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HKU Conservation Forensics Lab develops novel environmental DNA monitoring method
for identifying rare and endangered fish species sold in Hong Kong wet markets

May 25, 2022

Image 1: Epinephelus fuscoguttatus, a type of brown marbled grouper which is listed as vulnerable and
decreasing according to The International Union for Conservation of Nature (IUCN) were detected in the
study.

In a paper recently published in Methods in Ecology and Evolution, researchers in the Conservation Forensics
Lab at The University of Hong Kong have outlined a powerful new tool for monitoring trade of rare and
endangered fish species in Hong Kong wet markets. Using environmental DNA (eDNA) present in the drain
runoff water of fish markets, researchers were able to extract and sequence enough DNA to identify over 100
species of fish that had passed through the market.

Various types of vulnerable or endangered species were detected by the eDNA method in the study, including
Epinephelus fuscoguttatus, a type of brown marbled grouper which is listed as vulnerable and decreasing
according to The International Union for Conservation of Nature (IUCN), and three eel species including
Anguilla japonica and Anguilla rostrata, which are listed as endangered by IUCN, as well as
CITES(Convention on International Trade in Endangered Species of Wild Fauna and Flora)-listed European
eel, Anguilla anguilla. Two types of bream were detected including the golden threadfin bream (Nemipterus
virgatus) which is listed as vulnerable by the IUCN, and the Okinawa seabream (Acanthopagus sivicolus),
listed as vulnerable and decreasing by the ITUCN.
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Metabarcoding Allows Identification of Species At Once

Barcoding is a common method of species identification, wherein certain regions of an organism’s genome
are sequenced and used to identify the organism in question. Each species has its own unique ‘barcode’, which
can provide a more reliable form of identification than traditional morphology-based methods. This technique
can be expanded to identifying many species at once (known as metabarcoding) thanks to advanced high-
throughput sequencing technology. Even the small amounts of DNA shed from plants and animals into the
environment (eDNA) are sufficient for metabarcoding which enables identification of mixed communities of
species that may have been present in the area.

In this study, researchers in the Conservation Forensics Lab aimed to develop a method for identifying fish
species traded in Hong Kong markets that does not rely on having fish taxonomy experts spend hours visually
identifying every fish on sale. Further, many fish vendors are often reluctant to permit lengthy inspections of
their wares, as endangered fish species can often be found for sale in Hong Kong markets.

The method outlined in the paper compared the two most common types of eDNA capture: filtration and
precipitation. In the filtration method, one litre of water collected from the drains in three wet markets was
collected and passed through a fine filter, which captured tissue, blood, and other cellular debris holding
enough DNA to make an identification of the fish species that shed it. The precipitation method used even
less water, enabling identification of fish species present by chemical precipitation of eDNA present in cellular
debris from 45 ml of drain runoff. After the drain water was collected, eDNA was extracted and sequenced
and fish species present in the three wet markets investigated over a 5-day period were identified. To confirm
the results, an expert fish taxonomist performed a visual survey, and the overlap of species detections were
compared.

High Reliability and Easy to Adapt

While it is impossible to be 100% certain in identifying every single species present with either method, the
advantages of a DNA-based survey method are numerous. Chiefly, DNA-based IDs can be more reliable than
morphological I1Ds, and this is especially true when fish are sold butchered or belong to certain similar-looking
genera and families. The DNA extraction method outlined in the paper is also very simple and can easily be
executed by anyone with basic molecular lab training of several hours. Visual surveys require hours and hours
of extensive work by multiple expert taxonomists, which has been a factor holding back rollout of regular
surveys in Hong Kong.

‘We hope that our method will not only encourage local authorities to adopt more high-tech solutions to

monitoring and combatting the illegal wildlife trade in Hong Kong, but also help expand the use of eDNA and
metabarcoding further into urban contexts,” said John L RICHARDS, co-author of the journal paper.
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About HKU Conservation Forensics Lab

Working towards the conservation of illegally traded wildlife in Hong Kong, members of the Conservation
Forensics Lab at HKU are trained in various tools and techniques for identifying the legality of seized species.
In order to support government and conservation efforts in curbing the trade of threatened species, the lab
provides a platform for interdisciplinary scientific research and education to the general public. For more
information about the Lab, please visit: https://www.ccf-hku.com

Link of journal paper: https://besjournals.onlinelibrary.wiley.com/doi/10.1111/2041-210X.13842

Image download and caption: https://www.scifac.hku.hk/press

For media enquiries, please contact Ms Casey To, External Relations Officer (tel: (852) 3917-4948; email:
caseyto@hku.hk)/ Ms Cindy Chan, Assistant Director of Communications of HKU Faculty of Science (tel:
(852) 3917-5286; email: cindycst@hku.hk).
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