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How do we specify the topic?

items were found when searching keywords,

, in NCBI.

= NCBI Resources ¥ HowTo &

* | Drosophila receptivity

siart  Advanced

* The full texts of articles were downloaded by Su Xiangbin.

* General topics, such as post-mating behavior, were drafted out after
quickly read through those articles by Peng Qionglin.

* Prof. Pan Yufeng joined in the group.



How do we cooperate in a group?

determining an appropriate topic and divide it into three small
specific topics

« Partl  Overview, virgin female receptivity (Peng Qionglin)

« Partll Sex-peptide (SP) signaling in post-mating switch (Su Xiangbin)

 PartIll Neuronal modulation of post-mating behaviors (Pan Yufeng)

Combining three parts and rehearsing the journal report.



Genetic and neuronal modulation
of D. melanogaster female receptivity
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Courtship in Drosophila melanogaster

Discrete steps of male
mating behavior:

1. Orientation towards and
following the female

2. Touching abdomen
with the foreleg
3. Wing extension and

eking ¥ | vibration
e S50 4. Licking of the
.;;L{':;L-iff;?;f:}ih female’s genitalia

- i

5. Attempted copulation
6. copulation

Yamamoto, D. and M. Koganezawa (2013)



How does a female decide to copulate
with a male?

Sex pheromones

Courtship songs

C

Pulse song

Yamamoto, D. and M. Koganezawa (2013)



How does a female decide to copulate

with a male?
-Receptivity circuit inside female

mature virgin (receptive) mated female (unreceptive)
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Liu, Y. and C. H. Yang (2014)



Or67d mediates physiological
responses to cVA

Or67gSAL4[1] :
UAS-Or67d[T1)

single-sensillum recording

The responses to cVA were quantitatively
indistinguishable in males and females.

Or67d%24/UAS-mCD8-GFP

Kurtovic, A., et al. (2007)



Or67d functions in male and
female mating behaviors
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How does a female decide to copulate
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MB and EB maybe responsible for
female receptivity

Female receptivity
phenotype of

mutants caused by a mutation
in the Ll-type cell adhesion
molecule

CS

Ibx mutant

MBs (magenta) and EBs (green)
Carhan, A., et al. (2005)



Genetic subdivision of dsx neurons

Different dsx genomic fragments

40F04

42801
41401
42602
41D01
42004
40405

Zhou, C,, et al. (2014)



dsx neurons and 41A01-GAL4
neurons are important for female receptivity
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Zhou, C,, et al. (2014)



pCd neurons are important for female
receptivity
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Zhou, C,, et al. (2014)



pC1l neurons are important for female
receptivity

A 71G01-LexANdsx CAL4(A2)
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Calcium responses of female pC1 and
pCd neurons to courtship song and cVA

courtship
song
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Zhou, C,, et al. (2014)



pCd and pC1l Neurons function in
female receptivity

Courtship song

a .
> Female receptivity

Zhou, C,, et al. (2014)
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Abd-B are required for virgin female
receptivity

Receptivity
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Silencing Abd-B neurons decreases
pausing during courtship
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Bussell, J. J,, et al. (2014)




Activating Abd-B neurons induces pausing
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Bussell, J. J., et al. (2014)



Abd-B neurons are required for virgin
female receptivity

Drosophila virgin female receptivity

?

Internal

Abd-B
neurons

olowing down
=pausing

Bussell, J. J., et al. (2014)



How does a female decide to copulate

with a male?
-Receptivity circuit inside female

mature virgin (receptive) mated female (unreceptive)

Sp
courtship song, courtship song,

cVA, elc. f J cVA, etc
L

O
67d JO l ] 67d JO

il Y

pCd ' pCl central pCd pCl central

receptivity { tivit rejection
motor motor
Abd 8

pause open jump flutter extrude
vaginal plate away  wing Ovipositor

67d: Or67d ORN JO: Johnston's organ

Liu, Y. and C. H. Yang (2014)



