The Society for Bioscience and Bi oengi neering, Japan

SHEC&Y% 115

35-Ca01 F EGD2L Yhis

ORI IEF
EMK - T - BRIRHEET)

E@EOL{BENI T E
EETWDIREZATWICFOETZ L. AEERLROETH S,
EHTHAIICEED D 2T R — PRERREECADNE XD 72,
WHERE L ZOMEFRIZ X > TERD "eb” HMEEN. ZOHTH
FICEWRTIHEDOREEE CHECEG AR LzEZEZ N TN
b, REDEGRIBEHEROBENERGETH LY / 25 ERLE L
THEEXTHWAREZEDHLTWD, ZOZLRBMIZEZZET ) 1%
HRFH L, MR o 7T e — FOREZED L ClE 2 RSy
BIEI L > TABEFEVHEATEEZRL TN 5,

VPN 2

BEEBEREWEELLTRZDEDTRY., - X 2 EERSIRE
HEORRIC X - TRTHRE &L X DB AN, & b7 25HET%
POEEMOBRICE > TEL DEWRD Y /) LO—KEHRTHHEFIN
BHOMIEINTEL, 22 IHFERMENTERE—SFAA—Y 7
BEROBERIZE DM 0y =7 VAKEOBH L -T, FIRBTE3Y /4
D—REMITIBRATHEIM LTV 5, FHEBEEED ORIER L F CDNASGH
HWOERBDLMDY., 605/ AMEREFBLTY / L& THA V.,
AU, BUMEEZHET 5468 % 84 X9 5synthetic biology (SB) O
TREPOREBREHOCTETEY., ERKICA T TEGREDDETEH
EEDO—DTHD,

[
BREDSBOMBELIL., EDXHIZy /) L% BHEL, BEIEI N EN S
TS TEMNL, SWVERINE7 Ty FOERTLULIRVEZ SNt
FFHMCRBEREZRZ T 5, $FEKE 2RI/ - /=C. Venterd 7 V— 7
12 KB MycoplasmaxTaEEE LI ALY/ AAEHOTEDL. 2007FEOR 7
V=T &B7 ) LBEORIIREE 2> T b,

T LATFHA VI > TRIEDPEEIN B H

HLYT LTV Y INTMEY., BHCEEMEEZERTIEE 2,
EETCWSREEE R | "EHEHOMMBECERRE" ke
EV o AERFER, BEALBRACNZ T, REBEROTY A v RS
BOBACL 2IERMRBMEDOSRLIARTEELMEE ORI Y
DEEEN - LA D LRERMOKR & sl Sic 25,
AADFIEES VRO T LOER

BAEDOERBEH 2SBIXHIR DC. Venter & ) 7 )V — 7 H3\Mycoplasma D F % FI B
LTERIFLTOS, LhL, EMMEDSBIC X 2HsncBBL TR, 70
[BEEEZRVMZ 52 L OWREXIZEY, RIERME LT, EfEMIE%
SBTHIZ 237 / 94 XODNAZ HEIZHR., BES ¢ 3 HSQLE
Elsh, WEAPHR L, TRIRICHAREBEOBEEEEN LY /) 6y
§ =Y AF LE. F /LA XODNA% BIEIZIR S B Th V. ARRD
Hffie L TSBEED S L THRMICEBEETREREMRTH DB, 7/ L0M
TITHEMRRED/SK T 2 A BH7TldRed systemZ #Jsb & LI KBED Y X
T ALDBROHEA TN D, ¥/ LDBRETIE., HEEARZ ORI ELHD
FIHINTEY, NEOHBURZEE/MRIEI N T 5 HIFERO R
FETD, Flo, T INEEE DD, ERCEEZELLBAICR
HHAT, ABECHRERZEUARS OMENETI2RRY / AR
T O RREAZERTX SWEREFHD, BIREZEEE LY/ 4
BERLER L Tz, Ay VRS T ATRING DY/ LBIF - O
HAEDREHRICW) 2HRHEORECFRICA T ZBHEZ a7 & LT, KEE
ENB3SBEIBAETAMELE. HAVIEZEDOMEARMIZERE, ¥/
LTYPA VENTEEME ORI I HIEER v b T =2 BRADTN
DL D,

How do you make life?
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Elucidation of physiological cellular network
and potentialities towards genomic design.
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There is not any cellular system, which has ever been elucidated its structure
and regulation of the whole physiological network system. Even though
the subset of them, such as glycolysis and TCA cycle metabolic pathway
network, there is little to have been cleared.

During 1990s, many comprehensive resources were started to be
constructed, such as ¢cDNA, ORF clone, deletion strain libraries etc.
Especially the society of Saccharomyces cerevisiae has been showing outstanding
resources and their scienti ¢ applications using those resources. And this is
one of the leading organisms in the systems biology in the beginning of 21st
century.

On the other hand in the E. coli society, we also has kept efforts for
constructing the comprehensive resources, such as ORF clones(DNA Res,
2005, 12; 291,DNA Res, 2005, 12; 63) and deletion collection (Mol Syst Biol,
2006, 2; 2006 0008). Those resources have accelerated E. coli science not
only individual target researches but post-genomic systems analyses. Such
comprehensive resources with systematic approaches are now openning the
gates to the new biology to understand whole cell as systems level.

In modern biology, uni-cellular model organisms, such as E. coli and Yeast,
have emerged as important research target because of the accumulation of
biological knowledge and advanced tools to analyze. And most importantly,
such uni-cellular organisms have entire cellular function in a single cell.

As Nobel Prize winner in 1965, Dr. Jacques Monod said “What is true for
E. coli is true for the elephant.” Last 50 years, the concept of genes has
been established using E. coli and I believe the concept of cellular system will
be build up using uni-cellular model organism, such as E. col, in the next 50
years.

According to this concept, my group has long been focusing on E. coli
systems analyses after the the genome project.

First we constructed the comprehensive ORF plasmid libraries(DNA Res,
2005, 12; 291, DNA Res, 2005, 12; 63) and we also established single gene
deletion library, so-called Keio collection as the second resource.(Mol
Syst Biol, 2006, 2; 2006 0008) Transcriptome analysis using DNA
microarray(Mol Microbiol, 2002, 46; 281,Mol Microbiol, 2002, 45; 673) and
comprehensive protein-protein interaction analysis(Genome Res, 2006, 16;
686) were fruitful application using those resources.

Recently we developed the new resources and tools to clear genetic
interaction network, which is one of the approaches to clear the molecular
mechanisms of “Robustness” .(Nat Methods, 2008, 5: 781,Nat Methods,
2008, 5: 789) The basic concept is systematic survey of the compensatory
gene combination by comprehensive double knockout strain construction.
The method to make double knockout is to combine two single gene
deletion mutations by conjugation. As Boone and his colleagues has already
reported the global picture of cellular network in S. cerevisiae, it is promising
approach to access the global structure of physiological network system in a
cell.(Science, 2010, 327; 425)

I will introduce our current research project and would like to discuss for the
future.

Elucidation of physiological cellular network and potentialities
towards genomic design.

(OHirotada Mori'?
(‘Nara Inst. of Sci & Tech, Institute of Advanced Biosciences, Keio Univ.)

Key words genetic interaction,conjugation,E. coli, RED recombinase

NI | -El ectronic Library Service



