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We are requesting Drosophila subobscura to be added to the list of specimens to be 
imported to Australia for research purpose. Fruit fly (vinegar fly) Drosophila species is one of 
the best-established genetic model organisms in biology. Drosophila research has over a 
hundred years of history that awarded six Nobel Prizes for Physiology or Medicine to date. 
In addition to its importance in research, a number of different fruit flies have been cultured 
in many countries across the globe and there has been no significant evidence of ecological 
and environmental impacts caused by introducing exotic Drosophila species to the 
laboratories. About twenty Drosophila species have been previously assessed for their 
potential risks of introducing to Australia, and they are in the list of specimens to be 
imported to Australia since 2001. Most other Drosophila species that are not listed have 
little difference in their habitat requirement, reproduction capacity, and potential impacts 
on Australia’s wild life and agriculture. 
 
Here are the pictures of male (left) and female (right) Drosophila subobscura. They are 
readily distinguishable from each other (photos taken from https://v3.boldsystems.org). 
Males are thinner than females and have a dark spot at the tail of the abdomen. 

 
 
 
1. Provide information on the taxonomy of the species 
 
Family: Drosophilidae 
Genus: Drosophila 
Species: Drosophila subobscura 
 
 
2. Provide details on the way in which the species should be kept, transported and 
disposed of in accordance with the types of activity that the species will be used for if 
imported into Australia.  
 

- Drosophila subobscura live flies will be imported from Drosophila resource centres in 
Japan (http://shigen.nig.ac.jp/fly/kyorin/) or in USA 
(https://www.drosophilaspecies.com). 



 
- Drosophila subobscura will be used for research purpose only. We will study the 

mechanism of genome evolution by examining the gene expression and the tissue 
anatomy of the species. 

 
- Animals are doubly contained at all time during the transportation; primarily in a 

plastic vial with a cotton plug, and secondarily in a larger box, for example a standard 
shipping cardboard box. Animals will be firstly imported to the local Approved 
Arrangements (AA)-Accredited quarantine facility. After the pest infection is 
monitored, animals will be transferred to the Physical Containment 2 (PC2) animal 
facility while animals being doubly contained during the transportation. Both the AA-
Accredited facility and the PC2 animal facility are credited to use exotic animal 
species in the academic research environment. Persons who enter these facilities are 
appropriately trained and aware of the risks of potential release to the environment. 
Both facilities must have the anteroom where an accidental release of animals will 
be checked and contained.  

 
- In an extremely unlikely scenario where animals are found outside the AA-

Accredited or the PC2 facilities, the facility manager will be informed and reinforce 
the risk mitigation procedure to all members of the laboratory who have access to 
these facilities. 
 

- Surplus animals are killed either by freezing or by heating at 90°C for one hour in 
doubly contained plastic bags inside the AA-accredited or PC2 facility. Bags are 
brought to outside the facility to be autoclaved and incinerated. 

 
 
3. Provide information on, and the results of, any other environmental risk assessments 
undertaken on the species both in Australia and overseas, including any Import Risk 
Analyses.  
 

- Drosophila subobscura is not internationally considered as a harmful pest species. 
The list of species that are considered invasive in various regions in the world can be 
found from the website of United States Department of Agriculture 
(https://www.invasivespeciesinfo.gov). Drosophila subobscura is not named in the 
list. 

 
4. Provide an analysis of the overall potential impacts on the Australian environment 
should the species escape containment, including a statement on the likelihood that the 
species could become an environmental pest. 
 

- The impacts of the release of Drosophila subobscura on the Australian environment 
are considered very little. Most Drosophila species including Drosophila subobscura 
live on decaying plant materials and feed on the microbial community1. Hence, it is 
unlikely that they do any harm on agricultural plants and crops or other animals.  

 
  



5. What conditions or restrictions, if any, could be applied to the import of the species to 
reduce any potential for negative environmental impacts (e.g. single sex imports, desexing 
animal prior to import etc.).  
 

- The species will be kept across generations for the research purpose. Therefore, they 
should not be desexed, and single sex imports are not appropriate. 

 
 
 6. Provide a summary of the proposed purpose of import, including why this species has 
been chosen for import and details of the research facilities. 
 

- is the principal investigator at the John Curtin School of Medical 
Research at the Australian National University. 