>
>
(1))
e
©
)]
W
()]
(]
Q
=
W
(@)]
=
el
4y]
=
(1))
=
it
®©
=3
=
=3
@)

pain (painless) mutant females
copulate earlier than wild-type females

Ve Wild-type
(CS)

&Po-F | . - - - ———
0 2 4 6 8 10 12 14 16 18 20

Observation time (min)

pain:
a homolog of the

mammalian
TRPA1/ANKTM1

Sakai, T., et al. (2009)



pain-GAL4 drives GFP reporter expression
in the female brain

Sakai, T, et al. (2014)



Knockdown of pain expression in IPCs
enhances female sexual receptivity
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Sakai, T, et al. (2014)



Knockdown of pain expression in the MBs or
EB do not affect female sexual receptivity
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retn (retained/dead ringer) female behavior

retn” females retr females
courtship cl wing extensi

Weak Male
behavior

. XX; Wild type

» No male
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RETN: A-T Rich Interaction Domain
(ARID) transcription factor Ditch, L. M., et al. (2005)
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retn is antagonistic to fru™ in production of
courtship and development of the molL

Shirangi, T. R, et al. (2006)



dsx controls sexual behavior

Female courtship Male-male courtship

y events (5 min

2
=
[=
8
=
a@
=
o

Average number of male-male
courtship events in 5 min
« dsx'/+

Shirangi, T. R, et al. (2006)



fru and dsx act as parts of a ‘switch’
system controlling sexual behavior

Females
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Shirangi, T. R, et al. (2006)



Insulin signaling regulates female sexual
receptivity during starvation in Drosophila

Starvation regulates female sexual receptivity
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Lebreton, S., et al. (2017)



dilp genes showed significantly reduced
sexual receptivity after starvation
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Mutations of single dilps differentially affect
female receptivity
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Disrupting the insulin signaling in specific
neuronal circuitries inhibits the effect of
starvation on sexual receptivity

"
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uas-InR RNAI Fru-Gal4 Or67d-Gald OK107-Gal4 Aug2|-Gald

Mating (%)

(p 0.007)

ol

Fru-InR RNAi Or67d-InR RNA1 OK107-InR RNA Aug2l-InR RNA:
)

Starvation state

Mating (%)

(P 0.40)

o)

Time (min)

Lebreton, S., et al. (2017)



SUMMARY

 Whether virgin females accept males depends on multiple
facts, courtship song, cVA, sensory neurons, CNS, transcription
factors and so on.

 The mind of females would change after copulation, so called
post-mating switch.



References

Yamamoto, D. and M. Koganezawa (2013). "Genes and circuits of courtship
behaviour in Drosophila males." Nat Rev Neurosci 14(10): 681-692.

Liu,Y. and C. H.Yang (2014). "Unveiling the secrets to her heart." Neuron 83(1): 3-5.

Kurtovic, A., et al. (2007). "A single class of olfactory neurons mediates
behavioural responses to a Drosophila sex pheromone." Nature 446(7135): 542-
546.

Carhan, A., et al. (2005). "Female receptivity phenotype of icebox mutants caused
by a mutation in the L1-type cell adhesion molecule neuroglian." Genes Brain
Behav 4(8): 449-465.

Zhou, C., et al. (2014). "Central brain neurons expressing doublesex regulate
female receptivity in Drosophila." Neuron 83(1): 149-163.

Bussell, ].]., et al. (2014). "Abdominal-B neurons control Drosophila virgin female
receptivity." Curr Biol 24(14): 1584-1595.



References

Sakai,T., et al. (2009). "The Drosophila TRPA channel, Painless, regulates sexual
receptivity in virgin females." Genes Brain Behav 8(5): 546-557.

Sakai, T., et al. (2014). "Insulin-producing cells regulate the sexual receptivity
through the painless TRP channel in Drosophila virgin females." PLoS One 9(2):
e88175.

