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BED AL FEIFLOFERTH D 7 VAT « HUKiE Chinese Hamster Ovary (CHO)IE & 75 3= & L CTAPE S
TV D D ABHEDIE < AEPFEROREGLZ 03D D REE & FELOAE I AR FHURZ A PET 5 Rt
DEEELTHRIN TS, EEIC, HRERDO AL A EIEGZFERERE] (Contract Manufacturing
Organization: CMO) THH R U HFEIZI LD E LW DD FEN, CHO 721 T MEMEEEE L
N FEEGMOZFEREZRB L TV, BAITINE T, ¥ T E O WARERRINIEIL, S8R
DSE[RE7ZR Pichia pastoris (LT, X TEERE) 2151 & LTRSS THUR DA PEIZ B3 2 WF9EX°, Corynebacterium
glutamicum (LLT, 22U RE) ZfEEE LT, Corynex® & W) IR CAA A EHLZ S0z ¥ X7 H
DZFERELZMBIATo TE T, L L, —IICIEMEfEE L Lo ARG OAFENSEIT CHO Al
FZHARTELERAL T RWew | SEICEEFHHZ 20 L7 EA U O F v o mthae 22 EEMAY
iR 2B CE X, N E DBFICBT DA =T T A T EEDH LN TX S,
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AWFFETIE, R OB AR T 55 AEEGEEOREEL LT TR (BEZAY) L2 ) x@E (5
BAY) 2R L, e A ) U VEEMAEYMIEZHET 5 Z LA AR L L, BRIUESY VN7 '
BRI, WIECRLY & B A L CARBENEROTE MRS BRI 7] b3 2 4855 F-Hiik 2 B0l 23R C & 2 £l 2 B
FdH T LT, TIE TEESCTEVERHM & 5 o0 TO BB D /A A RIS Al & A2 PE T & 5 alREtE DS T
BICEED, S DI, PHENRER N TEGERIGROBFEC, ik « i EE B2 3 LA TEHIE H8 o mtk
RELICB D DR FOBRRZATV, IO OMAG DY LT 5 2 & T, Ky FHk%E SAETE H8,H
EA U o omtte e EEMAEYMEZBRET DS 2 L2 AEL L,

WHZERIZETE R 1. T3 AR S 2 & FEAE 3 2 PR A L 7o i ds L OIS Ot 70 R AR D B3 | O
RS

NA FEEG TS EET DMz ST 2 BT EN LT L EIRESZ NI H oS & BT AEENEZ K&
SELATHMODTEERT v/ X —E&725, £ T, tandem single chain variable fragment (tandem scFv; taFv)
78 ERHE RS A AT DR BINE S N B BT WE RO & R U CARPEMERCTE NI M) B
T DI THURZ R ISR CX DRI 2D 5 Z L2 Lie, @AEMRZRIHT 5 2 & THEMI D
THRWEANZ DWW T b eHiidmav A [BDhE L, 1EM: - AApEMER SICTHHT 5808 - iAo — a5 2 &
ZHIE Lo, BRI, AEFEECTEYEISE WDV U DR IR O - BAIEHR A INET 272012,
P DNA BT o TE T HMT 2 R—RZ LI RAS o x v 7 D U T HTERE T2 & L, FTo,
BT D LA DA T HURBELS & 38 U 72 FK 2 Bl 22 D K &SI F TIERR T D 72 D12, WETES L < 138
BnFEELISH LI X TN OMER B FEANELHBE T2 & L, 61T, ARk LIRS 5L
IRBCA 2 3T U TARPEMESOTEE D SR 72 DA SR 2 IR T D 72 D12, ZHVE TITHESL L T & TR T-HuikqF
flis 27 DITINZ, & 5782 @R 228 FHURTHG FIEPES IR EIE D 2175 2 & & Lo, RERICIK
S FHUREA O Rt 2179 Z & 2 BRYE LT, BRTE 72 & OFMIRITIC L 0 BN - 1EME & Bl - i
& OBHANZ BT 20— L 2 i U e - Bl 2 Wl IR IR T 2 IR 2B T 5 2 Lo Lz, Zb6 o
raFIH LT, AR FHURDAEEMES L IIEEDR R E <M BT 585 oEN A2 B L,

