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HOW TO MAKE ARTIFICIAL LIFE
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6 within just a few
hours, all traces of
the reciplent bug
are wiped out and
bugs with artificial
DNA thrive. New life
has been created.

Graphic by John Lawson
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T ‘ ' Entire DNA of Mycoplasma
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mycoides, a bug that usually

infects goats, Is decoded.
)

4o % synthetic

2 Researchers
buyfragments & ?g ,
of DNA from amail =+ 3
order catologue. z
Each of the four

bottles of chemicals

contalns asection -

of the code.

3 the fragments are put
into yeast, which "stitches'
them together; gradually
building a synthetic copy
ofthe original DNA.

ArtificialDNA  Natural DNA >

_ 4 he artificial DNA is put into a

- recipient bacterium, which

then grows and divides,

- j creating two daughter cells,
* one with the artificial DNA

and one with the natural DNA.

5 antibiotics in the petri
dish kill the bacterium with
the natural DNA, leaving
the one with the synthetic
DNA to multiply.

" ol e

uses are bugs

h capable of producing clea

- o N fuels and sucking carbon
1,3] dioxide out of the

; atmaosphere. Also microbet

capable of mopping up oil

slicks {above) or generating

drugs, including the flu vaccine

REE XHRBRRE “ABEH” HRIEMNTEE
(B R 3kiR: EFRELZ)

[R]



96

VAT -

50w N T Ay, DUX ISR AR G AR )
2% (synthetic biology, Synbio)t 52 2] T /i T A 45
Kk

B ED A T A SRR BRI AR S
42

G R TR S TR A i H 2
Bl DU RIS 85, DUTRE A R B R AT 10t A%
Wl ik DRI i (FE 4 G EAAR) R/ Bl Er e (A T
TR A Rk AT BRI B e A5
gl %) LR N i B . Herpr, 2 DR 21 Ao (R4
P AR) FI ] A R SR

FE DR PR A a4 At DNA ST, DA A B ke
15 DNA 73 il A A A 2 I FE i . DNA 2 H
AP TRAZ TR 3 1 F 2 T Hb e B KA (P A B X
(RIREE  2 F A 4 FAZ AT IR 20 1 43 0 FH 955
FREAL G. CL TRME, AT GHCAEWN
S 2 1) HEAT T (PR B e o sl Xt ), 119 4%
BE TR AS OCR, PIAREESY T Ja A8 m] ABOBEAR, 23 il
BG4, X RIS R, PG AR,
YR E T A AR R AR G R . A AAZH i P4 1) DNA
294 30 fem ey . fE—48EN, AL G. C. TA
) FRIHE B A5 T B B P 270, RB) R T AN ) (1 T A
Jst s BRI 2 72 eIy 51 2
FEPTYE I, DY, 78 22 kDS, R R
PRI 5 2 S Rt B

3

BRENFES “EMEFRR

A AR — IR REREE, e — T TR R
Fo MR RERRE, TR A i SRR
EZE i (0 SR, A0 B R, B RS R A
Yo e ARRL A S R RE IR K A R fE U (51
i BRI ) B R I, AR Rk Bk i R
W MBI AR B, AR, gy,
i)y A TR AR SERIT. W
FEVL EATk g s iz Y, b SR A2 B2 A
“HEPL BT, WA AR AR R A 25
IEHESTE R T, IXAN AR 2R 2477 W 3w 5 -

TRCED AR TSR AR e Ry T4
FAEMER S AR MEY . KA
e B REAED . AR A
MORERLE C HHENR DR TR 2 TR &
B T A R G LR ST TS, Hag:
A LB £ 20 40 70 SRS H ILH) 2 PR B

W, AL FE LR HL % (genetic circuit) IURFFT . SERI#E 5%
8 Y. DNA BEALEOR DU A R (R 5E

BRENE & RAKS LI E R AR B#5

— IR RN, K B AR T CAEAE I A iy A TR
UL TR 7510052 H ke, 3 A2 ARt A o 1
MRS HATHERA R G5 RS A G L H
Wk B A A i R 45, 2010 49 H 14 HilisE
] ] ) NSRS E DR 2L 5 P AT, 95 0)) 1 800 J5 36 Juiff
R, BAERRRIE YL P A, 1 AN RIE R4 5¢
FEI 7 A 20 tH20 90 AR 30 123 TL % 24 5
1000 o E b,

IR E NS A, T R G AW B R AR
W, AT AR A R AT SRR AR 15 S 2 R B
ARk, AN A (40 M) 2E A vE 2 78 FEL i b T
HoR, RGHL T RN i 2)) ()54 B R ) A 1
R, RANAEGRES AN RGEHIERINNZ
Ji, A Re il i v SRS, B AT, G H AT AR
SCOLRGRT A R R o BRI G B R TG e Sk
C 118 I 8] P A A U AR (1) S B

AR A P g ) PR T A e R R T R A
18 S BE DRI AR i B R, R FH 4l 2 K oy e 0
TR AR NTE AT N T A BB A 2L 1l i 1 22 A
Yo X5 DNA LA UK E . 2R
JORA . TG, 25 A ) DNA R 1 21 A 42
TRH 2 2 AR R 7 983 4 1l p i DR A5 T A
B, PRI se s Al NI R4l

DU« N IR 417 il ik B he B A e 75 3
E PR ETRe R A G Sur S E M1 A\
FEDRIEN " a4 B 16 2B v iiG ol I B g%, AT
PAFF A, XD IRG 2 H R
LI e R, RS2 RE IN A% 2wt A5 R A4 4 )
ok LM R E

CNEFERA” BT B A T R
Z AN, AT R R AR B G AR ] B AR e WA T
A, Wi HArE A “E4 DNA R Akt
ITERAE, AR JRBEA i BB R R Z 5. AT
FORRATT A, X “EH YRR BEs S
AW, AR B RAR . BT AR IRA
PR, “HEA AR AT IEAEN AT

BRI F W 63 A
R — B SRR TF A I AT 10



EATRES N T ? —— A A RS 97

Elements for yeast propagation
and genome transplantation

1077947 1

E Oligonucleotide
: synthesizer

§ Oligonucleotides -~
: o

: 1080 bp cassettes (1 078)
i (Assemblel09X)

i 10080 bp assemblies (109)
I (Assemble 11X)

i 100000 bp assemblies (1)
: (Assemble 1X)

¥ 1077947bp %,
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(B | 3RiR: Science 2010; 329(5987): 52-6)
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DNA synthesis Directed Rational Kinetic Defined Monitoring
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