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Executive Summary

The relationship and/or network of each biological molecule had well studied by the
recent molecular biology development. On the other hand, progress of the computing
technology deliver us remarkable performance for operating the massive database, and
also advanced nucleic acid and protein synthesis technology has gradually advanced the
study of artificial design and the construction of the biological molecule network in the
model cell. This fielid, called as “Synthetic Biology”, has promoted mainly in USA and
EU.

USA intends to make engineering approach and material production study that is
conscious of biz-exit relatively. Several strategic funding already started and the
international competition held every year (since 2005) as International Genetically
Engineered Machine competition GGEM) in MIT (Massachusetts Institute of
Technology) especially for young scientists with enlarged the international study
community. Also the venture capitals are investing actively.

EU is following USA engineering style basically, and already started supporting Grant
of 6th and 7th Framework Programme for Research and Technological Development (FP6
and FP7). Community section is set up for collaboration team constitution and pushes
forward strategic networking.

Compare to USA and EU, fundamental researches activity is prosperous in Japan.
Basic researchers has operating the community of " Japanese Society for Cell
Synthesis Research " from 2007 for deepens and interchange their scientific knowledge
in this field from different aspects.

Although Europe and USA have conducted plural funding, however, in Japan, there is
no strategic funding in this area. As the stance to the field of synthetic biology in Japan
1s rather different from USA or EU, the funding agency in Japan may play important
role for promotion of synthetic biology to complement USA and EU strength, with the

aspect of long term investment.
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NE MBS L F = v 7 LTWDR, — 20BN S 1000 HOH
N EED T HRKBINTIE 2~3 [l LM 2 2RI TH 5,

® Lonh LEEKRRELZHHEREGOE T, 53 T —203H 5 b D%k
ST EELTVD,

® XETHCLRoLFTORIEFL{HLMLENRLRNOT, [FEICOWNTOFH
TIHRS TH DR, BARLBRADOY T NVEED LG Z LoD o

BMIATBOEARIAEMIREEE MARREBR T 2 — CRDS-FY2009-GR-02



BERBENFY—IREE [GREDMF]

KO TEBIVERD D,

® JLRMICIZT —ZIIEAMLL TAMT A Z EBREARKLE#HTHD, LrrL, &
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THZEILRD, ZOA=VT T 47Tl b hOREEEMAEMEDOELD
FEBI DM ZEIXEBIAFE CHED H LD, HMP Tidb MRAEWEICET 5 Fik
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MG, BUUE, OO0 haLEERISETWDEZ A,

® AXF AT 464 HEHIOHL D THHTCTH D, YU v RIZZ DL 72fif
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® Synthetic Biology (2B L Tix, KEBMIIZ OMEN AT E2RESEZD &
EZTWDD TR, FRIZ, A FRELDO 738 C DOE 23S OFE 2 LT
W5, Flo, vxTmry e Y Xy F U VELRBTHEHOKE %
LTWna E#<,

® (EDOZAMICEAL T, FDA X, 7 v—r@i, FlxiX, 4. K, 1IER
EORRINI ZHARRTHLLLETHDL EAK LT, 7r—21F GMO TiX
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RV, BT LT RA IR T L o255 D TIER WD, g

0 ~HFa—t vV MNOMENGHMIS RNAL D EERICESFEORE LT 5 %
Lo TUNB S, BN ST DA DAL D &, =
[2]
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Genome Canada
150 Metcalfe Street, Suite 2100, Ottawa, ON K2P 1P1

http://www.genomecanada.ca

e
Cindy Bell, Ph.D., Vice-President, Genomics Program
Karen Kennedy, Ph.D., Director, International Genomics Program

