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* From nature.com

* DNA reveals that giraffes are four species — not one
* 08 September 2016

* Genome eveals why giraffes have long necks

17 May 2016

* Palaeontology: Extinct giraffe was a huge beast

* 20 January 2016



https://www.nature.com/doifinder/10.1038/nature.2016.20567
https://www.nature.com/doifinder/10.1038/nature.2016.19931
https://www.nature.com/doifinder/10.1038/529259c

Nature Sept. 15, 2016
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Fig. 31-14
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Fig. 31-16
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Craig Venter



Creation of a Bacterial Cell Controlled
by a Chemically Synthesized Genome

Daniel G. Gibson,* John 1. Glass,* Carole Lartigue,* Vladimir N. Noskov," Ray-Yuan Chuang,’
Mikkel A. Algire,* Gwynedd A. Benders,” Michael G. Montague,* Li Ma,* Monzia M. Moodie,
Chuck Merryman,” Sanjay Vashee," Radha Krishnakumar,® Nacyra Assad-Garcia,’
Cynthia Andrews-Pfannkoch,* Evgeniya A. Denisova,” Lei Young, Zhi-Qing Qi,*

Thomas H. Segall-Shapiro," Christopher H. Calvey," Prashanth P. Parmar, Clyde A. Hutchison Ill,?
Hamilton O. Smith, ]. Craig Venter™*

We report the design, synthesis, and assembly of the 1.08—meqga—base pair Mycoplasma mycoides
JCVI-syn1.0 genome starting from digitized genome sequence information and its transplantation
into a M. capricolum recipient cell to create new M. mycoides cells that are controlled only by the
synthetic chromosome. The only DNA in the cells is the designed synthetic DNA sequence,
including “watermark” sequences and other designed gene deletions and polymorphisms, and
mutations acquired during the building process. The new cells have expected phenotypic properties
and are capable of continuous self-replication.

crude M. mycoides or M. capricolum extracts, or
by simply disrupting the recipient cell’s restriction
system (8).

We now have combined all of our previously
established procedures and report the synthess,
assembly, cloning, and successful transplantation
of the 1.08-Mbp M. mycoides JCVI-synl.0
genome, to create a new cell controlled by this
synthetic genome.

Synthetic genome design. Design of the M.
mycoides JCVI-synl.0 genome was based on the
highly accurate finished genome sequences of two
laboratory strams of M. mycoides subspecies capri
GM12 (8, 9, 11). One was the genome donor used
by Lartigue e/ al. [GenBank accession CP001621]
(10). The other was a strain created by trans-
plantation of a genome that had been cloned and
engineered in yeast, YCpMmycl.[-Atypelllres
[GenBank accession CP001668] (8). This project
was critically dependent on the accuracy of these
sequences. Although we believe that both fin-
ished M. mycoides genome sequences are reli-

Science 2010.7.2




Charles Darwin (1809-1882)










MOLECULAR STRUCTURE OF
NUCLEIC ACIDS

A Structure for Deoxyribose Nucleic Acid
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A Production of Amino Acids Under
Possible Primitive Earth Conditions

Stanley L. Miller*- 2

G. H. Jones Chemical Laboratory,
Umniversity of Chicago, Chicago, Illinois
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