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F1E Fl
11. NAAOCYHIRULIFEETR) DEESIF
RABERIZRRINENSMAADCYIR(NAFTEER. EREEER. £YFEHN
BHE| NAFADHLK) F REROEERZELTEREITEFEIATLS, RAEE
(FAEM D F (R AL TORHANOEVMFEEORMETEDNI R
TE ., BYEAEEDAEL Unmet Medical Needs 2R RSB AHLLWEERELTE
BENTWB, NATYF—THMDORAKIZLDE//O0—FILRADEEEMNIE
1970 £ fXIZ Koler & Milsten 5IZ&k>THEIML SNz [ 12 1o SHICKYEEBREERSF
(SR L THENTE ST E DMAE AIMICER T S ENTTEEE o=, LAL.,
CHHBFOEMTIETIRABAEDMAZANIESTHERMAIBREINE LS
BERLEMERMRIREEE ST 28 |o SHITHAT R, FASE K, EME A EER
iSO RE/ VO —FILIADBRKRE AICELCREL G - REREE
BREL. OB REOHBFEAIREICT IRMMAELCTFIFORELELICHFEINT
Ef- [37]1[25 ], TNTHEKT. EERELTLEAVS-OICHLEGEZFE DR
REICR LT, faEE-EEMOERSE, SELGEMORMIENHYEAILIZIL.,
KEGBEAHDEEZLON TN =, LHL, ThnITHLTE 1980 £ % ENDS 1990
FRITHITTHRBERMTOCEMES . REATLOBRRGE DERMEHFIZLS
T.E®E/9—FILRREESIS 1 gLU LDOBEEEEETT KSITHEDEDIHL,
BRKDNAF AR Fr—0AHN T7—IDNERGIEBEEERL. RAEMAEER
#BAF- ETHLTEf- [5][38 ], DLMZ, 2010 FIZIX. iR EFERFTY L IFO L4
DELERAREERPLTDIRERBDEDD LIS [ 57 1o XAABDYIRM,
REDEERZDKRELGET AL TVSDTH S,

1.2. N(FADYHREEDHRBEFELLTOH CHO #ia

NAXODYIAD>6 . BETRONMAKEETOEMEMELSE/VO—FIL
MAGEDEERBEICIE. REREYOIVNNVED ., SEGIAEEZVLELT
BLLE AERANTOEMEREREICEENHILEEDODN TS HEHEHEHEZFLT
WAIEM S, BIMMIREEENALLNEIIENZ L, fZL. NMFTEERDSET
1. EELHEEEHATERESFOAUEI—JIAVORERERFDO LSS
NIRFNI KGR CEBGEEMENBEICI >TEESNTLDLDLH S,

SHIZRAETIE. COFMEAE X056 FEEEICHELI-Fr/=2—X/N\LR
A —ON B A4 (Chinese hamster ovary:CHO #if&) AE (N TULVS, ZDFH
DEYEBEEMBELTIE, THAITO—THIAE (NSO 4 sp2/0 #i2) . ErREHTRE
(PER.C6 ffifa) &Lof=fifahihrd, ChoD56, £ERELTCHO AL AE
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NAHERELTIE, thDMRICEERTERBARDEIRA( rearrangement) LFERIFEA

#1Z ( homologous recombination) HEMNEEICREIS-HIC. BEBATLILEFES

RIEMZ SO SR IBEM O EEZEEELV S -EREETROONSLILIESE

EHEADEHEN TR T L RE RRREDEAEHE TERFIBIENEL LT

BRUICEEERIFOTVELSAEEEMI DO AN ETFOLNS, F-. K2

E T, YORHEROMADICEERDE, HBHEOBENEMIZELLTOTREEL

BWIEAHD, EMNIEEFRHEICAVWSECDMEMTORERIEIEEIMN., £E

BETOEFERREEDAIINADREALEBEOBFRIAINEICBIINEGENIEF

MHd, —DR. CHO MR TIEFEEBICHADOLIOAVALA(CE ARFIERE)
MNERRHINED . SOOI RELEMIETRELGVWIENFN>TEY. ICH

Q5A Tld. CHO #iRBIZR>T. BELGREMFMARDHLNTLSI RN EIFLND,
ZD&ESIZ, CHO Hf@ZFALI-N\AFTEERIE. CNETICEHSNERSELED.
RHZBICKLBEAMAMMZIIVN\VEDERHFAZLFTNSEH, HART