Robert G. Korneluk, Ph.D., Director Children’ s Hospital of Eastern Ontario

A E /Y
(D Synthetic Biology ®&[nlFi#:
©@ HEEgz Y —3 7 DEOEBICHONT

BEEE & AR
® 7 ALNTHIINFTEDETDTA 7H AT AW (B, BREE, ¥,
EMOEERE) I2BWTH ) AWFgE L 2 X7 B DRE M L& X572, A
BN L LT 2000 FEICHNL ST,
® \VHWHMBIHIKRERR Y 7 AT HNI NI —R— ANF Y — PR
A=, by b BRI A= N T 77 ZD6 AR, BELD
BB )5 —EREBLTWVD, ZNUHDOF ) A2 —THDL LA
eI o0, HITRMBUFRERS ., AR, K6 MBOEHR 2/ T 2 [EERR 72
IKHEIZ 3 D KB TR 25 7 0 ¥ 2 7 MBS — B R 24243 2 LR
ELTHHREL WD, £z, 7/ A, ZURUEMREEEOHINTZ v b7+
—LDBHFE BT TV D,
® SEREUF A 51X 2005 4EEE K E TIZ$600M, 2007 4EHE K E TIZ$840M D& 4>
A ZIT TV D, MET Y s FOEMT T v T+ — A~ DB EREITR
KD 50% T, O IXOEEFNHED Z L1/ > TRV, HBEETS1.64B O
BEEITHZEELTWVD,
o LEEMBIRONRIL, 7/ 20T H (49% : HIEF) . INBUF (20%) ., PE
A(11%) . SMERB (8%) . AR EMNLT (T%) . K%, WFEdkE (5%) &7z
STEY, BER, AMEOLRT, B 81%. R 11%. SEFER 8% & 72> T 5,
o FoLoRME ey NEME EIF A0 X, CRDS [AlE. Position paper
FHRTHROTNWD, 7 LB TXIEIAR ST 7 v —TF bikx 72 Position paper %
EERRZ2FHMIERER IS, T2 CoFEmAEEX TESZS LTV,
® ST, NA AEFEY., A FRELD 2 fEIkZ IR L7 (synthetic Biology (2%
B %),
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O BIRIN/-FEHKTIINE T =7 FERATEL, BIRLTW5D,

® “HNLITHICDNAY =727 DNAR Y BT V= /) A AT, %
A BT A BB, T A A AT +wF 4 v/ A, DNAS =
. OB TRFPENT T v FT7 4 — LDOWELED WD, Ty T+ — L4

Ze s YT, NN (2AFN, AT Y—, brr b BRI A—L e
DEFH 6 AFHIIHRIT TVER, FOHRBL~YvF 7 770 FHEXT, 4 10M

$ FoEedis L TV, [2]
@ S5y T A — AORENLS ) AN FAORET B S NT Ty b T z
— LV 2 ) 2T R, TOaTHEITARONRA, A T =T 4 7 ADEA &7 7%_
B2 L THDHM, JEID 20%(37 ) DA FHLUSNOT Y =7 MTHIATH

nTund, e
® 7 ARMEIFHLITRHEMO T 0 Y27 bE LTIFELERLSR>TERY,

Kz 7o r8r L, R, RSBSOS r Y =7 hOHEEAE R LTV gl
% 2
® 20084 4 JIITHE, b b - 4 MR GEE, WEERAL, RO 5

TORFHIN A RLE, T DEEE S VAR YT AEBME L2 (BARD S ITNEERD
NIRKWEZFZDNBZIN), 2O Ry AiE Tmel, g, &, &, 2 EK
\ZB8E#E S5 7 7 I 7 X438 . Ethical, Environmental, Economic, Legal, and
Social issues related to Genomics(GE’LS)| TV —#—v v P& L L5 &
LD DNAFTEPEERL, 7 I 7R HHRER, ALORE, ALBOR, FEE -
SRR O 51k K O EEORV 2 HAT D 5 7 — < lZ oW Cilgim L7, B EERIR
ATl FR CIERIC 3 R EEEE & ko) 5 i EE ) (disruptive) BT 12 B 38 & &
SHD, Wb D EEMIE (converging) HAMICEINL T /77 /ay
—. ERMIREIIE, AT AL Fr P — BREMTFED I SV,

® 2007 FEDEEET VARV T AIXI2020 FFO BV 3 v BREEIA L~ Di#EIS | T,
2009 L HEA~DOBZEOA 7 b ZTFELTVD,

® Eff=a Y —ITACELTIE, /vy 77Uy hvT A, 1000 AT/ A [HER
Ehe~vArmngFd =0 HERAL T /ITRary—vT7 AR EDLR
T2,

® =~ kXS EHMEIIAA]. Cold Spring Harbor Symposium T&f L &=, &K
WT 2007 FOKICBIESNIZEBRB N 7 7 T 4 v 7« I—=T 4 VT TEED L
iz,

