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How far should we go?



It is hypothesized that

99.99%
of all species that ever existed are gone




The rate of extinction
up to 1,000 told
in the last few centuries




No previous pulse of mass extinction was
driven by a single species
consciously driving a number of other species extinct
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Rescue vs De-extinction

Rescue

saving a species from
extinction

De-extinction

resurrecting an extinct
species



Species selection




Species selection

Are the species desirable — do
they hold an important ecological
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Causes of extinction




Causes of extinction




Habitat







Global warming




Socio-economic considerations

Are the socioeconomic
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Habitat selection

Are the biotic and abiotic
needs of the candidate species




Exit strategy

Will it be possible to remove




/00 contributions

Create and maintain a viable
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Public attitudes

Perceived conservation benefit Technical feasibility
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DeExtincti lidate Lis

Preliminary ten-question
evaluation

/

Reject

! DeExtinction candidate selection

Modified conservation translocation cycle

Accept

Re-evaluate

T S e e L P LT

Formalize conservation goal

Detailed evaluation of
risks and feasibility

Decision to proceed

Design
objectives
actions

Implementation

Monitoring

\J
Outcome assessment

Resurrection of target
species
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TRENDS in Ecology & Evolution




extinct in 2000

cloned in 2009

439 cloned embryos

57 transferred







In vitro fertilization from frozen sperm
Egg Nucleus

Fertilize the egg of
an elephant with the
mammoth sperm.

Isolate a viable
sperm cell from a
frozen mammoth.

Cloning from a frozen cell

Isolate the Remove the nucleus
nucleus of a from the egg of an
viable mammoth elephant and

cell from a replace it with the

frozen carcass. mammoth nucleus.

Cloning from sequenced mammoth genome

S\
2a
Use genetic
engineering to build
long strands of

mammoth DNA.

Implant the
fertilized egg in a
female elephant.

3
Chemically or
electrically

stimulate the cell
to begin dividing.

3a

Organize the strands
into chromosomes,
each millions of DNA
letters long.

i

The elephant will
give birth to a
hybrid—genetically
half mammoth,
half elephant.

Place the egg
in the uterus of
an elephant.
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Enclose mammoth
chromosomes in

an artificial nuclear

membrane.

AR

Backcross hybrids
over generations
to create an
increasingly pure
mammoth lineage.

1.4

5

If the pregnancy
is successful, the
elephant gives
birth to a baby
mammoth.

Follow
the cloning
steps above.




WILL A MAMMOTH
WALK AGAIN?

The decoding of 70 percent of the mammoth
genome in 2008 sparked new hope that the
species might be brought back to life. Huge
hurdles remain, but new technologies, and
the close genetic match between mammoths
and living elephants, suggest ways the
experiment may one day be accomplished.

Asian
elephant

Woolly
mammoth




Good 1dea?




“We are losing species at
such an incredible rate
that we need to act now ...
to make sure we don’t lose

the treasure we already
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Essential elements of success

- L
e 4 dubdichroniéle com
» ~ =

.
4 i

- - ‘

-y [ o7 - - - N
e R S a - g R
_ - - o > - @
~ <O ~ . e & 3
- - T 5 -3
> . v . - -~ - -
4 % - X . . -~ e - - > -~ -
1 s b~ . o ’ - - > 0
v e - N S, = J » X - - 5 “«-‘-;‘“ - |
. T W e T - . B : %
b - < -4 - '] e - A . =N ' .
- - - a o - 2, Adw ax bt -~ 3 i)
A & - .
Y . Sa e
N ) .
- 5 2 <) -
e -
4 3, x AN ..
5 " . .
CPa
§ . < ‘-,_’_; s
~ -~ - -
. , 3 LI S R S
- PR O -~ T -
5w - K S P
- " : S Nt =t 3 ot el
- : w - . s
- i - R S 4 é o ~ ’ 5 aSyLc 2 = o v
) 3 1 A .- - Sl = - - - - . - . - -




‘Alala
“cry like a child”

Hawaiian crow




http://www.fws.gov/pacific/ecoservices/endangered/recovery/Alala medley8bit.wav


http://www.fws.gov/pacific/ecoservices/endangered/recovery/Alala_medley8bit.wav
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Rewinding the process of mammalian extinction

Joseph Saragusty, Sebastian Diecke, Micha Drukker, Barbara Durrant,




Meeting goals

e Identity, develop, refine, and
customize the measures needed to



cies? Subspecies? Races?

Northern white rhino



Prerequisites for rescue and reintroduction

Cause of (near) extinction known?

Current and future causes of decline known?

Species’ needs well known?



Questions related to advanced cellular technologies

Is there a suitable recipient for embryos of the revived species?

Will the recipients model behavior appropriate to the revived species?




NWR calf self-sustaining
population
Pregnancy maintenance
cryopreservation |
surrogate dam - SWR / other species
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living SWR and NWR




Greater one-horned rhino

Vulnerable Black rhino
Critically endangered







