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Seminal fluid proteins (SFPs) are 
essential mediators of fertility
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Obps comprise a large 
51 member gene 

family in D. 
melanogaster

7 members are found 
in the seminal fluid 

and are transferred to 
females during 

mating2
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Male tissues produce a variety of pheromones that are 
transferred to females during mating, including some in 

the seminal fluid

Do seminal Obps act as carriers for male pheromones/odorants 
that mediate female post-mating behaviors?
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Are females receptive 
to remating @ 4 days?

Do females show normal 
7-day egg laying?

Male knockdown of Obp56g, but not other Obps, affects female receptivity to remate
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Obp51a, Obp56e, Obp56f, 
Obp56i not significant (n=28 WT, 

29 KD Obp22a)
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obp56g1Mates of Obp56g KD males are 
significantly more receptive to 

remating (p<0.001, n=31 WT, 26 KD)

Male KO of Obp56g, but not KD other Obps, affects female egg laying 

Obp56e KD

Obp51a, Obp22a, 
Obp56f, Obp56i 
not significant

Females mated to Obp56g KD males show sperm storage defects
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Obp56g is primarily expressed in the male ejaculatory bulb
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The Drosophila ejaculatory bulb

Mating plug

Ovipositor

Produces male sex 
pheromones (cVA + 
CH5O3) as well as 

components of the 
mating plug3

Gelatinous mass of 
proteins & lipids that 
aids in proper sperm 

storage in females 
post-mating5

Females mated to Obp56g KO males have reduced or absent mating plugs
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Mating plug dynamics can influence 
sperm competition6
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Sexual conflicts can drive 
rapid evolution & 

turnover of SFPs in 
Drosophila7

Obps are found in the seminal fluid of many species8-12

Conservation of functional class, turnover of genes is commonly 
seen in SFP evolution

Do Obps get “co-opted” to the seminal fluid over evolutionary time?
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Obp56g expression in the male reproductive tract is restricted to the 
melanogaster and obscura group species

Expression of other Obp genes in the male RT is evolutionary labile

Conclusions & Future Directions

Obp56g, but not other seminal Obps tested, plays an essential 
role in inducing post-mating responses in females. Obp56g

plays a role in proper mating plug formation, and consequently, 
the extent and persistence of the female post-mating 

response.

While Obp56g is conserved in all 12 species tested, expression in 
the male reproductive tract is restricted. This lineage-specific 

acquisition of male RT expression and essentiality for full male 
fertility suggests it might be involved in, or subject to, sexual 
conflict. We are currently testing whether Obp56g is rapidly 

evolving, and whether this is the case for the other seminal Obps
with no detectable reproductive function.

Deletion allele4 of 
Obp56g recapitulates 
male KD phenotype

Observed single pair 
matings between control 
or knockdown males and 

CS females. Removed male

4 days later, introduced CS 
male into vial and recorded 
proportion of females that 

remated within 1 hour

Assessed significance using 
Fisher’s exact test

Observed single pair 
matings between control 
or knockdown males and 

CS females. Removed male 
after mating (n > 25 for 

each group)

Every 24 hours, 
transferred female to new 

vial and counted the 
number of eggs laid in 

previous vial

Assessed significance by 
fitting a Poisson GLMM to 

the data (Eggs ~ Male 
Genotype + Day + 

(1|Female ID))

Observed single pair 
matings between control 
or knockdown males and 

CS females. Removed 
male after mating

2 days later, flash froze the 
female in liquid nitrogen, 

dissected out the 
reproductive tract, imaged 

under coverslip using 
epifluorescence

Deletion allele4 places GAL4 
under control of endogenous 

regulatory elements of Obp56g

Aged F1 males from above 
cross for 3-5 days, dissected  
the male reproductive tract

The mating plug also retains seminal fluid in the 
female post-mating, which helps Sex Peptide bind 
sperm in the storage organs to elicit the long-term 

post-mating response5

Dissected the female 
reproductive tract, 

imaged under 
coverslip using 

epifluorescence

Used publicly available RNAseq data13 to 
assess Obp ortholog expression in male 

reproductive tract tissues from 8 
Drosophila species

Heatmap of DEseq2 normalized read 
counts. Each column is a different Obp
gene (grey bars are genes without an 

ortholog)

SFPs are secreted from tissues of 
the male reproductive tract

Drosophila odorant binding proteins (Obps) in the antennal sensilla 

Obps are thought to bind 
odorants in the external 
environment and help 

transport them across the 
aqueous lymph to the 

ORs, potentially 
mediating downstream 

neuronal responses1

These pheromones & prohormones have been shown to 
affect female receptivity to remating and the induction of 

egg laying post-mating3

p<0.001, n=50 WT, 48 KO

References: 1- Larter et al., 2016 eLife. 2- Findlay et al., 2008 PLOS Biol. 3- Billeter & Wolfner, 2018 
J Chem Ecol. 4- Jeong et al., 2013 Neuron. 5- Avila et al., 2015 Genetics. 6- Lupold et al., 2013 PNAS. 
7- Haerty et al., 2007 Genetics. 8- Sun et al., 2012 PLOS One. 9- Kelleher et al., 2009 Insect Biochem
Mol Biol. 10- Sirot et al., 2008 Insect Biochem Mol Biol. 11-Baer et al., 2012 J Proteomics. 12- Xu et 
al., 2013 J Proteomics. 13- Yang et al., 2018 Life Sci Alliance. NIH R01-HD059060 to AGC and MFW.  

1

https://elifesciences.org/articles/20242
https://journals.plos.org/plosbiology/article?id=10.1371/journal.pbio.0060178
https://link.springer.com/article/10.1007/s10886-018-0947-z
https://linkinghub.elsevier.com/retrieve/pii/S0896-6273(13)00541-2
https://www.genetics.org/content/200/4/1171
https://www.pnas.org/content/110/26/10693?ijkey=d7a4c5e047b1fcf3df9ca7ef5c765f4cc1d85614&keytype2=tf_ipsecsha
https://www.genetics.org/content/177/3/1321#skip-link
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0030040
https://www.sciencedirect.com/science/article/pii/S0965174809000563?via%3Dihub
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2758040/
https://www.sciencedirect.com/science/article/pii/S1874391912005945?via%3Dihub
https://www-sciencedirect-com.proxy.library.cornell.edu/science/article/pii/S187439191200752X?via%3Dihub
https://www.life-science-alliance.org/content/1/6/e201800156