Ditch, L. M., et al. (2005). "Drosophila retained/dead ringer is necessary for
neuronal pathfinding, female receptivity and repression of fruitless independent
male courtship behaviors." Development 132(1): 155-164.

Shirangi, T. R., et al. (2006). "A double-switch system regulates male courtship
behavior in male and female Drosophila melanogaster." Nat Genet 38(12): 1435-
1439.

Lebreton, S., et al. (2017). "Insulin Signaling in the Peripheral and Central Nervous
System Regulates Female Sexual Receptivity during Starvation in Drosophila."
Front Physiol 8: 685.



CONTENT

e Partl Overview, virgin female receptivity
 Partll Sex-peptide (SP) signaling in post-mating switch

 PartIll Neuronal modulation of post-mating behaviors



Overview:

] oviduct

:] seminal
receptacie

_— :| uterus
| to circulatory system ‘,

Acps from male

Fig. Female genital tract simplified map: Fig. Distribution of sex Peptide Receptor and sp
Binding Patterns in Adult Female Drosophila:

From:MF wolfneer. 2002. The gifts that keep on giving physiological From:E. Kubli. 2008. Sexual behaviour a receptor for sex
functions and evolutionary dynamics of male seminal proteins in Drosophila. control in Drosophila females.



Mating behavior:

A. Orientation of the male B. Love song of the male. C. The male licks the
towards the female. genitalia of the female.

D. Attempted copulation. E. Copulation. F. A rejection response
by the female.

From: E. Kubli. 2003. Sex peptides seminal peptides of the Drosophila male.



Female Post-mating behavior in drosophila:

1. Stimulate female egg production and ovulation.

2.

3.

ZN

Reduce their receptivity to mating.
Mediate sperm storage.

A mated female has a short lifespan.

ammmm cminal fluid



The function of sperm and seminal fluid proteins:

seminal fluid proteins

Fertilization
Increase egg production rate

Store sperm to maintain the state of
intersection

Sperm competition

Increase egg production rate
Reduce female lifespan

Reduce their receptivity to mating

Mediate sperm storage




Accessory glands proteins:

Acps: accessory gland proteins

cDNA library from
D. simulans accessory glands

Select & sequence
male-gpecific ESTs

-" \-\

Expressed in Encode proteins
a.g. main cells and'or w/ signal peptide
e

M 4
- &

| Examine sequence of predicted protein |
and
Estimate d./d, by comparing D. simulans
Aup_ sequence lo D n_m.!.qnn_gasfqr gm_‘mmlq sequence
Fig. The “evolutionary EST screen” that
identified Acp genes.

The 83 predicted Acps include:

* Peptides (25) or prohormone precursors

e.g. the gvulation hormone Acp26Aa (ovulin)
the ‘sex peptide”Acp70A

* Glycoproteins
e.g. the sperm storage protein Acp36DE

* Modifying enzymes
Proteases (9)
Protease inhibitors (8)

e.g. the trypsin inhibitor Acp62F
Lipases (6)

* Many novel proteins
» ~ 11% with signs of rapid evolution

From:MF wolfneer. 2002. The gifts that keep on giving physiological functions and

evolutionary dynamics of male seminal proteins in Drosophila.


https://www.nature.com/articles/6800017/figures/2

Sites of synthesis of seminal fluid proteins:

Accessory glands proteins:

Tahble 1
of synthesis of seminal fluid proteins

Accessory gland secondary cells

Ejaculatory duct

Ejaculatory bulb

Mature of sec

An estimated 83 and proteins, many with unknown
functions. Acps include peptides, prohormones,

enzymes (pulative profeases, protease inhibitors, lipases
antibactenal peptides

Filaments of unknown constituents

Dup 9B (peptide)

Esterase-6 {enzyme)

Gilucose dehydrogenase (enzyme)
Andropin {peptide)

Dirosomycin {peptide)

PEB-me (protein)

ix-Vace acetate (Lipid)
CEYIE )

Drrosomycin {pepiide )

From: Tracey Chapman. 2004. Functions and analysis of the seminal fluid
proteins of male Drosophila melanogaster fruit flies.

