying”

WANG Yi-Jin”, WEN Sheng-Yun™, GONG Hai-Yun, Gong Zhe-Feng™, LIU Li"™
(State Key Laboratory of Brain and Cognitive Science, Institute of Biophysics, Chinese Academy of Sciences, Beijing 100101,China)

Abstract Understanding the connection between sensory input and motor output is challenging. There is a need
for good model systems to evaluate the molecular and neural mechanism of animal behavior. Here we show a new
system for analyzing preference and plasticity of Drosophila egg-laying behavior. We found that selection of
egg-laying site in flies is a good model to investigate the food preference in Drosophila. On sugar food with lower
concentration, flies showed significant preference that was reduced upon the inhibition of olfactory pathway.
Moreover, to examine the plasticity of egg-laying behavior, a new learning paradigm was devised. We associated
light-dark cycle of egg-laying with different food conditions and found that flies could maintain egg-laying memory
at least 3 days after training. This egg-laying system provides the basis for further study of molecular and neural

mechanism underlying the relationship between environment and behavior.
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