® “DOXIREHMEL . A NAT v T rt R KA (dialogue base), Position
paper FINTHFI STV 5D,

® 7 AKX TIL, WEE (Aquaculture) #5 VU, AXA 2, VT x—
LFTHED DFHZEFE LG TV D,
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® Cancer Stem Cell IZEHLTIX, # VU 74 =7 & 3B$OFEFm =7 |
EHATND, BEOLZA, BV T7H=TMIIHFTLARNEL, I oTz
BHRTLZOT T s FREDRT ST,

® LIL&AVUE - FAVHMEIGLST ) ARFITITHE AR L TV 5,

IIT 20094 (3 H) : kE

(LRSS T

MR REE  (TIERFREERE LA TER)

A —  CREORAF R 7ER)

#H1EZ (CRDS 7 =mr—)

(FAT ek CORRRE RIS E) )
(7 = PN FIT I U A 5 i 440 ] =5 P )

ARIIRE R G RE A ER TiEE—BEICHER Wb ol —H B Lz, (X
H:CRDS 74 7 A = A= )

R

KETIX, HARIZEEXT synthetic biology DAFSEE 3% < AR E IZIEADRH D, Lnd,
% < ODAAIRHIFEE T 30 R0 40 ROBEFTHY . RENLRWEREZE T, -FRF
\Z. synthetic biology OZEBHMIOKL Y LK U=, T7hbb, BMIC TEN2E X %01
AT G TEO LT OMZETIE AR, BHERBROMAICTIT T, Lomkxry bY
— 7 NTHNCHESRE S B2 HE L WEIRIC A > CE 2 L0 IcBbh s, 4%, CORERRE
LT MNEBBETE 200, < O %#ifdﬁb‘ LB b, 10 1L synthetic
biology DEMNIH O IRNTEA D,

KET Z 721 synthetic biology &9 8T LUWVERIZGEF K D B 7- O, FEE DK
Hl EKEOERMEICEL D HDEA D, KETIERA K7 2721300 OFFHIEETH
PI t720, HODBZX THIRT —~ 2B, BWADFEMEEOT —~ITl oD AR

EERERENTHD (DWWEWIRIE LT, B2 oBicld 2038 ITHEETHY .
Z OK[ED > AT LE synthetic biology Z ST HFEE N LOWEIMCIEBR L 727249, 70,
KENCIT R A2 T 25BN H D . FEE D LWSEIZRV AL Z L2 %I LT 5,
synthetic biology X T & AEWT, A CEHEMEI ZORA DB CTH D, Licho THE
EEORG ST, BERFMGThHoTEE XD, SHIFHTMA 5 L. synthetic biology
FBIED = RV —[HEEZ R T DA EEEZ O TV D, ZZICEENEE SN, Bk
i E AR A NEIEY . X 5T synthetic biology DFBIZH G L7 LRI NS, L L
BiREOKITIZ V&5,
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synthetic biology DEFZIC DOV TITIFEEIC L » THEX 2o 72, e b TIE, Ml

NT#7 Ky N =2 1B | ARWEOERIC SRS 2 LD E ST, LT, Thic &
BT L 5 AR, Bl IE T B — —IE, RN, RENAEL S LS =
IR T T35 DNA ORI b S ENEHA b H D, & HICEE T, THMARE X,
TIEIZHEAD W TR, D F D . DNA Z @45 H7 & L 72 nanotechnology 7 & ¢, 4 C synthetic
biology IZ& E£ND &EEZXDMTELE LW, 72720, WFRICLThI@ELTWbH DL, 72
XG0T 5 0D FIEE T T, 7HA 2 LTOL 5 &0 ki 7e FiE 2 [2]
FLTWD D L Thote, 2
4
Synthetic biology (213 FAMVEAFEICEN D AREMENH D | =R L F—REPREN S
SICRENET I, EEIZ/R > TL 20 MENW R, o, HARDIEHZ T Tide <,
AT Hy hU—27 OFFA 2 %47 9 B TE DD LAY SO RIL, B DAY
TIRALNARVEETH S, B2 ITRBEOMRMECIEE 2 7 = A OWE 72 L O/ R, g
FEMOFRFOR y b U — 7 OBEFELOBMZ § 572 0IC0ETH Y | 5D, synthetic 72 F =
IS DT B MR R MR TH S, ZOMCBIL TR, AR ST %

