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1. WFIEDBRY - FHE - TN A S5

AR E LTI, B FROFUR S+ (RS FHUR) ZBERECAEERZ M LS5 O hERBIEF
M2 F LD TRGEHAADTEOD T — A VARV AT AEEETHZ 2B L TR Z 2T L, B
REYIZIE, 100 22 D BEHEE FI2NZ T, 7 DT WA %A 74 (GDC) O T THITATERR S D 54
BLETHLEO T, X TOBEBTE2OE T LEDITORWTE RS T2 BN TG ITHEET HHIiT 2o %
FERHIC TR I B AT BB R 2 24T LTz, s%E SN REYI 2 AT 5 DNA & EREIC AR L, 2B DG T
ZNTHINC DR TES DNA (~5 IR E 2 HE) 2 ERT 2 1 2IEBEF O KIGE 2 V- 5 5 Skt
NEETH D70, BERBKRFE TR INTMAEREZ H V585 TERE (Ordered Gene Assembly in
Bacillus subtilis: OGAB #£) T 10 FHgiLa 2 5 DNA ZiRal, 1EfE, Z L CREZ O AR EATER% %
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1To7z, 20 0GAB VLD JFELA M & TR Lk 2175 2 L2k v, 10 TR E TARATREZ: A8 G pklE
EAPRE LT, o kISR OFIARE U CTHEB SN D ¥ o7 28 T BRIV —AREHPUA (Tandem scFv; taFv)
LD TROFURS TIZONWT, B2 £ T0MAME R EL LTEET L Z LTI L, R L7 taFy
Z VTR A~ 7 A % O T2 TEPEREAGOBESEMAT 1T o 7o S HIT, 7/ DERSBS 1 - R
BEOT AT Z7 VR L, KO FHURDAFENM R HICBDL 2 BB FRIC DWW TRBBEICA 7 U —= 0 7 &7
ST, BHIC, RELESBOEREIETFE27 v 7V L TESEDNA 7 5 2% —L LTERK « BERHIE AT
%2 & CAEEMOm B L B ORI LT,

(R B CER 2T FER) ] HRWEZ RS DS RICAET 5 7O O BB EAT OMET M IE /R B R
WaEBRT D, EROBLE T CHERINDLBIET 7 7 AX —%% L, %5t L7z 5 AL Eo R84 DNA fil s
EREICAKT2EEOT e A TR L, AR LTEBE 7 T AY —&E B8 AL, APEMSE 2 570
L. &EHE#mIZ” 4—kﬂy7ﬁ5t@@%£%&m%%%¢éo

[Fofc BAE (CFRR 29 AFEER) ] HROWE 2 RSB RICAET -0 OSSR EIT 28T 5, HEo#
B CHREINDIBEE7 T AL — %m#b FREF L7z 10 HEIRLL E o R84 DNA Blsl 2 Bl HEE R < A
T HDEEEZRIE L, AR LB TFZ 7 AX—%2ELIEA L, AEEELZFHME L, &EHEHRIZT 1 — KA
v 7 F 5 2 L DN ATRE AR BN AR 2 RN T D

BAKBNCIT FREBIZOWT, 4 EME L7,
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(= B Technology development to automatically synthesize designed antibody production related

gene cluster by OGAB method
ATiE &k K4
(BAGE)  ESZRFEAERT: REGERI AT A 2 _—a CWFZERE FeaifEdR Mtk
(& B Associate Professor, TSUGE Kenji (Graduate School of Science, Technology and Innovation,

Kobe University)

SEMIEO— (2)

R

(HAGEE)  0GABIEIZ & D4 DNA H Eh & Bl O BR &

(G 3B Development of automatic long DNA synthesizer based on OGAB method

Arlg & K4

(HAGE) Tl Par - VAT AL 2B HER ME AN

(I B Head, Tetsuya Ueda (Sales Director, Precision System Science Co., Ltd. )

SrAMED— (3)

R4
(AAGE)  REHHDNA 7 7 A X — & RIS R 12 E A5 R OB%
(G BB Development of a system to rapid transfer of long DNA clusters to yeast cell

PR 20 o4
(RAH)  BEHERIAEEMEMREAT %% SOER
2
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(= B Development of a research platform to accelerate improvement of productivity for low
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2. FROME (RIENITEES)