PIFEEEIX, 1 ARS FHURD R A A DA 2 N 2 T2 B8 2 RIS R T & DN OBR%E., 2. AR
775 DNA ZfifEICI Y L COREESICESERNAT 2 2 & O TE 2 B T OB EIEORSE, 3. Huk
AEPE A RO R EIZEHMN C & 2 FEDOHZE, 4. KO FHUROBLY - EIZBE T 2 v — A A2 1T 2 72
BT — X B ORETE & FEEOBRE, #1772, 7o, NRIHRIGHE « ZWrSEBlo 72D O gl S AL R B
7 (ERRIEEICE S L 7o R MAPURE 35 0 LG D 5 6 & A PEE FAEZE O 2h =R LB EAIR ORI £R 5
H D) | FE TR L7 K DNA A ak2EE 2 8uE9 % 2 & T, Ordered Gene Assembly in Bacillus subtilis (OGAB)
R Lica e P U7V DNA 7R TSI RER T4 77 ) G2 B Lz, S b2, K&
DHUA DNA Bl 2 FH IR T & 5 K 912, BEMLHSORS FHURE RS 27 LM LT,

2HERE 1 ARD FHURD R AL 2 AN Z TR DAL & AFBEAFAR OB, 2. MEEH L<ITX
G 725 DNA Z EEREEHRT 2 Z L O TE 5 U VBN OEARELEDORIE, 3. FAA VIAEZ
B ATAR FHURELS D L PEVE - SEHERCSN DT — Z IR, 4. IR U7 AR RENE - MR HERCS T — 2 2 W o —
NRHIEDBRE, 2175 2 & T, AEICHE LI2W < O DIRG FHtRidd 2 RET 5 2 LT LT,

BRI, 1 AR FRARSNCEREZEAN LT A4 7T VA, 2. B LB FEAEZFHE L
&5 FHUAFEBROME 22T, 3. BREGALTARD THURT A 7T U OApENE SRS D 7 — 2 IV,
4. AR U7 B REME - SRS T — 2 7 & Db — VAl SRS BRI D i b, 21T 5 2 & T, &R 75t
ROFEMER R E 1Ak LAz BT % Z &gt Lz,
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WHFERIFEIE R 2. T3 AEE G BGE 2 & AL d 5 @R RE R [E EMAE A IE O BA TS | DR

NA FEEGEEORFEE LCEX TR (EAEY) LoVl (RE4m) 2#FAL. K5 Tiks
EAEPETE DR A ) O VEEMAEY I AR T 5, ZDT0IT, IR ARER N TEIEEIRBLR D
BRFESC, O B HL R & O & FRFIEIMEAE O mtke I B 2 A2 FEMEM BRI T ORE AT 5, T b O
HEoEE T 52 & T, K THEE TEHMAEMMEET 22 L2 B E Lz, BRI,
BT EERED A & ) — VIR BLR ORI O ISP AN R DD LR IR HE A 2 A T D N LR S
=y NEMAAATEHHRBLR AR L, BTBEA Y OO R TEREEORME L5 LA HRL
Tzo Flo. TNETHIEL TE2T74 77 UIERBANZFIH L CEREORS T-HURIC R L CTAEEE 2 M EX
HLEMRTERBZ LD, & o X7 B O <00 B E P B b 2 5 T O R 725l L - T
B THURD EAEES R E AR TS T 2BETERKE L, B oG AR T OV CTHRMBIZ AEFEM R -
WCHGTDMAAEDLEEZRET DL Lc, 2O OAEENN ERNTOHRBA 7V EBEVIRT (7 A
THA YA 7 ),GDC) Z & T, 2¢g/L L ED@AFEE LT D2HNEAY 2L o EEMA YRR A B3
THZExAEE LT,