systems biology & [F] UM BAEZ P81 T\ 5, 7272 L, FiLFa7S synthetic THH Z & 1T
LV, SHICEEHTTRMEOBWFRIC D EWIFF S D, Len-> TR, BHARICE
VT % synthetic biology ZIRELS 5 Z L BNMEEZ LS, BIEIZOND FTHLH, USA &
[l U & 9720984 B3 2 LI3AR TR W2 A 9 USAILIEN e OF RV T—URd
D, T TICEMMEETHEATH DRI L H S, F7o, Bk L7z L 9 2 synthetic biology D%
JRICHE L7-AH BIF 2 TR0, MUFETHRIFETS2Z b TERWEAS L, %R
B (AM. B®) ORBEZEITHEDICH, AL EE2ITH>MEL RV, BRI, A
DI EEZFE S T2WFFE L7 1E 9 B, Bz X, BAME ONAL A~ RIZEBHT D L0,
AARTHEE S DR WIEER AT, EHRFRR 2T T 2% Th 5, BRI AARIZIE, i
SRR ED in vitro FRERN R & 72 )R FE D synthetic biology #1729 [Hifnz>< 54
B b, BIZIERNT, B 5BOMIEE L ORPVEZZOXTHRLIIENTETND,
Z O W TR E DI EN, HARD LU synthetic biology DR BIZAH G5 T 5 /- H,
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FiR T b KEOARSGE OMEE & BRI DR
R CORRFE RO E)

ARFEICEAT L. KEICB W TR TS L U 72 D%, AR B IS PRy BF0R R4y
HNHEL OREENRBALTETCNDENI ZETHD, BAEICBWCUZENIZE
EOMEMITR SR, REIZBW T, KEESCRFRE%E CHE OB %2 HIK T 5
(double majors) HHELEZRAH L LS THY, HBETH, WFEOFEELIZIE
CTmMBHEPNEEND EZATEA S,

WFREE 2RI 5L B2 UCH L 750 AakoRA 7 NEdRiT, 77
33 %, BERFS1E 30 18~40 fRRTH: (FEC 201%) O XD THDH, FHARTEMIC KL
0Bl 7N R S LD,

KE I 7= etz H BIF D88, 5. 6 T H~1 EMRRE O IEE 2 K0
HUFEE L) A7 ZEDTICAR A R 7 2R > T 5 AFEREIINFIEN TE HEREE N
PRI THDL, BREHOMEE L EDOLHITE PBITIEE ARV, Sk, 77
YT VTR L TR CHDMEN D D LK U T,

Verenium Corp.

WFFENE

a—YP—OLieEME, ZEM (pHJIRE) 2 b OBELHREL, R L TREL TV DR
¥Thd, HROIGEZFFORER OBRFIEIZ, £7°, HRAHO 15 M 2 B L,
ZDO DNANPLBIETFERETI/n—=7F 5, D3O IFHNLINET 2B MIT, SRS
K pH 72 EOBREENS R D T3 T, RR2MWEHEOME, MRALLOLLIDTHLL O, £
LT, FEETFZ 1HY 100 TFEEOBIRFEHBTLI~vA 7 nF v T a2fioT, B
HIDEZ AT 28 FE2HRRT 5, b L. BROEEIAET L2600, EHENMEV., &
DUVIEREEDMRNG I, EHEETFABAEVCY Yy Yy 7T 528K, LV H
HIDME 2 & ORZIEIRL TWDH, BRI SNFITIE, U AA—BiEEEZ b OBEHR
DB EEHFEE Y vy 7L, LV pH, SR TEHIBERZELZEVHL W, 20O/
FiL, TEEETHATLIEE (SR, (€ pH) 20T 20ITfbitTind,

LS RS- P
RPN EDTZ L) DNA T4 77 U —& 100 TREOMEEEZT A N TELF v

TN, UEFEMADOEETH D, R LTHEBRREAMCH B Z > T 21 Tk, #
SRENLTWEDRE, WHERSFEMEETIEDT LI LTH S,
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BARTF T A7 7V —nOEERER L, TOMREOULZT D Z LT, ERICWEZ BT