- Drosophila subobscura will be kept in the AA-accredited quarantine facility or in the 
PC2 animal facility in the John Curtin School of Medical Research. 

- As outlined in the section 2, animals will be kept in the plastic vials at all time. When 
doing the experiments, animals are taken out from the vials and laid still on the CO2 
gas pad. There is very little chance of them escaping. In case they escape, they will 
be captured by insect zappers situated inside the facility or they will die by starvation 
because there is no food source in the facility. Insect zappers are also located in the 
anteroom situated between the facility and outside. Animals are killed inside the 
plastic vial by freezing or heating at 90°C. The freezer and the heating oven are 
located inside the AA-accredited and the PC2 animal facility. 

- Drosophila subobscura is in the Drosophila obscura group2, which has been 
extensively studied for the molecular evolution of karyotypes. The obscura group 
species have undergone dramatic changes in the chromosome arrangements, with 
one of the autosomal chromosome arm being fused to the X chromosome3,4. 
Therefore, studying Drosophila obscura species including subobscura will provide 
great insights into the genome evolution. 

- Individual Drosophila subobscura specimens will not be able to be identified or 
tracked through the import process. 

 
 
7. Provide information on the status of the species under the following international 
conventions. 
  

- Drosophila subobscura is not listed in CITES Appendices I, II or III. 
- Drosophila subobscura is not listed in IUCN. 
- Drosophila subobscura is not listed in CMS. 

 
  
8. Provide information about the ecology of the species.  
 

- The lifespan of Drosophila subobscura adults is reported to be about 47 days for 
both females and males5. About the same lifespans are observed for most other 
Drosophila species. 
 



- There is no detailed information of the body weight and size of Drosophila 
subobscura adult flies. However, most Drosophila species are about the same size 
and weight6. Based on the information of Drosophila melanogaster7, it is expected 
that both females and males of Drosophila subobscura are sized between 2 to 3 mm 
including wings, and they weigh about 100 ~ 160mg. 
 

- Drosophila subobscura has been found broadly in Europe and parts of North and 
South America. Below map (taken from http://evolution.ibmc.up.pt) shows sites 
(yellow circles) where the species has been identified and regions that are predicted 
to be suitable for survival (coloured in red). 

-  
-  

 
- Drosophila subobscura can feed on decaying plants of all sorts. They feed on the 

microbial community (bacteria, moulds, and yeasts) responsible for decomposition1. 
 

- Drosophila species are largely solitary and have very limited social behaviours8,9. No 
aggressive behaviours or any behavioural traits that would harm humans or 
domesticated animals have been reported. Zebra jumping spiders and Chinese 
mantis are among the known natural predators of Drosophila species10. 

 
 
9. Provide information on the reproductive biology of the species:  
 

- Drosophila males become sexually mature after 0 to 19 days of eclosion while 
females take 0 to 6 days before they can fertilise11. 

 
- A single fertilised Drosophila female can lay up to 500 to 1000 eggs for her life in the 

laboratory setting (about 30 days of reproductive period)12 although it is expected 
that they reproduce considerably less in the wild. Drosophila females can store 
sperms for a couple of weeks after a single episode of mating13. 
 



- When a female animal mates with a male animal from a different species, the male 
progeny becomes infertile. This phenomenon is called “hybrid dysgenesis” and is 
commonly observed between different Drosophila species. This is caused by 
difference in the repertoire of transposable elements and their counteracting RNA 
molecules or by the sex chromosome linked toxin-antitoxin system that is highly 
diverged between species14,15. 
 

- Female Drosophila lay unfertilised eggs, but they do not develop to become larvae12. 
Hermaphroditism has been documented only for a few insect species, not including 
fruit flies16. 

 
 
 
10. Provide information on all other Commonwealth, state and territory legislative 
controls on the species and proposed research, including any state/ territory risk 
assessments of the species available. 
 

- Drosophila subobscura is not registered as the potential invasive alien species for the 
European Union including the United Kingdom 
(https://ec.europa.eu/environment/nature/invasivealien/list/index en.htm), or 
Canada (http://habitattitude.ca/home-2/). 

- To the best of our knowledge, no control measures are installed in any countries to 
regulate the transportation of Drosophila subobscura or research using this species. 
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