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STATEMENT OF NEED
Biobanking for Southeast Asian Wild Pigs in the face of African Swine Fever

INTRODUCTION

Despite covering only 3% of Earth’s land?, Southeast Asia has incredibly rich biodiversity with
exceptionally high levels of species endemism. This bio-cultural hotspot? encompasses 20% of the
world’s vertebrate and plant species®. Unfortunately, species and ecosystems of all types are under
threat in the region®. Southeast Asia has some of the highest deforestation® and habitat degradation®
rates in the world, with hunting and the wildlife trade remaining a major threat to biodiversity’. This
has led to the region having one of the highest proportions of its vascular plant, reptile, bird, and
mammal species categorised as globally threatened on the IUCN Red List® This has serious
consequences for the economies of Southeast Asia which depend on natural resources for a range of
ecosystem services crucial to the economies, livelihoods, food security, and well-being of its people
and communities — such as clean water, air, food and fibre, and a habitable planet.

Infectious diseases in wildlife populations are emerging at unusually high rates®. These emerging
infectious diseases (EIDs) can result in species declines and hamper recovery efforts for at-risk
populations®. A recent devastating example can be seen in Highly Pathogenic Avian Influenza (HPAI)
leading to the deaths of 3.6% of the entire population of critically endangered California Condors
(Gymnogyps californianus), with multiple breeding pairs impacted, setting recovery efforts back
decades™. Similarly, elephant endotheliotropic herpesvirus (EEHV) causes a highly fatal haemorrhagic
disease in young elephants and has been responsible for about half of the deaths of young elephants
in zoological insitutions!?. There is an urgent need to determine the extent to which this disease is
occurring in, and especially its potential impact on wild populations®. This is because rapid and
catastrophic declines in wildlife populations due to disease outbreaks can cause ecosystem-level
changes. For instance, chytrid fungi (Batrachochytrium dendrobatidis and B. salamandrivorans) have
contributed to global amphibian declines and extinctions!®, resulting in the declines of snake
populations as well>. Meanwhile, macroparasites have decimated honeybee populations?,
endangering human food system sustainability. Extinction events have even been observed due to
diseases, as seen in the disappearance of a substantial proportion of Hawaiian avifauna due to avian
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malaria and birdpox in the late 1800sY. Therefore, proactive species-targeted action need to be taken
before it is too late.

Today, African Swine Fever (ASF) is one of the most devastating diseases affecting domestic and wild
pigs. A status review and analysis of the threat is described in the following paragraphs.

AFRICAN SWINE FEVER AND SOUTHEAST ASIA’S ENDEMIC PIG SPECIES

Following the IUCN Species Survival Commission Guidelines on the Use of Ex situ Management for
Species Conservation?8, we believe that we must consider all options in our conservation tool box and
would like to propose an assurance strategy for the continued survival of Southeast Asia’s endemic
wild pig species in the light of the African Swine Fever threat:

i. Status review, including a threat analysis:

ASF is caused by a DNA virus and is an EID that is lethal for all Asian and European pig species®.
Transmission can occur through direct contact, indirectly via vectors such as ticks®, through the
consumption of infected meat®®, or through contact with contaminated materials®!. Since first
appearing in Asia in 2018, the disease has spread to almost all Southeast Asian countries,
encompassing the range of threatened bearded pigs (Sus barbatus), warty pigs (Sus ssp.) and babirusa
species (Babyrousa ssp.)*®?2. The rapid spread of ASF in domestic (Sus scrofa domesticus) and free-
living wild Sus scrofa has inevitably led to the mass mortality of wild Sus scrofa in certain areas®.

The susceptibility of endemic Asian pigs to ASF is proven?*?® with very low disease resistance in the
populations. This is exacerbated by other risk factors including the threatened conservation statuses
of most of these species, and generally above average levels of domestic farming, trade, human
density, consumption of pork, and interaction with Sus scrofa within the ranges of these species®.
Therefore, it is likely that ASF has already reached, or will soon reach, most of the region’s 12
threatened pig species (Table 1), with mass die-offs already reported in a population of Philippine
warty pigs (Sus philippensis)?’, bearded pigs on Borneo?, and babirusa on Sulawesi?®. This poses an
extinction threat for populations as well as for entire species endemic to the region, especially for
those have already small or restricted populations.

This is then likely to lead to downstream ecological and socioeconomic impacts throughout the region;
for example, the decline of prey species for endemic and threatened predator species such as the
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Sumatran and Siberian tigers (Panthera tigris sumatrae, P. t. altaica), and Javan and Amur leopards
(Panthera pardus melas, P. p. orientalis) threatens their already dwindling populations, and may shift
their diets towards forest-edge livestock, thereby increasing human-wildlife conflict . The population
collapse of wild pig species also affects the livelihoods and cultural traditions of millions of people®.

ii. Role(s) that ex situ management can play in the overall conservation of the species:

Following the precautionary principle, we are proactively proposing an assurance strategy for the
continued survival of these species. Some of these species are currently being managed under human
care, e.g. in SE Asia or Europe. We are proposing the pro-active collection and culture of tissue and
cell types from as many genetically-diverse individuals of these species for biobanking. The availability
of in vitro cell culture and long-term storage of living tissue and cells offers opportunities to save living
material from individuals after their death and even beyond extinction. This would provide a valuable
resource for species conservation and recovery as well as research in assisted reproduction,
evolutionary biology, and wildlife medicine.