WHZEIEEE Lo, EUHOREMMSHE LR D E T, 27320 OB -7z %

LIDIAR, TNEER LD & D ORINDEAS > LIRS, 2T, W HANE B
I, BENMREIN TVt RLE Y Rarv 7 hoSHER A2 SAHY

FRLNBIN, BASNFE D EREEFLOZ L, BATH, < O_UF v —m¥ic | —

DIREENINy 7T v T ERMMITO 2L L, R LTEEEEEIRT 2 HEEZFESNETE

A9, [2]
CODNA FA T T — LRRAE 2T, LB ORE Y. R ORE RS %

X EABRBDOTHRL T DI ENTEDL, ZORETIToTNDHIEITAZ U —=V &

7 CTH Y FIHKIT synthetic biology TILZ2 WA, 15N - FHIEME 2 R ofERIC LD |

synthetic biology (X272 W BIET 5725 9, I
Verenium corp Clit, HfEIZDNA 74 77V —DfEFFK T LTEY, EIZELNTZEE

FICL BB HEANTNWAEZEI THD, LL, DNATA T T U —H A A7 J— [;1

=LY A ROV TIHL, ERRBORMITSH S LI U, FhER 1KLL TS &

D EBTEREL, FUHETHAN BRSO TRV, 5

Scripps Institute
k% :  Dr. T. Otomo

RN

FE, T ERK S TODHERET (2009 4 3 A YKp) . BRI NEITE T 7e0o7z, &
— h 7 7 —IZOWNWT, WEROHIAEMFETIIIThbL TN 2T e —F 2T\ W\ )
2.

EIZ, KETOMRE M ZZ 2T PLIZ/2 500, KEOHMAR L EIZ OV TEEEZ W
72
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RS RE A

KREFGEAEZ, TRETHRA R RORFFREAENLZL L THETE LD, Z0O%OFY U T
IRANFESEZY L TWENBTE] & BoleoTWe, 20, EEREL ENIX, &
RARZINEZDITHE L TWE | RA R TRERBTIUXPL 225, PLIZZ2n72< TH E
IDOERFEIZHRL T EWIFIFINRTES SAHDLE NS Z &, KEDOKRARY | W5t
FILEELE LR U, BHRHRENBICRZDETHbRD, BAT, AR K7, HEAFR
BRETEPRLROILRBBA A=V TERNNPLTHA I,

BFHIRRA RIS AZ— T v 7Ee BFEM, 1-2 ADT7 7 =% RARY
DB 2) LG R T 2 ARH D L, 5 THUR, B X D e B e irge
HERHRIZIFHS T BHTEA9,
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Caltech
H#R#E :  Dr. Niles Pierce

WIS

1 A4 DNA, RNA %f{#i - 7= Molecular programming #47-> C\\ %, —ORESINIBH
WICTFRIHEY 2 BES 28 5 2 L2 k0 FrE ORIl EWERHECSIRIN) 7282k ~7
ECDIFRDA A — R BV 2L TE %, & 512 mRNA SRS Z1EHE S 2
LIZEY, A A=V 7R RNAI Z2FH LR R 758 G TR BUE T, 2Tk o 23 AH
RADRIERFRE L 72 5,

R &

FHELSITER A A A T L LTED Lo B ZIE, HRTHRIHS TV D, Bl D DL,
VATRT A IR TWNWHIEE, EOT TV r—v g ThHAD, Pierce [FIHHE D
T 7T AT, MRS EBEWVCHE DT TS A L NOFEFEFHET DL Y T AR
LTW%, £ L TZDOHTEIL, FISH IZ X 28 ERROBIRTRIDA A=V TP AD
B 7e &, BRI HIZ 72T X9 L LTWA R TH D, ARYITSHMMED & 5 D0,
RIZHWFF L TRV, ZORNIH L BOVLEDIZEE S,

in vitro T{T#1L 5 synthetic biology T [EFEC, BIOSBHORRIIIGHANTEHZ L %
FEREEZLE U, Hx OWEIE. BAOBRBEZTWD LD b JRWFIHMEED & 5 D)
H LAz,

iR :  Dr. Erik Winfree

WFFENE

DNA ZAEZHAL L LT, BAEWHMRSIZF-E5 LItk A~vAv~v—0 7L
OFEELY HHRICHBESE DL HIEELRRE Lz, b, " TV XA EAS =23 V&2 IK
T2 Licky, B ExE < DNA R EDBFEZ1T o7z, filnd~—2 % DNA TIESH 2 &
T OTE AR —2arThY, BERDIL, 2O HBWHBIZT 2 A7 —/L Ok
EMBNEND Z L Th D,