63.67]
[14,16
[#9,105]

[3

91,100,107,117]




Summary of known functions of seminal fluid peptides

Trait Acp(s) responsible References

Egg-laying AcpT0A [21,29,¢

Aok pyresl > Ego-laying: Acp70A (sex peptide)
Dup99B* [90] Acp26Aa. Dup99B.

Receptivity AcpTOA [21,29,62]
Dup99B* 90 ¥ F
. ] > Receptivity: Acp70A. Dup99B.
Sperm storage Main cell Aeps [56,112]
AcpleDE [12.78]

Sperm displacement Main cell Acps [49.86] > Sperm Storage: ACp36DE

Sperm competition Acp26Aa, 'Ai:p_'-"‘il:kﬂ. Acp36DE,
Acp53Ea
Acp36DE

Protection against Andropin®
bacterial infections
Two unidentified Acps®

Protection against Acph2F*
proteolysis
AcpT6A*

Protection against Drosomycin® [39]

fungal infections

* Phenotype is observed in response to ectopic injections, no effects of
DupY9B are seen when females are mated to Dup99B-deficient males.

b In in vitro assays.

© Putative functions which need further confirmation, e.g. in assays with
Acp=deficient males.

From: Tracey Chapman. 2004. Functions and analysis of the
seminal fluid proteins of male Drosophila melanogaster fruit flies.



Summary:

1. Male drosophila provide information on post-mating behavior.
2+ Multiple seminal fluid proteins work together on post-mating behavior.

3. Typical postmating behavior is mainly caused by sex peptide.
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Structure and function analysis 1n Sex peptide:

|_8=S=|

WEWPWNRKPTKFPIPSPNPRDKWCRLNLGPAWGGRC

Sperm binding Immune response

Stimulation
of JH
synthesis

v v

Current Biology

Fig. Structure—function relationship in Sex-peptide.

Several receptors may interact with SP. SP receptor very likely interacts with the carboxy-
terminal part of SP known to be essential for eliciting the post-mating responses . The
prolines indicated in red are hydroxylated and may interact with pattern recognition receptors
(PRR) and thus induce antimicrobial peptide synthesis . The amino-terminal part of SP is
essential for inducing the synthesis of juvenile hormone (JH) and for binding to sperm.

From:E. Kubli. 2008. Sexual behaviour a receptor for sex
control in Drosophila females.



Mates of Acp26Aa-P-Gal4;UAS-SP-IR1 knock-down males
-« 15kD ¥ Mates of +;UAS-SP-IR1 control males
Mates of Acp26Aa-P-Gald;UAS-S5P-IR2 knock-down males
Mates of +;,UAS-SP-IRZ contral males

< 10kD Virgin control

-« Sex-peptide

-« 15kD
-« 10kD
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UAS-SP-IR2/UAS-SP-IR2
UAS-SP-IR3/UAS-SP-IR3
Acp26Aa-P-Gal4;UAS-SP-IR1
Acp26Aa-P-Gal4,UAS-SP-IR2
Acp26Aa-P-Gald4;UAS-SP-IR3

Acp26Aa-P-Gal4/Acp26Aa-P-Gal4d

Hours after initial mating

Fig. Female post-mating responses analyzed by using Fig. Effect of SP on female receptivity:
RNA interference:

From: Tracey Chapman. 2003. The sex peptide of Drosophila melanogaster
female post-mating responses analyzed by using RNA interference.


http://www.pnas.org/content/pnas/100/17/9923/F3.large.jpg?width=800%26height=600%26carousel=1
http://www.pnas.org/content/pnas/100/17/9923/F2.large.jpg?width=800%26height=600%26carousel=1
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Fig a and b. Effect of SP on ovipostion and ,;'ﬁ] ‘“"1 “
ovulation: T S

From: Tracey Chapman. 2003. The sex peptide of Drosophila melanogaster
female post-mating responses analyzed by using RNA interference.