GDC ZTEH L, BEF SRS 2 A9 5 DNA ZIEREICERRT D & &b, BREZE LT 500 EMeEmIcE
AL THURSY FOEEMICHOWT KRB R 7 V—= 0 T aikEd T, 2ROBIET 2 AN LI HEdlfE LT,
FEVSREIR R 7 W A U HAFAFSEHLE (TRAHED) - B HEFR AR 2 CRAFE S AL AG B & O T s TR HAIT (0GAB
%) T10 IR ZHE A % DNA Zul, IEfE, £ L CRBUMRZRBOEMREMBRAR NI LTz, 2 0GAB DR
HZ M E CRp Ui bz 2 Sz kv, 10 AT CARTRERABIAREB 2T LN TS
7o & BT ARG TR 2 20 RN APET D MK 2 A EL - 2 SHRERBIFE O 72012 7/ DMEFREFEVRH LT,

A PERRE RN L HGE 22 15 1T H D RIGHESCER S 27 VAES & LT, BE$ 2850 Ko is 7Ed s o

Et. B BB 7 7 AX =D&, HEE~OBREAN, EEMEORIECE TEDL —#HOY A 7 )VEE

B OB Z BIE L L THERZE 2 7, ABFIERIEICI T, scFy, taFv, Fab, Diabody 72 & 572 % M
DIRSTFHUE, M OS2 DELY 2 A3 5 K RAIED 570 21K FHURIT 6 LT, Mired Tlis e A pEPE D 1] b & B
3



bz RBS 277 v b7 4 — LM ERET L2 L TE L, (ENRE : 100%)
LR, WREBHZEI H & & DR A AR & ERE IOV TRT,

W72 ER %6 E H OFE8 DNA B Bh & RIS B OB B3

O0GAB JEIZ X 5 R8H DNA HEfERKD h—FZ VT AT A% LV ERARRLVICESD L ZE#HEL LT, L
vvay-VXTA-#4i/xﬁ®¢mbt§%mmﬁﬁAmﬂ%@Bmmmmd%ﬁmL DNA DFBR,
e, L NRERGO—HOAE{bE, EEOERM O DNA MR VT, BB TR FTREIZ DV TRGE
L7ce OGABIEIZ L 2B F NI TATA4 T —DOMEIZIH VT, 06AB 7' 1 v 7 OFHHOD 7= 6D DOl REE SR X
ISR EWRTHZLICE D, K475 8 TOHUREFEMERE O EF NI T AT 77 U —OBEITHK
L7z, o, REIDNA BEIAK T = M & A TR A IR L, ~A ZAv—T"> MEDTZ DI AL ATRE /2B
IV EAED 96 T VETHR LI Z &L EHIT, DNA JREERIEIZ 230D R[] &2 Fiffg 3 2 721, 8 A
DIFE S RS FER ERAS 2 #5380 L. DNA JREEIE O TR 2 KIEICEMET 2 Z LN lRE & Ze o7z, (BERR
FE 1 100%)

ABRRE B QOUEEERIB T 7 7 X & —REHEINBAZ

EFEIEEDT ) KGOSO SR > AT AOBE & GDC Z 805 L < [al4772 0 O P BFE A A RHA 2
DT, MAEMIC L DIES FHUREFEEZET LV E U THIREERAKREZHBE L, mAEEERICED I BE 7/
LA HGRICTIRE S 570 D DA 2 BRI Lz, S 612, MlaN AR EE O MR fEAT & 15 ST 2 /26
YT HERF OPRER - HEEHANTO, R85 DNA BRI 251 U 7o @ B PERR OMEEEEAN D BHZE . Bl D, KE{DNA T
BT 57200 HBEFEZME T 2720 OB RN > AT A0[RI EBETHEAEDEEHET H72O DX
v N =TT AT A, S HIITEB T 7 A ¥ —2KZ2 E5HIICERE - e b % 72 O O IR IR B 38 4 1
Wiz, PURDEBISF ZFEREOMAMITEANL TEEZTT O & L HIT, ZREASLEE FEANEIC XV HURLRE
BEOENT DHROME T, £ LT, BfS L7k EBRIRRE D ZEB) A MR D> DRI T L, B 71
T2 T2 2 LIk > TEWERENEZFZBRT 27200 UERA > MafiE L, #iE LI ERA > ha 7
LRI DNA BT LR ZERL L, AR OZB Z [FERICT 75 2 L I2 Ko T, SHRDIWERA b
DOHEEIZI LT, ZOWMBEMHREVIRT Z LIZE > T, BEEE T 2EEMEZERT 2RO A4 B 5 L 7iF7ER
HaiToTlc, TDO XD BRFERwmEN—AIZ, KHDINA BHEIGREEE A & LB Tk & A D R % — L% B
T D 2 LT, kkAa RFEEOR R A AT DR FHURE EPERR 2 R DR RTINS D720 DT T BT
F— L& RENL S DWIZEBAFE 24T o 72, CHO Ml COPUKELEE~ 2 Z —ROEHICIB W TH AR FBE L LTS
AT & D572 eSS A % — L OESLIZ AT TR A HEE 2 Z &8 T& 7o, (ERKEE : 100%)