FrEd & AL

VU U7, DNA Z72l20BEMES L A2 b72A 9, £ LT, ZOMHE
FH¥EZY 7 hy =TIl E LiAd, HETHRHNTEDLL I LIRS D,

AWFSEFEIR I nanotechnology Tdh 503, 7 A VJRELOHH & W 5 WF5E 783 synthetic
biology & Hi@Er 238 5, DNA LW I HEIZTH RFIZANSLTWHMENT, F/ A7r—1d
HOLREARRBENTELLWVIDIIRERAETHY, 5 LEXITMIAN THIE
WIEWEIED Z N TE D0 Ly,
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[###% : Dr.Anand Asthagiri

WFFEN AR %
#iEZ O & > building block &4 2. T OMWE N1 2 Z 12 L0, LR OB %
B2 L, Sl E BT, BUEIL, 1THIROBEERME L TOWEEZH LT L TN D,
Bz X, FKmoOxsvE &R RE AER O S OBMR, HFEE IR & BEAliE 058 X OB E—
REF~TW,
[21
E S S ¥ %
1% DL % engineering unit & L CHE A2, T OREEY & L COME., MMk, 1 &
JH LB OBLR, 2PN TWe, REEET —FHEOOEMTH Y | FRIBLEME TRl
EnoTWhipinots, —
Caltech &9 A HZ —N7=< S ANWD 72T, HUBEIZHIRBOM BE/ERZH> TW 500 )
Wi, BVWMEREZK LD, BFOLL, RITELEA A=Y TERVWI—LEZHELTWVS [;J]
DS, Z

k% : Dr. Frances Arnold

I AES

AN ORI A 7 2 % L, Directed evolution |2 LV, VAT A& FRIES 5 Z & T,
BRIy NI =7 DUEEIT>TND, SFEBMEETE Lo NV—T I =T 4
7Tk, P450 DIEE O RMAZM S ET2ER P450 20— v v 7V 7R
Directed evolution {2 L YV B4 L T\ 7=,

R4 &

KENZF TS synthetic biology (Z-2W T, AR EEZ B2, KETIX synthetic
biology & 54 H DAFEE T/, ZDISHMED S Military, Industry 7> HAFTEE % 5%
FTHE > TW5, ZDOHWT, USA @ synthetic biology (ZIdhis H DHFBI 23RO 7ZA 5,

KIETIEFAE N synthetic biology <00 72735 £ W9, Z1ud Endy 512X W iTHiIL T
% 1GEM 72 EDEARBRINRKRENDTES 5 EFH 2P AT BB OURIZERS T 5720,
HERHRA L N THDH, BATHLEANRZZLoTEoBH LAV E Ly, 7272, R
D72 IRWRAIZE o TUTEKRETE A 5 03,

Dr. Arnold FI < . synthetic biology (% engineering mind % & > T > TW UL, &<
4 9 & synthetic biology 72 &, ©DF VD, TOHPIIBREWNTZ W) Z &, & ICHBRREE
KRB L TIWRWZ L3 ghole, AREEZHMWZHTH, RBILWERTH S, B
Z1¥ artificial cell ® A% synthetic biology & #7232 &85 6 LW WFEE HIFERFIZIE,
EFRITIREIC T RETZEE U,

[

5
>
o]
ko
o)
>
o
X

]

CRDS-FY2009-GR-02 MITBOEAREEMIREME MRS 42—



3 BERENFY—IREE [GREDMF]

UC Davis

mad : Dr. Y. Yokobayashi

I ANE

URAAL v FaOMNole, BEFRATBEOMBE LT WD, FTIV, BF7 4V v
BfioT, # 87 BLE onloff(50 ) W5 Z LN TE 5,
BRARSEAITIZ, IR &V D D b KE L BARD synthetic biology, WFFED L a7z D
AR IR iR