Molecular mechanisms of sex peptides and sex peptide
receptors 1n post-mating response:

1. Gradual release of sperm bound sex-peptide controls female postmating
behavior in Drosophila.

2. Sex peptide receptor mediates the post-mating switch in Drosophila
reproductive behaviour.

3. SPR acts in neurvous system.



Sex peptide regulates the gradual release of sperm in female drosophila:

Anabody staining Spermhead

Ovulin SP, 36:SP; :

AB:SP 5,

SP 36
AB:SP6_20

SP,
AB:SP6_20

SP, SP
AB:SP, ,,

SP1-36
AB:SP,

Fig. Sex-Peptide Binds to Sperm Stored in Fig. The C-Terminal Part of Sex-Peptide Is
the Genital Tract of the Female. Gradually Cleaved off the Sperm Tail.

From: Jing Peng. 2005. Gradual release of sperm bound sex-
peptide controls female postmating behavior in Drosophila.



Unmodifed SP —>

SP lacking the

; —_—
N-terminal

Unmodifed SP —>

A modifed trypsin
cleavage site.

Antibody staining Spermhead

Fig. Sex-Peptide Lacking the N-Terminal End Cannot
Bind to Sperm.

Antibody staining Spermhead

Fig. SP Containing a Modified Trypsin Cleavage Site
Binds to Sperm Permanently and Cannot Be Cleaved.

From: Jing Peng. 2005. Gradual release of sperm bound sex-peptide
controls female postmating behavior in Drosophila.



Conclusions:

In sum, the PMR of D. melanogaster females can be divided into two phases: the
short-term PMR and the long-term PMR, respectively. The short-term PMR are
induced immediately after mating mainly by free SP, the long-term PMR, lasting
about one week, by the C-terminal SP fragment cleaved from SP bound to the
sperm tail. Both responses likely elicit the PMR by binding of SP to specific sites
in the central and peripheral nervous systems.



Molecular mechanisms of sex peptides in post-mating
responses:

1. Gradual release of sperm bound sex-peptide controls
female postmating behavior in Drosophila.

2. Sex peptide receptor mediates the post-mating switch in
Drosophila reproductive behaviour.

3. SPR acts in neurvous system.



SPR 1s required for the post-mating switch induced by SP.

Receptivity Re-mating or
assay rejection assay

Eclosion

withint 1 h %)

opulaban
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D1 Exale 2341+

*Ek Ek kk kE EE

Eggs laid per female in 48 hr

Fig a. Protocol for behavioural experiments in b—e. b, Receptivity of virgin
females. ¢, Number of eggs laid per female

From: Nilay Yapici. 2008. A receptor that mediates the postmating
switch in drosophila reproductive behavior.
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Fig d, Re-mating frequency. e, Ovipositor extrusions per minute during a
ten-min courtship assay with a naive wild-type male.

From: Nilay Yapici. 2008. A receptor that mediates the postmating
switch in drosophila reproductive behavior.
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Sex Peptide Receptor is required for the release of stored sperm
by mated Drosophila melanogaster females

Frank W. Avila', Alexandra L. Mattei’, and Mariana F. Wolfner
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Molecular mechanisms of sex peptides in post-mating responses

1. Gradual release of sperm bound sex-peptide controls
female postmating behavior in Drosophila.

2. Sex peptide receptor mediates the post-mating
switch in Drosophila reproductive behaviour.

3. SPR acts in neurvous system.



SPR is expressed in the female reproductive organs
and nervous system.
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Fig. SPR is expressed in the female reproductive organs and nervous system.

From: Nilay Yapici. 2008. A receptor that mediates the postmating
switch in drosophila reproductive behavior.



SPR acts 1n fru neurons.
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What happens to female during
mating?

Transfer of sperm

Transfer of seminal fluids
including sex-peptide (SP)

Transfer of male-specific
pheromones (e.g.cVA)

Physical contact/stimulation




What happens to female during
mating?