jiii. Characteristics and dimensions of the ex situ population needed to fulfil the identified
conservation role(s):

With a focus on captive populations of endemic Southeast Asian pig species (Table 1), especially
threatened species, we are proposing the opportunistic and where possible pro-active collection of
tissues from able and willing zoological institutions and conservation breeding centres. Prioritization
of institutions, species, and individuals will be undertaken in consultation with species experts and
partners.

iv. Resources and expertise needed for the ex situ management programme to meet its
role(s) and appraise the feasibility and risks:

Mandai Nature was established by Temasek and Mandai Wildlife Group, and is dedicated to advancing
efforts on biodiversity conservation in Asia. With a focus on averting species extinction especially in
Southeast Asia, Mandai Nature delivers conservation programmes at scale with partners, as well as
convenes partnerships and collaborative alliances to address critical conservation outcomes. As the
conservation arm of Mandai Wildlife Group, Mandai Nature also works closely with the Group to apply
holistic conservation approaches by integrating ex situ and in situ conservation action.

The Endangered Species Conservation via Assisted Reproduction (ESCAR) lab is a project hosted by
Mandai Nature. ESCAR focuses on the biobanking and reprogramming of somatic cells into induced
pluripotent stem cells (iPSCs), as well as researching into embryo development and assisted
reproduction using stem cell-based techniques. Currently, ESCAR is focusing on Southeast Asian
mammals, in particular the endemic pig species.

ESCAR is situated in Singapore, which is a hub for biodiversity conservation in Southeast Asia, with a
strong focus on research and development and access to a diverse range of Southeast Asian
ecosystems and species. This location aligns with ESCAR’s research and conservation goals, making
the lab a highly appropriate choice for the biobanking of cells from Southeast Asian endemic wild pigs.

Upon prioritization of institutions, species, and individuals, skin samples from captive populations of
endemic Southeast Asian pig species would be collected by agreeable institutions. These tissues would
then need to be transported either in a chilled or cryopreserved state to a regional collaborating
laboratory or to ESCAR, whereupon the derivation of primary cell lines in in vitro culture would
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commence. If not yet in ESCAR, these cell lines would then need to be cryopreserved and transported
to ESCAR for the final step of reprogramming for iPSCs. Both primary cell lines and iPSCs will be
maintained in ESCAR’s and Mandai Wildlife Reserves’ biobanks.

Import and/or export permits for tissues and cells will depend on the CITES-listing of the species
involved. Protocols for tissue collection, cell culture, cryopreservation, and transport will be made
available by ESCAR.

V. Informed and transparent decision:

Working with relevant experts, specialists, and interest groups, we hope to collaborate with important
and interested zoological institutions and research facilities in order to establish a genetically diverse
biobank of somatic and stem cells from the endangered endemic Southeast Asian pig species, in order
to provide an assurance strategy in the event of the extinction threat posed by ASF.

This document was created in consultation with Mandai Nature (Sonja Luz); ESCAR (Ng Soon Chye);
the Babirusa EEP (J6rg Beckmann); Visayan Warty Pig EEP (Lidia Przybylska); EAZA Tapir and Suiform
TAG (Jorg Beckmann); EAZA Biobank (Anna Mekarska); IUCN Wild Pig Specialist Group (Johanna Rode-
White); and the IUCN-SSC Animal Biobanking for Conservation Specialist Group (Oliver Ryder)3L.
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Table 1: Southeast Asian endemic wild pig species, their conservation status, range, and known numbers in captivity.

(Porcula salvania)

Species Conservation Range Number of Number of
status®? institutions®* | individuals®’
Sunda bearded pig VU Borneo (Brunei; Kalimantan, Indonesia; Sabah & Sarawak, Malaysia) 0 0
(Sus barbatus barbatus) Peninsula Malaysia, Malaysia
Western beardt.ed Pig VU Sumatra, Indonesia 1 8.11
(Sus barbatus oi)
Palawan bearded pig . _——
(Sus ahoenobarbus) NT Palawan Faunal Region, the Philippines 0 0
Javan warty pig EN Java, Indonesia 6 40.46
(Sus verrucosus)
Bawean warty pig 5 . 34
(Sus blouchi) ? Bawean, Indonesia 1 0.0.3
Sulawesi war.ty Pig NT Sulawesi, Indonesia 0 0
(Sus celebensis)
Visayan warty pig . e
(Sus cebifrons) CR West Visayan Islands, the Philippines 53 115.132.26
Philippine warty pig I
(Sus philippensis) VU The Philippines 0 0
Oliver s w:.=|rty P8 VU Mindoro, the Philippines 0 0
(Sus oliveri)
Sulawesi babirusa . .
. VU Sulawesi, Indonesia 29 37.51
(Babyrousa celebensis)
Hairy babirusa VU Sula & Buru Islands, Indonesia 18 37.45
(Babyrousa babyrussa)
Togian Islands babirusa . . .
E
(Babyrousa togeanensis) N Togian Archipelago, Indonesia 0 0
Pygmy hog EN Assam, India® 1 2.0
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