FRAINTEY. IAERERELTRKRTEREIRGERSD 70%H 20 CHO iz

EYEFEESNTING [ 23 ], &5I2. 2006-2010 [CERE T LR &N/ \ (4 EES 58

BEOSLHYHEEEEELE-EDA 32 BB, FDHT22 K EA CHO #iflaTE

FEINTWS [ 57 [ EWLVSEHBELH D, CD XS ERMN IR Tl Defact standard

Elgof= CHO HMiRIZLTIE, SHITH BN EAERLON  £E R L OHEEERO

BN TON . BEHRELTESICHEINLGKRRELGS>TETWS, COLIGEAE

RTAFETEEHTCHO Fo-AERT.10 gL ZBALBRELEMLHRESN

T3 [22],

1.3. CHO #IlB THOHEBE & L TD GS-system

CHO #il@ THOHIRZTIL. EIZADODHFR (Dihydrofolate reductase) R1E#k(Zxt
9% DHFR E{zF% marker [TL7- DHFR & [ 24 ][ 26 ] [ 49 ]&. @GS
(Glutamine synthetase) % MSX (Methionine sulphoximine)h\BEE 3 5RE(ZED
= GS E{nF% marker £LT=- GS RIBRDZD2H1HS [4]1[5]-

ABEIZAHLVZLONZA-GS System [, ZD&DEY . GS&EInF% marker [ZL
TW%, COFEIKFRIE Lonza Biologics (LLF. LONZA) Mo54 U RAENTINVS,
LONZA (&, <M il F IR R DKL EIT>TL = Celltech Biologics Z& 1996 (<
BUNLF=C e TEDIEFIEIMBLTIND, 20 LONZA-GS System TIZREILAZ4—
TYDAIIA—THRO NSO #ifazE>% L. CHO HIlaZFES>R A H AN BRI ILAT
HDEIGEBATCHOMBEANERTHS, CNETHOHRETIEIDHFR ZD R R
KU, TOEEENGBERICEVWGERFIERRICESGL 6, FHii I Hliask
DO D BREICHICIAIRETHAHAEE LN TS [3 ][5 ], ol BEEKILR
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FrICRBARICRYIAEND GS BIZFEUENR=O. TILAZUADMELTHRIES
NTEL. HA5—ERELULTHRERZTI7UEZTOERMNYIToNDEND
MEEE LOREAEHDNATINS [ 33 | F=. T ILAIVITHROKBICE-TE
BRTI/BTHAHN, CSEBRRTRBESN-EEKRT, FEHIZTILEIDEMALEL
TRWEWLWDIRME EELDFIREHS [18][33 ]

BEXM CHO #ifatZ#M CHO-K1 #khn. TDEIMFEEREILHAAEKD
CHO-K1SV #£., EbIZZ M CHO-K1SV #k M GS DX LEEFETTEIT knock-out
L7= CHO-K1SV GS-KO %G EELHRRAE GO T S, D CHO IR RIL
FEICRNTHY. BESDEERKEXTRASN TS [5][8][44 | XK
[FZD CHO-K1SV #ZESE(ICLTLDA., JFont=MEIL. thDEEEMEERA
W=RBHREBEILAENTHLEZAONS,

14 NAAOCYHREEICBITAHMBAEEDME DT

NAFAADYIRIZEWTEY A OAUBREDEEBFEMBELELY GEEETRD
NAEEGZDBEIE. 8t mg ~ # 100mg B, EEITIFT 5L () B DEEKR
5E8hRHOEND-0. BEIARMIHLTOMBOEEMEDRETKREN, THD
Y. SEEMROBIES SV, SEEBELOBILINAEERORTEHBOTR
DEBEIRNE CIERBIZEELATHA[50],

R CTHRALGNAAEESORHLETIEIZDEZED-HIZEFN TSI, £
DEFANRAITTIEZLDBELHD. CDIE. NAAADYIRERRIZBETH7F
BREMNS., BMMAREEZRAVN\(AEERELEHROBIIEZEEIOEX (Cell
Line Development) E§5, LHICRIT =& D E 1 HHEEKRAEBRFARETOTOELR
RERINCHNELZFORTOBETOEADGE D ITERLI=MOAM, Figure 1 TH5,
RERRIRETIC. MO I LM ITTEETOREHHNRBRMICITEEKRD
RAREZICREOTOERNRBRIESN, ZOTOERICEVWTARFER ELAER
EHENBILEONEZIEN DD,
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[]ov]am[am][sm[em] 7m ] ev ] om [1om]11m]12m]13m]1am] 15m] 16m] 17m] 18Mm] 19m] 20m [ 21m] 22m [ 23m] 24m