Transfer of sperm

Transfer of seminal fluids
including sex-peptide (SP) —9

Transfer of male-specific
pheromones (e.g.cVA)

Physical contact/stimulation

Fertilization

SP-induced post-mating
behaviors

Reduce female
attractiveness;

Unknown



Question 1: how do mated
females behave differently?

» Mated females consume more amino acids



keep virgin females for 4 days
or mix famales and males

S

separate females and males

'

aa(-) medium S
) ‘ -
eclosion | aa(-) medium -
Day 1 Day 2 Day 3 Day 4 Day 5 I 3 rk
B - G -
i | i v
0.25 - 1.6 - ichi
oL
5 1.2
=
E 0.15 1
5= 0.8 -
o 01
E L]
. —— 'D.4 -
E 0051 p-= - 0.275 J
¢ ed with ted 1 d
e mated wi P ma FoEY: mate
virgin mated SP9jA130 virgin with CS virgin with CS
CS female ASPR female ovo”'/ CS female
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Cell Reports

A Molecular and Cellular Context-Dependent Role
for Ir76b in Detection of Amino Acid Taste

Graphical Abstract Authors
Anindya Ganguly, Lisa Pang,
Vi-Khoi Duong, Angelina Lee,
Hanni Schoniger, Erika Varady,
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In Brief

Ganguly et al. demonstrate that Ir76b
sugars : amino acids mediates cellular and behavioral

' responses to amino acids that underlie
post-mating yeast and amino acid
feeding preferences of Drosophila
females. Ir20a, possibly one among many
factors, plays a role in changing Ir76b
activity from an ungated salt receptor to
an amino-acid-gated receptor.
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Another study shows that mating
has no influence on amino acids
consumption

www.nature.com/cr

Cell Research Wiy e s o
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ARTICLE

A post-ingestive amino acid sensor promotes food
consumption in Drosophila

Zhe Yang'~, Rui Huang™®, Xin Fu®®’, Gaohang Wang'~, Wei Qi'“, Decai Mac®, Zhaomei Shi”, Wei L. Shen® and Liming Wang'~*
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Question 1: how do mated
females behave differently?

» Mated females consume more amino acids

 Mated females are more aggressive
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Article  Published: 15 May 2017

Sperm and sex peptide stimulate aggression

in female Drosophila

Eleanor Bath B Samuel Bowden, Carla Peters, Anjali Reddy, Joseph A. Tobias, Evan Easton-Calabria,

Mathalie Seddon, Stephen F. Goodwin & Stuart Wigby
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Figure 1. Two proposed pathways for mating-induced female aggression
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Question 1: how do mated
females behave differently?

» Mated females consume more amino acids

 Mated females are more aggressive

 Mated females have increased locomotion activity
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Question 1: how do mated
females behave differently?

Mated females consume more amino acids
Mated females are more aggressive
Mated females have increased locomotion activity

Mated females have increased starvation resistance
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SHORT TAKE
Mating increases starvation resistance and decreases
oxidative stress resistance in Drosophila melanogaster
females

Brandy Fius.i':_I Sarah Sanduer‘] Jessica Bruer," Robin 2002; Kubli, 2003). Mated females show reduced sexual recep-
Roche,? Michael Wells® and Jadwiga Giebultowicz' tivity and a substantial increase in egg production. Mating also
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Increased starvation resistance in
mated females may depends on
selective accumulation of lipids

Table 1 Fat, protein and glycogen content in mated and virgin females of Drosophila melanogaster subjected to starvation

Before starvation

Nutnient Virgin Mated

Triacylglycerols 552 %1 108.4 + 10*
Proteins 1990 = 31 1786 £ 34
Glycogen 18221 19022

Starved 36 h

Virgin

21.2+£0.7
2029 + 24
21203

Mated

69.8 + 4.6*
165.0 £ 30
13206

Starved 60 h

Virgin Mated

1Mi1zx2 452 £ 6°
2234 = 34 176.2 = 39
06+£05 04+£02

All values are expressed in micrograms/fly; the data are means = SEM values (n = 5, except n = 3 for virgins starved for 60 h)
The data are pooled from two experiments, in which either 15 or 20 fhes were analyzed per sample
Significant differences (P < 0.01) between the values for virgin and mated females obtained by unpaired r-test are indicated by *
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Question 1: how do mated
females behave differently?