Utilizing genome design cycle (GDC), DNA having a designed nucleotide sequence was
accurately synthesized, and introduced into a host microorganism, mainly yeast, to screen
a large scale for antibody molecule productivity. Using DNA accumulation technology
(Ordered Gene Assembly in Bacillus subtilis: OGAB method) developed at Technology
Research Association of Highly Efficient Gene Design (TRAHED) and Keio University, we
succeeded in rapid, accurate and large-scale synthesis of DNA over 100,000 bases. By
examining the principle of this OGAB method in detail and advancing optimization, we
have been able to develop an automatic synthesizer capable of synthesizing up to 100, 000
bases. In this research and development, we discover extremely rapid productivity
improvement and optimization for different kinds of small molecule antibodies such as
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scFv, taFv, Fab, Diabody, and different small specific antibodies with different sequences.
(Achievement: 100%)

1. Technological development for automatic long DNA synthesizer

With the goal of increasing the total system of long—chain DNA automatic synthesis
by OGAB method to a more practical level, using breadboard of automatic DNA synthesizer
for long—chain DNA using actual DNA material for integration. We succeeded in constructing
a combinatorial library of about 48,000 antibody production related genes by improving
restriction enzyme reaction conditions for preparation of OGAB block in construction of
combinatorial library by OGAB method. Furthermore, in order to develop long—chain DNA
automatic synthesis prototype machine, to increase the number of samples that can be
processed for high throughput to 96 samples and to shorten the time required for DNA
concentration measurement, absorbance measurement mechanism was installed in all 8
dispensing nozzles, and it became possible to drastically shorten the DNA concentration

measurement process. (Achievement: 100%)

2. Technological development of gene cluster design for antibody production

We have promoted genome design of production host and development of various analysis
support systems and technology development and usefulness evaluation for efficiently
turning on GDC, We have developed basic antibody production strains by modeling the
production of small molecule antibodies by microorganisms and developed basic
technologies for rapidly identifying genes and genomic mutations involved in high
productivity. Furthermore, we are developing technologies for searching and estimating
key factors that combine comprehensive analysis of intracellular physiological conditions
and information analysis, and techniques for constructing high production strains using
long—chain DNA synthesis technology. We analyze variations in the physiological state of
the acquired strain comprehensively to realize high productivity by using information
scientific analysis. Based on such a methodology using a long—chain DNA automatic
synthesizer, it is possible to quickly and efficiently produce high—-production low—
molecular-weight antibodies having various kinds and specificities R & D to establish a
platform. We were able to promote R & D towards establishing an innovative research and
development scheme that can be applied as an effective means in the creation of high

antibody production master strains in CHO cells. (Achievement: 100%)

SRR ISR
CHO: Chinese Hamster Ovary,
0GAB: Ordered Gene Assembly in Bacillus subtilis,

B
B

REMI: Restriction Enzyme Mediated Integration
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FEE 77 A ROWEEHREZFIH L CRIE T HEREE T 5 51E,
Ordered Gene Assembly in Bacil/lus Subtilis method :

Gene assembly method using Bacillus subtilis plasmid transformation system.

Combi-0GAB % :

0GAB {EIZ LV —EAEE L7277 A X FaliREERE CTUIK2 2 LIS X 0 EanICoff L, [AARICHREL L 7= 4th
DD ERARDOM B LIRE Ll L2 b O 2 MEEPEERRICH N Z itk are T P T T4
77V —Z RN D ik,

Method for efficient construction of combinatorial DNA library using OGAB method, as follows :
Prepare DNA parts by restriction enzyme digestion of once assembled plasmid DNA by OGAB method
ligate mixture of DNA parts from several different OGAB plasmid DNAs, and then transform the DNA

into B subtilis