Tox-Study (Pre-clinical ) Phase-1 Clinical trial
P = C———
i\(cDNA clone instability evaluation

IND Submission

(@) @ Master Cell Bank
Seed Cell Bank

Upstream Process Optimization
L Downstream Process Optimization
Analytical and Formulation development

Scale-up Evaluation
cGMP Manufacturing [Drug Substance]

L

cGMP Manufacturing [Drug product]

Figure 1 BELE 1 BRI ET
(M IZ month 2&kd93)

CHBEERIOERODATOR LAV IOBEIO—EFHEVDOREREHLITR
Li=dD A, Figure 2 THD, VA—=2J & Ho1=MH ., MCB (Master Cell Bank) A
EREINTIELH T, BRERGORERENRAIBING, NMAODVIRERR
[CEVWTIE, EXDEFFEERERLGY, BEITEIHBKRORELEZDZIIY
TIEKETDHIERDKEWN, DFY. HIEKEOFEINBEMEDOREOREES &
CAEM(FEOREIRN IZRIFTIZ. BBRBBETDIALIAUIZENTH,
KIBIZREHE TELRWND I TAHAILNRIZIEHOT NS,

TD5Z. RHBRKRICHERAL-MaKE. REBRKICTERT S &1L, RFEH.
ZEMOIRAICEALTORFBBADERBALGE  VRIZHRONEITIANLERLH
HZOT,. AEMATH>TLRBICHEREESCEIETEITHIEMNITFELL, TDT:
. BMHMREEIEANV-N\(FTEERELEKRORIL[BE] L. AR EEERFIC,
BVEEHOTOCRAQBEIGEN ST EE, SOICIELTERRERTETORE
FOMGHIREENKRDOONSFEEICERLGIRELL>TLNS [50]
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BEMEN Dz FEA

oO0—_2T%%E
(7Z4xU—-o0-=7]
HlRERIE
L e (EEHBIIL)
: ( Seed cell bank)
[
: oO—=—>J%%E
| (v7o0-=27]
[
[
! Bk .
: (Seed cell bank)
[
: l YL AR EEE &£ Banking
[
[
A4
-> MCB
- SBERERRE
( Master cell bank) (CERERE )
l ¥LIR¥EE &£ Banking
WCB

=D AREME. REE

( Working cellbank )

Figure 2 NAARDYYREE/ROEEIO—

15. MK EEODELOLES

COBERE., [£EEMBBIL]ICE->TIX, ZHOIEMEOFINORLSIHLLVKEE
BEAEFLOLSIGEOTHY . ZOXRNRELGHT L (ML) INKEV(ZL)IFERL
BN EENTVSEEEEAELELVS “Power Game’ D &KSI1ZH->TVS [ 6 ][ 20 ]
[ 50 . ZDEHELT. RAEFXRDEGFEAFETIE RVF—TSRIFIZBEH N
f-Yx—h—EBEFEEMNEGRFOAEYIY. BEEREALLOMERMBEHBRRICLETY
FLIBEBAZERREBLLTLAINOTHDS [2]1[43 . CDIHFE.Bon=2HD
Transfectants C&ICERBARDEBASNZTHUNRGH>TNT, ThITLYFoN=F
Transfectants D IEN R ->TLVS, — DI, Position Effect EE Hh N B1F ABIEFIC
T ERBEDEDET MOEINSDEDTTHEDREGOMFIZES, yOTF L
TEE[CRELEIOTFUEEZLYEESNH# I\ EEN S Heterochromatin &, &R
BENAPZH, EEERFATIEALPLT LY Euchromatin DEWNHHDHESNTLNS
[30][56 ]. Z2BIE. HHRIABRZA M ESEIZ. BHLEGFLS D TEE EHEN
B> TULMEEFH knock-out SNBTETHORFIED, DRILAVDELIZKSH]
FlEEFREDR TOMBOFIZRETOT7/ILOERIZKY, BEEKRICISHLL
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TATFAIVNITEED. [ SASHLLGEWNWT AT 7 ILIZE50 0 %H5 [44]1[45]1[ 461,
CORBITOT7AILDELICESEMEGFUNDBEEEGCFORELANILDOEIL
&, 70—>T80 BMEYDERT % 1EEH (PTM: Post translational modification) &
WHELLINITEMEDDO REITEVWEELSE D] 51 . =D BIF. X9 —=25
HEHRISEREZ#RITON-CLICHITHBEEMBORIGELTOFAELRTDIENR
DIEEDETHS [40][54 ] cOEOIHEANS, BIFEASIN-HEB—D—DMN
E1315LV5 Heterogeneity WAEL TS EZEZ BN TN, LT, COEVDKERS (&
BEMEICEGFEASNEHERTREOTLEIDTHD[46 . SEERIIFLTH
Y, ZDI6EILITEEMRELTEFNIHEEH I KRIEHF L THD, TN, TED
I E<{OMBEEROEE (EEK., BENE. BREDORESE) TR ELSEHE
TEHIENBETHS[15][501