Mated females consume more amino acids

Mated females are more aggressive

Mated females have increased locomotion activity
Mated females have increased starvation resistance

Mated females lay eggs and reject males



Sex-peptide is the molecular basis of the sperm
effect in Drosophila melanogaster

Huanfa Liu and Eric Kubli*
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Sexual Behavior: How Sex Peptide Flips the Postmating
Switch of Female Flies

Q Oviposition
“ Re :

Cepl/w'fy /

Current Biology



Question 2: what’s the neural
basis for post-mating behaviors

* fruGAL4 neurons are involved;
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A receptor that mediates the post-mating
switch in Drosophila reproductive behaviour

Milay ¥apici'®, Young-Joon Kim' *, Carlos Ribeire” & Barry ). Dickson
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Question 2: what’s the neural
basis for post-mating behaviors

* fruGAL4 neurons are involved;

« Subsets of ascending VNC neurons;
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Article

Sex-Peptide-Regulated Female Sexual

Behavior Requires a Subset
of Ascending Ventral Nerve Cord Neurons

The egghead gene involved in glycosphingolipid biosynthesis
provides an essential component to the SP response.
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Question 2: what’s the neural
basis for post-mating behaviors

* fruGAL4 neurons are involved;
« Subsets of ascending VNC neurons;

* fru and ppk-positive sensory neurons in the genital tract;
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Control of the Postmating Behavioral Switch in
Drosophila Females by Internal Sensory Neurons

Chung-hui Yang,'® Sebastian Rumpf,'® Yang Xiang,' Michael D. Gordon,? Wei Song,' Lily Y. Jan,' and Yuh-Nung Jan'-*

ppk-GAL4 Labels SP-Responsive Neurons



ppk-GAL4 and fru-GAL4 Expression Overlap in Sensory
Neurons on the Female Reproductive Tract
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Sensory Neurons in the Drosophila Genital Tract
Regulate Female Reproductive Behavior
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Question 2: what’s the neural
basis for post-mating behaviors

* fruGAL4 neurons are involved;
« Subsets of ascending VNC neurons;
* fru and ppk-positive sensory neurons in the genital tract;

* dsx neurons are involved (several sub-types, including
ppk-positive sensory neurons, octopaminergic neurons,
SAG neurons and Mip neurons);
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Article

Neural Circuitry Underlying Drosophila
Female Postmating Behavioral Responses
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Question 2: what’s the neural
basis for post-mating behaviors

* fruGAL4 neurons are involved;
« Subsets of ascending VNC neurons;
* fru and ppk-positive sensory neurons in the genital tract;

* dsx neurons are involved (several sub-types, including
ppk-positive sensory neurons, octopaminergic neurons,
SAG neurons and Mip neurons);
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Question 2: what’s the neural
basis for post-mating behaviors

* fruGAL4 neurons are involved;
« Subsets of ascending VNC neurons;
* fru and ppk-positive sensory neurons in the genital tract;

* dsx neurons are involved (several sub-types, including
ppk-positive sensory neurons, octopaminergic neurons,
SAG neurons and Mip neurons);
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Ascending SAG Neurons Control
Sexual Receptivity of Drosophila Females
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Question 2: what’s the neural
basis for post-mating behaviors

* fruGAL4 neurons are involved;
« Subsets of ascending VNC neurons;
* fru and ppk-positive sensory neurons in the genital tract;

* dsx neurons are involved (several sub-types, including
ppk-positive sensory neurons, octopaminergic neurons,
SAG neurons and Mip neurons);
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