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l O an ln g An emerging frontier in wildlife conservation

Freezing and preserving life is no longer just the stuff of science fiction. Mandai Wildlife Group and NUS' Lee Kong Chian Natural
History Museum are storing the cells and tissues of animals for research and conservation. ANGELICA ANG and LEE YU HUI crack the
ice on the evolving science of cryopreservation.
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Cells are provided with growth factors and After enough cells are proliferated,
Hormones which boost their proliferation
potential, thus “tricking’ them into multiplying

anti-freeze s added and they are
frozen and stored in cryo vats.

Cryo-conservation :

How animal cells in cold storage can
help with wildlife protection in S’pore

Such repositories aid research
into species, with the aim of
saving them from extinction

Angelica Ang

Singapore is buikd
of South-east Asian animals,
o n - housed at two
!(m\lmm here - is slowly swelling
region's mammals, birds,
amphibians and reptile:
ese repositories of life at the
NUS Lee Kong Chian NatualHis-
ai Wildiife

Reserve containjustracesofthese
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sub-zero p
researchers  better understand
these specie,contibuting 0 thlr

ng _technologies
ildlife Group,
igapore’s five

wildlife parks, can even keep these
cells alive.
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In January, Mandai Nature ~ the.
conservation arm of Mandai Wild-
life Group — achieved a_break-
through: Researchers there suc-
cessfully banked the live cells of 10
species of birds. These include the
critically endangered Bali myna,
and endangered lilac-crowned
amazon and milky stork.

Previously, only live mammalian
cellswere ffetively banked nche
Republ

' Soria Luz,chief executive of
Mandai Nature, said this marks the
latest addition to Singapore’s con-
scrvmwn toolkit.
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THE PROMISE OF BIOBANKING

Biobanking is the storage and pres-
ervation of biological material
from animals, plants and other
forms of living matter. It is most of-
ten done through cryopreserva-
tion, where samples are kep fo-
zen at sub-z e

can continue to grow and replicate.
“This paves the way for novel ap-
pliations oftechnology ke n-vit-
10 fertilisation. Far into the future,
rewzrchen could potentally use
to bring extinet animals back
{011fe,although there are no plans
t0do so for now.

e
opened during the American Civil
War in 1862, in Washington's Army
Medical

Back then, the biobank  which
mostly held the amputated limbs
and diseased organs of humans
was used to expand the under

Manﬂa\ Widiife Groups vice-president of veterinary heaithcare Xie Shangzhe

standing of disease and war inju.
ries and develop measures o bet
ter care for American soldier
T th as few decades, there s
n_exponential rise in
burden of chronic diseases.
Blobanking allowed researchers
to keep records of the changes
genes and protei
Siferent condicions.
As biobanking technology be-

affilated with
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tinction, these reposiores serve

valuable homes for the tissue
and genetic. material of endan
gered species.

Singapore got s first conserva-
tion biobank in 2009.

The result o a collaboration be-
tween the National University of
Singapore and Mandai_Wildlife
Group, then known as Wildlife Re-
serves Singapore, the biobank fo-

thescientific community started to
recognise the potential for apply-
ing it outside of the medical realm.
Conservationists, in particular,
started to take notice.
With a third of the planet’s flora
and fauna being threatened by ex-

sues for research.
Today, that biobank s helmed by
the university’s Lee Kong Chian
Natural Hisory Museur,
i hmhﬂ approximately 33400
sa e e e
b e e e

mammals and birds. Currently,its

samples span 3,283 species.
M

farc

samples - including
o the ricaly endangered
Raffles banded langr, a type of
rimate - are also sored, sad Mr
Foo Maosheng, who oversees the
museum’s insect and cryogenic
collections.
‘The samples are used mainly for
arch.

“IF we're trying to find out what

to sce which trees they feed on
said Mr Foo.
Mr Chua added: “Any kind of ma-

teral stored n the cryogenle e
lection can be pulled out for re-
search, rather than going out o the
field to collect them again”
InFebruary 2018, group of otter
researchers rom e, Brazil

and.the US approached the mu
seum fora l(nn o tsues of Singa
pores two_otter species - the

Smooth-coated. oter and Asian
smallclwedoter - n thehope of
studying thelc genetc dat
Reseai
bank data o solve w
For example, ive
¢ the origins of a wild
animal traffcled o Singapore
ould cross-reference internation-
al databases to find out where it
could have come from, given that
sufficient countries maintain such
databases.

Genetic
information
insurance

« Biobanks keep a
record of the
diversity of our flora
nd fauna, not only
of organisms but
also their tissue and
genetic material
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Disease screening
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for novel diseases, they.
take samples from biobans.

« For example, ater the Covid-19
pandeic, researchers tested

Cov-:
and other coronaviruses to ry to
identify the animal origins

of the disease
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There are no ethi

When protectants such as antifreeze |
are added during the cryopreservation process,
damage tocels and tisues can b mininised
[ty areii ke ofpaniies B o 1

which could damage the ONA o tissues L

D
contiderstins n Cosservetion blobanking

ED are many ethical considerations

in biobanking. For example, it m:

acceptable to freeze tissues and stem cells, but what
about the long-term storage of animal embryos?