B FEASINT Transfectants O Z 4 MHICHEEL T, BB B KM
(mono-clonality: €/78—F)7T4) DIRFRILEFZETHS[ 55 |, —2— D DHRZETMEL
TW521EYTH, VA—UJ CHEYBOMIMEBRTH S L. R ICHERD RO T
HHEOCEMEMORENEL>TETLESILITHS, —BRIZIK. ERRDABEREEME
Mo EMETEILICEFETHRMPZECLC.ALAEDORFINFEASN S LSRG H
Bh5HZM mono-clonality MEREAZERHHN S, 2D mono-clonality Z1B{R 3 57=&%
DINETTHOBEEZEIL. B4 FHIR% (Limiting Dilution :LD) &WLW->T. #EFE MR H
EDOHBEANGEONSIETHRLTCENZEETELELSHREEEZITOEVDA
EC.FBEICHBMEFROMDDIAENETH> A FEOIMMNDEIC
mono-clonality tIEZNIZFEFNEIEE R LM o1,

ZI T, BHIREAETHAELSELY mono-clonality Z3E{ERLDDZLDHIEEILIE
FEAEELT—RILLTE-0H, iz EAERL CREEMREZELT/—T1
249 % fluorescence-activated cell sorter (FACS)ZRW-BREAEZTHS [7]1[9]
[54 ], FACS TlIEAMATEREL-HREZERICRETRL.L—F—XOERETE
B, BL2OMENRTIHRAEEEMNITAEL., ME—D—D2Z A RIEIT 5,

CHICRL T, MEEFE RS ICEEL T, BMiafRROI0=-—% 2 M5
LI BHEDHFEINTEI[10][32][48]. CDEE, BRIV NIBEIZRHT HEINIZ
BN Z R AEEEREICEF ST BEEKICHET 500 —DHERL
BMEERFHAA—DUT L, ENICHEET IEMEMELREEZFIIL T HEETRE
[CLTWS, E5I2. CNEBERDI VYT L EILAR—RO/0—=U AV iiag
Hao=—#gZHTEYX LI T5DTHD. CDIHFE. FACS ETIEHR TSR
RDIBIEMELHER TEH L0 EEFOHMRENDYEAZENDLNENSFIRAH
BH[13]1[141[32]e CO&II. EXERDHAFREL T Mt EDRARFEFICHEDOI-OHIC
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BALSAVDEFEIROON, EERZD LHETOT7IO—FEEZ L, HELET
ZLDEA—T YN DN TEEKRBELELAITNIELSEL, 2T, Z<ORERETS
DEEIIEDHMMBARELEREICIERLLZFETO. SIFRENARIL—TYMEAR
HHNTWLS] 6 1o AAETIE. COFEREENARIL—TrDIO—=2 5 #E5
Z#H &1 ClonePixFL (Molecular Device)ZFAW\T, BE7OERANDREILE

1To71=,

1.6. KX DIEL

UTIZKRHARDOBEFT L =,

FE2ETIE. INEFTOERTHIBNEREICLDEEMRDEORBELETIMV
)—o0—=C  QOEFETERELZ, B0 BMEY K)Z2E->T. yB8—=20 B0
BEFHEEACETORBNELREEINSGVO—OFHEISEVNDHEHILEETR
Lize ShoZ#AEHLET. RELGRAFTFETOT SV I+ —LHLGEGEEEIYH
L7=,

FEI3EF.F2ETORNEFREZDORATHANEDESO, HEKBIIETOH
MZEERTHIEFBHNELTNARIL—TYrDIO—= VG #RER W TS514<)—
IA—=2 % ELIz, CCTIDRDBHERT . FERIEOEM R D Z&EL
THILET ABL B an=——#L. HIRNTRALGRESETEETH5I0=—$ (1
fatEIEREA M LELI-CEE R ERLIEDIEITHEILIz, TDHRER. Mt RO
00— ERBIZALSEEHIENTE =, SHIT, FERIERICHAEZEET S0
AEESNY (B, MHMREE. BRFEE) EREICTHLT. BEITOERDR)
RLHEZE KREHETE

