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What is Synthetic Biology?

U Designing and synthesizinigsystemer
bacteria which have special functions.
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What is Synthetic Biology?

U Designing and synthesizinigsystemer
bacteria which have special functions.
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What is Synthetic Biology?

U Designing and synthesizinigsystemer
bacteria which have special functions.

Ge ™
065'\9“

Synthetic cell

Syn B aiogy Lab. CBNU -KOREA &

-
-~



4
What is Synthetic Biology?

U Synthesis huge size of bacterial genome.

Genome
Synthesi
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Genome Synthesis

One-step assembly in yeast of 25 overlapping
DNA fragments to form a complete synthetic
Mycoplasma genitalium genome

Daniel G. Gibson®1, Gy
Michael G. Montagues

: andars Kevin C. Axelrod?, Jayshree Zaveri®, Mikkel A. Algire®, Monziz
Hamilton O. Smith?, and Clyde A. Hutchison 1IIP!

3The J. Craig Venter Institute, Synthetic Biology Group, Rockville, MD 20850 and bThe J. Craig Venter Institute, Synthetic Biology Group,
5an Diego, CA 92121

Contributed by Clyde A. Hutchison [ll, October 30, 2008 (sent for review September 11, 2008)

We previously reported assembly and cloning of the synthetic  JCVI-1.0 genome. At the time, we wondered wt
Mycoplasma genitalium JCVI-1.0 genome in the yeast Saccharo-  possible to assemble DNA fragments from ear
myces cerevisiae by recombination of six overlapping DNA frag- complete genome in a single step in yeast.

ments to produce a 592-kb circle. Here we extend this approach by The assemblv intermediates from our constr
demonstrating assembly of the synthetic genome from 25 over-  thetic JCﬁf’I-l.ﬂfgeane provided a resource for e
lapping fragments in a single step. The use of yeast recombination  f yeast uptake and assembly. Here we repc

greatly simplifies the assembly of large DNA molecules from both assembly of the entire synthetic genome from 2
synthetic and natural fragments. blies in a single step.
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What is Synthetic Biology?

0 Hugh size DNA Synthesis.
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What is Synthetic Biology?

i DNA of huge size is difficult to transform to
different cell.
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Genome Transplantatlon in Bacteria: Changlng One Specles to Another

Carole Lartigue, John |, Glass, Nina Alpergg ieper, Prashanth P, Parmar,

Clyde A, Hutchison, lll, Hamilton O, Smithwp

As a step toward propagation of synthetic genomes, we completely replaced the genome of a bactarial cell with one
from another species by transplanting a whole genome as naked DNA. Intact genomic DNA from Mycoplasma
mycoides large colony (LC), wrtually free of protein, was transplanted into Mycoplesma capricolim cells by
polyethylene glycol-mediated transformation. Cells selacted for tetracycline resistance, camed by the M. mycoides
LC chromosome, contain the complete donor genome and are free of detectable recipient genomic sequences. These
cells that result from genome transplantation are phenotypically identicalto the M mycoides LC donor strain as
judged by several criteria

The J. Craig Venter Insttute, Rockwille, MD 20850, USA
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What is Synthetic Biology?

i Genome transplant to different cell.
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Design Issue!

i Genome Synthesis and Transplantation are
already succeeded!!

0 Now, Desigmssues are left !
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How to design a synthetic genon
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Previous researches
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\oriC terC
Mini Mutant
Chromosome analysis
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Design of mini genome

Genome base for
specialized synthetic
genome

Mini
Genome
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