WHEREIE, 1. ZHETICBR L TE7- ON/OFF B L7 o %A B TEERHCH T U785 5 M5 5 4 %
KCEDVAT LAOWBE 2. BRIBHTA 77V ahlbE LimT4 77 Y OREE L EFREEH Oy T-Frikic st
THAZ V== 7 3. XXy BRI BB T2 RBT DR T A 7 7 U OREEE L HHEOIK
S TPURICRIT DR, 21T o7,

2HAIE L ALEES2=y FOBE LB LIRS AT A28V o9 0 2. BEFRET A 7T
U 26 OAFEME ] BRI T ERER OfkGE & 8BS TIE T A 777 U OFEEE, 3. ApEMEm BICH 5325 5 27 Eil
PEBE AR T ERIR Ok & S E IR LD DB T RBLT A 7TV OE, 4. a2 S MU T
DNA FBUZ & 0 ApEME R BICFH G T 28 FRBLOMAGDOEORE, 21795 2 & T, Ko TR LE
BAE R LS5 2 Lk Lz,

BAAREL, 1. ATERGHET =y N ZHAAA TR BLROBMRE, 2. MELLBETHRET A 77
U % ARGy P B AR pEME ) BRI O PRIR 3. VBB TR D 5 T4 77 U 2 W TR ik o4&
PEVEIN BICTH 5T 2BInF DR 4. 7 LRESIN 2RI U2 AEFEM R RIZH 59 5 Bs FEOM A
bEOWE, #1759 2 & T, RO THROAERE KIEICH LS5 2 LIkl BBRE T2 gL U kD
AR AT AU T A A BRFE LT,
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Full-length antibodies are the mainstream of biologics still yet, and are mainly produced using Chinese hamster ovary
(CHO) cells as hosts. In contrast, microbial cells are recently expected as next-generation host cells, because they can
grow rapidly and take a short time to construct a production strain produce small antibodies. In fact, several companies
including Lonza, the world's largest contract manufacturing organization (CMO), have begun contract manufacturing of
biologics using microbial cells as host organisms as well as CHO cells. We have conducted the researches on the
production of small antibodies using Pichia pastoris (methanol-assimilating yeast), and the contract manufacturing of
recombinant proteins including biologics using Corynebacterium glutamicum (Corynex®), which respectively have
excellent capacities for protein secretory production and high-density culture. However, in general, research on the
production of biologics using microorganisms as a host is not yet mature compared to CHO cells. Therefore, it is

important to develop Japan's original high-performance microbial cells for high-production of small antibodies in order
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to take the initiative in the world competition.

The purpose of this study was to construct high-performance original microbial cells by using P. pastoris (eukaryotes)
and C. glutamicum (prokaryotes) as hosts for small antibody production. We thought that the possibility of high
production of difficult-to-secrete biologics candidates, which had given up on production and activity evaluation, would
increase dramatically by developing a rapid selection system for small antibodies whose structures and sequences have
been reconstituted. In addition, we planned to develop an artificial transcription expression system that does not require
explosion protection, and to search for the factors related to the improvement of various control mechanisms including
transportation and quality control. By optimizing these combinations, we aimed to develop Japan's original high-

performance microbial cells capable of high-production of small antibodies.

1. Development of rapid selection method for reconstructed structures and sequences to advance biologics manufacturing

In the strain development high-producing biologics, the structure and sequence of the target protein are extremely
important factors that greatly affect productivity. For the difficult-to-secrete proteins with complex structures such as
tandem single chain variable fragments (tandem scFv; taFv), we therefore developed technology to enable rapid selection
of small antibodies that can dramatically improve productivity and activity through the reconstruction of structure and

sequence.

2. Development of high-performance microbial cells to advance biologics manufacturing

Using P. pastoris and C. glutamicum as host cells for biologics production, we aimed to construct high-performance
microbial cells capable of highly producing small antibodies. By repeating the search cycle for the effective factors to
improve the productivity (genome design cycle, GDC), we developed Japan's original microbial cells that enable high

production (over 2 g/L) of small antibody.