€I The applications of
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teproductive technologies

Biobanking yields very tangible,

real-world conservation benefits, An example is if

p tic material from  type of stem cell that can ke in-vito fertlsat
various international biobanks to be derived from adult cells embryo transfer to faciltate conservationists want to eintroduce a species that
find out which country it s from + These stem cells can breeding efforts, especially is extirpated - extinct n a geographicalregion - and
(thatis, grow of P are looking for a source of indvidual animals. I yox

: have a cryopreserved sample of the animal,you can
the closest match) tissues or organs use it to find its genetic stock, then find the most

closely related ones in the wild
Souter iy 7,
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then be transferred into’the
uterus o cervix f the female pan

“For cels to continue o be viable
after they are thawed, they must be
i by

building such banks
The process of extracting and
banking cells is ethical, said Dr
Luz,a lon asthe methodalogies
lied are asive and ap
Proprate,and no animal suffers.
dai has been experimenting
with el e el

addingantfree
events the formation of
el o it frecng
process, which would rip up

e
viable, said Dr Oz Pomp, lab head

Following the success at preserv-
ing panda sperm, the Mandai team
started collecting sperm samples
from other animals, said Dr Luz.

that there are other opy
to'bicbanking than st {lood and
gametes,” she adde

The_wildiife pam also_offer
Mandai veterinary team access to

re and threatened species, from
which valuable samples can be ob-
taine

Dr Luz said: “Zoos house many.

sy :

licated withou spe
ment, said D Xie
president of vclﬂm.\ry hmllhnre
it Mandal Widite

For example, the rsearch team
found a way to obtain animal cells
from subcutaneous fat found right
under the sin

i allows veterinarians to col-

et eri el e i
needle - an improvement fom the
past where samples were taken
Fom aniual sk, which &

ised equip-

their integrity may
mised,making i et o utiise

‘Mandal has aso begun develop-
ing_techniques to extract other
typesof el from v animals,in-

tinction. This has sparked discus-
sions in the conservation com-
how we can d

what botanical gardens have been
doing for hundreds of years - start
banking genetic materi

With more wildlife species being
pushed to the brink of extinction
owing to habitat loss or poaching,
the race is on to preserve their ge-
netic data before they are gone for-
ever, said Dr Luz

We have a lot of ‘litle too late’
scenarios, where we're down to the
last few individuals;”

By then, the orga

POTENTIAL

Singapore’s bi
was furtherdeveloped in 2012
when giant pandas Kai Kai and Jia
Jia arrived in Singapore.

s do not breed well in
captivity, so Mandai set up its own
biobanking facility to store the se-
‘men of the male panda forartificial

insemination.

During the process, wthh takes
place in a laboratory, the team
Placesbanked sperm togetherwith

.m' u.ms.xy, and may be less
ed to survive crises such a5

uwcaw outbre:
e banking ear-
lier, we would have a better chance

the northern white rhino, Yangtze
giant softshell turtle and saola,” Dr.
Luz added.

For this to happen, biobanking
mustbe done by aolggial nstitu-
tionswith acces to difernt an-
mals But notall of them may have
the resources or capatity b3 stort

ing spec

“The team found Success ingrow-
ing fibroblasts, or cells that con
tribute to the formation of connec:
tive tissue, from fallen pin feathers,
which are the developing feathers

of birds,

Dr Xie said:
Ut by ey e
ple things that scientists in other
pars of the reglon can replicate

asily.
“Things like getting feathers or

break.
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Animal cells and tssues smud at the NUS Lee Kong Chian Natural History

s Friou

mollust

ot -
something that can be banked - I
think this is what makes our work
unique””

PROMISES AND PERILS

Now, d by stem-cell re-
R
conservationists ae aso looking
into their potential to prevent ani-
mal from golng extingt.

as in-
duced pluripotent stem cells are
especially powerful as they can be
differentiated into a variety of cell

tracted live skin cells from the
North Bornean orang utan into in-
duced phripatnt tem cels
Most cells have a finite capability.
toprolifrats, andsiop multipying
aftera few divisio
But_induced pluripotent stem
cellcan prolferse orever, llow-
ing conservationists to
Tch materal as needed’ added
DrPomp,astem-cell bigogist who
inOctober 2024 joined Mandai
e o apaty s sl 0 widhde

types,such as sperm and eggs - protect
n 2020, eam  Moreover,
successfully. ex- potent
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to_different cell types opens up

used needs to be more deeply con-

sidered, sad the conservaionist,
¢ process of
cctingaspecies hithas died
the

pril, Dallas-based biotech
company " Colossl_ losciences
made news when it o ced it
three “dire woll” pups,
an exiinct creature that roamied
North America more than 10,000
years ago.

The firm had extracted and se-

it aainst the genome o the mod-

ern grey w
hen edited some of the woif's
genes so that it outwardly resem-

bled its ancient counterpart.
‘many researchers were scep-
tical of the claim.
hua: “At what point do
you et enough that it becomes a
‘wolf? For now, it a wolf hy-
brid, basically”

On July 9, the firm announced its
next project: attempting to resur-
rect the extinct South Island giant
moa,a36m-tll Mghtlessbird hat

n the South Islan
it e o]

600 yeas g

ction projects can be
iven that biodiversity loss
aking place at unprecedented
rates, the decision to invest money
in trying to inctspecies,

rather than save living ones,
also raise eyebrows, Mr Chua said.

our aim is o collec
store as many samples as possible
to create a safety net for some o
the most threatened species of our
reglon. Our goal s conservaton,

tion.
“Previous studies in mice have
shown that it is possible to gener-
s sperm and egg from the same
- from the same male,
Iur example; D Pomp
SJusta matter of time untilwe
e
Species as wel

‘THE FUTURE OF
BANKED MATERIAL

How these banked samples are
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g
smgapnm biobanking  efforts
are not unlike saving for a rainy

“Jist lke how the animals were
led two by two onto Noah's Ark to
re their continued existence
aftera biblical lood, 50, o0, do the
samples in Singapore’s biobanks
represent a lifeline for species on
the brink of extinction.
Hopefully, it is one that would
never need to be used.
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