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David Smith. Opinion: Cooperating to Study Cooperation, Physicists and

brologists are working together to understand cooperation at all levels of

life, from the cohesion of molecules to interspecies interactions. The

Scientist, February 20, 2013.
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- Image 1: Watson and Crick with their DNA model. The discoverers of

the structure of DNA. James Watson at left and Francis Crick, with their
model of part of a DINA molecule in 1953.

- ‘mage 2: Image Credit: Photograph copyright A. Barrington Brown.
Image 2: Image Credit: Photograp! 1ght A. Barrington Bro

www. photoresearchers.com.

Digital artwork Dr. Tarek Kapiel
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http://www.youtube. com/watchfeature=player_embedded&v-oR WeD2
VFh7w
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® Watson, James Dewey; Crick, Francis Harry Compton (1953-04-25).
"Molecular structure of nucleic acids; a structure for deoxyribose
nucleic acid". Nature 171 (4356): 737-738. Read
here: http://bit.ly/13asBk

® [ranklin, Rosalind Elsie; Gosling, Raymond (1953-04-25).
"Molecular configuration in sodium thymonucleate". Nature 171
(4356): 740-741. Read it here: http.://bit. ly/hf4eaz
Wilkins, Maurice Hugh Frederick; Stokes, Alexander Rawson,
Wilson, Herbert R. (1953-04-25). "Molecular structure of
deoxypentose nucleic acids". Nature 171 (4356): 738—740. Read 1t
here: http.//bit.ly/17WK6dl

® |hitp://www.nature.conmy/nature/dna50/archive. html

® Direct Imaging of DNA Fibers: The Visage of Double Helix
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Correction of a pathogenic gene mutation in human embryos
http.//www.nature. comy/nature/journal/vaop/ncurrent/full/nature23305. ht
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Coftey, J Calvin and O’Leary, D Peter (2016). The mesentery:
structure, function, and role in disease . The Lancet Gastroenterology &
Hepatology, 1:3): 238 —247.
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Joo H Kang et al., (2014). An extracorporeal blood-cleansing device for
sepsis therapy. Nature Medicine doi:10.1038/nm.3640.
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John O’'Keefe May-Britt Moser Edvard |. Moser
Born 1939, USA Born 1963, Norway Born 1962, Norway
University College London Norwegian University Norwegian University
of Science and of Science and
Technology, Trondheim Technology, Trondheim
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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

4 \1;:_,.

and living elephants, suggest ways the
experiment may one day be accomplished.

Asian

Woolly f
elephant |

mammoth

In vitro fertilization from frozen sperm

Sﬁm_,

Isolate a viable
sperm cell from a
frozen mammoth.

Egg Nucleus

'

2

Fertilize the egg of
an elephant with the
mammoth sperm.

Cloning from a frozen cell

1

Isolate the
nucleus of a
viable mammoth
cell from a
frozen carcass.

2

Remove the nucleus
from the egg of an
elephant and

replace it with the
mammoth nucleus.

Cloning from

1

Sequence the
genetic code of
the mammoth,
then take one
of two paths:

Use genetic
engineering to build
long strands of
mammoth DNA.

[THE-< TN

2b

Modify elephant
genome at 400,000
locations where it
differs from a
mammoth genome.

Implant the
fertilized eggina
female elephant.

@

Chemically or
electrically
stimulate the cell
to begin dividing.

3a

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

3b
Reprogram
an elephant
skin cell to
become an
embryonic cell.

139

29

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

Place the egg
in the uterus of
an elephant.

T

ik @
4a
Enclose mammoth
chromosomes in
an artificial nuclear
membrane.

20000 @)

4b

Inject the
modified
elephant genome
into the
embryonic cell.

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

M

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

Follow
the cloning
steps above.

FERNANDO G. BAPTISTA, NG
STAFF; ART BY KAZUHIKO SANO
(ToP)

SOURCES: HENDRIK POINAR,
MCMASTER UNIVERSITY;
STEPHAN C. SCHUSTER,
PENNSYLVANIA STATE
UNIVERSITY

Lot 8oty do ol ddy Jall ddy ol

g

!

1oLt J




BE\W=N]
http.//news.bbc. co.uk/go/pr/fr/ -
Jhi/arabic/sci_tech/newsid 7707000/7707539.stm
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http://phenomena. nationalgeographic. com/2013/03/19/reinventing-
the-
mammoth/?source=hp_dI3_phenomena_mammoth_reinvented 2130
320
http://www.abc.net.au/science/articles/2008/08/08/2328716. htm
http.//www.abc.net.au/science/articles/2008/11/20/2424856. htimn/
http://www.newscientist. comy/article/mg20126905. 000-ten-extinct-
beasts-that-could-walk-the-earth-again. html/
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