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Abstract 

The San Diego Zoo Institute for Conservation Research established 40 yr ago the first zoo-based 
repository for viable cell cultures, the Frozen Zoo®. Skin biopsies from mammals were collected 
aseptically, cultured, and viable early passage diploid fibroblast cells were frozen and maintained 
in liquid nitrogen storage. Early applications focused on chromosomal evaluation for species 
identification and potential chromosomally-based reproductive problems, resulting in many 
significant publications. In the intervening decades, the concept of the Frozen Zoo has been 
expanded, its taxonomic breadth enlarged, and the scope of its applications broadened in ways 
unimaginable at the time of its initiation. Now comprising more than 23,500 cryoprotected 
reproductive tissues and gamete samples, as well as frozen tissues for nucleic acid extraction, DNA 
samples, and frozen fibroblast cell cultures from approximately 10,000 individuals that encompass 
all classes of vertebrates. Altogether more than and 1000 species are represented rendering the 
collections of the Frozen Zoo a unique resource. Viable individuals from two endangered species 
(Ros gaurus and Rosjavanicus) have been cloned from cells in the Frozen Zoo using somatic cell 
nuclear transfer. 2 The Frozen Zoo is contributing scores of samples for whole genome sequencing 
projects of endangered species that pave the way for achieving a deeper understanding of aspects 
of the biology of numerous endangered species.3 Cells are now banked in the Frozen Zoo from 
one extinct species and multiple critically endangered species; these cell-based resources could be 
a source of genetic variation to rescue populations compromised by inbreeding and low population 
numbers. With our partners, genetic enrichment of the black-footed ferret, Mustella nigripes, 
utilizing frozen cell cultures banked from wild-caught individuals captured in the mid 1980s 
through somatic cell nuclear transfer (SCNT) cloning is being explored.5 The northern white 
rhinoceros, Ceratotherium simum cottoni, is at the brink of extinction with only three surviving 
individuals comprising an aged population of related animals. Previously, we have generated 
induced pluripotent stem cells (iPSC) from northern white rhinoceros 1 with the intention of using 
advanced genetic and reproductive technologies to rescue the species from extinction.4 Other 
species, such as Arabian oryx, Oryx leucoryx, and Somali wild ass, Equus africanus somaliensis, 
and others, may also benefit from initiatives that potentially increase the impact of the Frozen Zoo 
for maintaining sustainable populations. The need for establishing mUltiple centers into a global 
network of wildlife biobanks, especially including countries rich in biodiversity, in order to collect, 
establish, and maintain resources for global biodiversity conservation efforts will be discussed. 
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