BIAE D synthetic biology Z AT DHFFEE DNy 7 7500 KE LT RO A F0L
FaRIMEL T OMEE L WEROCRHREMRL Y. LR L T oM E D VWS, F. Arnold
IXRTE Th Y Winfly <° Pierce (3% &2 H 7= 5, HARIZIZHE D X 5 720588 03D 7203,
K[ETlE synthetic bioloby TOEHAZK L TW5D, KETENNAHEE 72D DX, KED
WFEE D IE B 2 B 2D 2 EITHRIIN 2 WN T2 A 5, Jix, KETIRFHE & KB T
I H LS5,

synthetic biology DA O T, BEFOMRAKZE LAHZRMELZ S bELH 20 )
FyFETDTTu—F L ZRTERL DNA LW B RENL LM AT L% In
vitro THAEKRTAHLEWVWI R NLAT v 7O7 7a—F 03 H 5, KETEHAIEN RS, T2
ZLORENLD ER-TEY, A= FTIEAARICIIRIT b TERNEWVWIHIZRO X
I, —HT, BFOT e —FIKRENCIEHE V72 <. WIZHARTII A S OBFFEE D
BY, MHLZY - RTEZLAHERDH LTS5, HEIT, RN ELT v T TIPS HNRTE
ATV D TR NEDZ &,

P4~ E R

BOWIIBLZ ORI ZARITFEREIIZELE Uz, LW, FIZES B O
HlzL-oTEEND, B\HEMNICHDBHEEZ SED LS AT, REREZLEEbND, i
ERFBETCONBERLZRE ST LHD1E, HRTHEEM TR, b LT, 5%
ERLUTMRE T T NINETE DB ERDHIUINNTEA S,

BRI OWTIZKRE LY HARDIZ I DS TNWDH I ENEX o7, lEITAT TVWEA
NTDHDOT, IRATEPH LIRZVWEFRIBIZR o7, Bz o 0TE, L LARD 20K 5
WO HLDEXFETHESZIEF I N, aIa=r—va rOWMNE 2., LEFEMEE S
TV DONE LR,

masd : DrA. Arkin

WFFEN

T HERE R FH 72 F1E %2 - T synthetic biology IZEBAL TW5, v hU—27 D%
HE T LRMENRBUROET LV THEREOMER E2HH L T2, Falid, FHAE
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ERBIET, invivod A— 0 7 %247->TW5 Xk 572, Palm microscope (L5 1451

GFP OE{G & #E/r Shic, FHHEMEIZE D I = L—1 3 73 synthetic biology CHE (272 %
H01F, NLxRy MU — 27 OZFENIEME CEEICITEBETE 2V LRAENL T 5, aEg
LU G, BECEBNTL, £V DOIRLIBEVVIITHITETH, *y hTY—27 DIE
HENETHIT D LULTIE R, Lz o T, S OICEHAEN 2R E ST T, MmN T —
X TWABSRZFFMICIEA T, ET MIKMIETNI 9 & LTW5%, synthetic biology
DAI2=FT 4TV —F—Ty7ZRELTCEY, KEOEEKRKSET SynBERG &\ H [2]
synthetic biology ® % > U — 27 iz >< > TWDH 5 LU, %
R4 & A
MXERDRY A Ba—F—HP AT 4 A NEWIHIRIESTZN, KT =y NDT —
RRHY . ATANS OWFEEDERREZ LT, DrArkin B& HEHIOBEEMELZHRH L TH
D, Tz hERIADOMBEEAHTITEI L LTND LI, ;}
FFEE T OO IR X 225 _& 72L& U 7=, Dr.Arkin F <. synthetic biology Dz =
I FPRROBER GBI, S ) | AU LA, BERED 2 itk | R 5

I TE, RN EDRESGIICHETENRLILLTHDH, S HIZ, Mx T, W%
FVMBAWVDMAELZ M- T, [ TE 5 L9 REAKEFSERETELEEA S,

synthetic biology D Z2MEIZOWNWT, Z L TEOHRPAD LINZIZHONT, ETHEZ T
% L& U7, synthetic biology %M SHETW FIT, ZEMOMERE . TDOMBHEIX
WEEARFRIZRESITEA 9,

KRR D RN T XX —=DELIZ L > TWEND X S NWiZ -7, JEEI ST,
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