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http://universe-review.ca/R11-16-DNAsequencing.htm
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Assembly of DNA with Overlapping Homology

200 bp
« overlap

J. Craig Venter
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Assembly of DNA with Overlapping Homology

Anneal
i

J. Craig Venter
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Assembly of DNA with Overlapping Homology

Repair
/ P

J. Craig Venter
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One-step isothermal in vitro recombination

Overlap
5’ 8
3 5
5 3’
3 5’
Chew-back at 50 °C with T5 exonuclease
" +3, Phusion polymerase
3 S Taq ligase
g 5' wr—3
Anneal at 50 °C Phusion polymerase
+ 5 tMIease Taq ligase
3.5 3 5 — 3
5 8 5
Repair at 50 °C with Phusion polymerase and Taq ligase
v X & 3
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Construction of an Artificial
Chromosome

Oligonucleotides —— —_— —

l Taq Polymerase
Assembled Gene

——b
PCR Products I| DE==DE=D)=DE=Dr=D=DE=) =)

~10 Kbp

J. Craig Venter
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Assembling a synthetic M. genitalium genome

Design, Synthesize, Sequence, Assemble
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[33]3¢] 36 6] a7 8] 0] 0] 1] 42 3] ][ 5] a7 s M. genitalium
[49] 0] 1] 2 4] 5] 6] 7] 0] 1] 2] 4] e chromosome
[oc]s][e7] ][] 0] 4] 72] 73] 4] 76 6] 7] 78] 70 [ 0] ~580kb
[51]82] 5] 4] ][ 7] 5] 0] s0] 2] 5] 4] o5 |
Each cassette = 5 to 7kb
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A synthetic M. genitalium genome has been assembled in four stages

6kb —> 24kb —>» 72kb —> 144kb —» —> —> 580kb

1-4 -
5-8 3112 -
912 -
1316 -
17-20 [ 1324 |-
21-24 | -
2628 | = yeast
3y 29-32 (253 -
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44| a5 42-45 [ 3749 |-
[o][ea]feaes] 25 |
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54-57 (5061 = .
58-61 B Sz
62-65 - |50-77ﬂ 50-778
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74-17 | <
78-81 |7
82-85 [ 7889 |
86-80 | =
- ]l 78-101 |
94-97 [90-101 |
98-101 | =
(1725 =p "1/8 W= /4 B} > Whole |
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D. radiodurans: The Ultimate DNA Assembly Machine
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D. radiodurans

1.75M rad, Ohr

With David Schwarz, University of Wisconsin, Madison
.

D. radiodurans

1.75M rad, 24hr
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Cloning vector
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Creating Bacteria from
Prokaryotic Genomes
Engineered in Yeast

Insertion of yeast vector
into bacterial genome

Isolation
Resolution
Engineered bacteria

Recipient cell Genome with

a yeasl veclor

tTransplanlal.on Transformation
Methylation
o (if necessary) :

Isolation
C) Aenome

engineering
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