¥ 4 ETIE, HEH%EIO L TRAELZNYTIO—=2T 1220V TOMETH S,
TP BAFTEICKEZ ST IO0—=UF 2LV TOERRHIERLE, BizFEASH
ik E IO —=2 T LWL b A8%k&Y. ThEBEI/OD—=207 ($J/a—=>
TILTHRONDRKIILYBEETHHILEOLNTLSD RS LDEVEMREMIC
RIIL. ZOAEEMR ESHREHEELISICEOE-2F 5 XU EOHI-YDERE
MERO-FFDOEBEEDOMA LICHEZEERLIZ, LI E 3 ETHLSAEZV VY
LEILR—=ZAOIA—=U G #ERERWN =Y T o0—=—F 1ML . mono-clonality %
R TELHBEEZELZHZEL. HRERIIFEESTHLERUI, £, CORDHIKA
KDARREDEIEICEMTHAZ LRI,

RZIZE 5 ETIE. AMECTHLONIHHERERIELT. SEBROFEBELBICH
TOREIZDNTEEDT-,
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Abbreviation (E§EE Description (E&K)

BSA Bovine serum albumin

CD Chemical defined

CDACF Chemical defined animal component free

cGMP Current good manufacturing practice

CHO Chinese hamster ovary

CHOK1SV Suspension variant of Chinese hamster ovary
K1-SV strain

CLD Cell line development

Conf. Confluent

CPFL Clone Pix FL

CM Clone media

Cmv Cytomegalovirus

CSlI Clone Select Imager

dFBS Dialyzed fetal bovine serum

DGV Double gene expression vector

DPS Days post seeding

DT Doubling time

dhfr/ DHFR Dihydrofolate reductase

FITC Fluorescein isothiocyanate

ELISA Enzyme-linked immunosorbent assay

FACS Fluorescence-activated cell sorter

FCM Flow cytometory

GMP Good manufacturing practice

GS Glutamine synthetase

HPLC High performance liquid chromatography

HTS High throughput

ICC Initial cell concentration

ICH International conference on harmonization of technical
requirements for registration of pharmaceuticals for
human use

lgG Immunoglobulin G

IND Investigational new drug application

IVC Integral viable cell density

LD Limited dilution

LN orLn Natural logarithm
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mAb
mg
mL
MCB
MSX
MTX
NA
pC02
P9
pcd
PDL
PTM

RCB
rAlb
rom
SCB
SD
SF
SGV
SPR
TBD
TFor TX
VCD
Via.
Mg
ML
UM
w/
w/o
WFI

Monoclonal antibody

Milligrams

Milliliters

Master cell bank

L-Methionine sulfoximine
Methotrexate

Not applicable/not available

Partial pressure of CO; in the culture medium
Pico gram

Pico gram cell per day = unit of SPR
Population doubling level

Post translation modification

Specific productivity

Research cell bank (pre-master cell bank)
Recombinant Albumin

Rotation per minute / Revolution per minute
Seed cell bank (pre-master cell bank)
Seeding cell density

Shake flask

Single gene expression vector
Specific productivity

To be determined

Transfection

Viable cell density

Viability

Micro gram

Micro liter

Micro molar

With

With out

Water for injection
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F28F  ROFIREICKSMRERE AL

21

FR 41 % 3% (Limiting Dilution :LD) (&, Conventional 22 A%&L T, ShET/AA
AoV O REEMBROBILICEVWTRAVLNMTWSFETHS, BAFHFRED
[REBELTIE. MRREREZHEL TR RIBIET HLT. HERMICEMBICHEk
THMEERLLTHRIO—= 09 5FETHS,

CDFHETIE. FRSETERERINB(TLERARETHY . MEOHFHEEIED
ELOT HIBEEMIZ/ AT ANAYIZ KWW =R EmNH D, L LELAS, DR
WREBELSESHETMLESIETHEIEBRNFTEHENNLZOTIHLAMD
5, F-. QREBL BEMifaN s DHMRISE EAYICHITAMIEDMRSEMEDAE. T
BLEICEHEBSIDY, ThEERT SLOICEHICHEERNSIENH B, O
HaFITADERIE, HETHLEFEHNZOEDYITIO—0 T I2E6E 5B
WELWDIREADNH D

TSAR—RY—= T BEIZIETSASIRDNAE RS R T2 av Lz HIla?
SHE I BOWVEETULOENEGFNEASNRERERINHERLLGL O, 8B
~HTF OB 1 well [CADRBERET . TOILEBEELTFEASNI-HETHIC
HERARRAY 1 cell NFIZIRAEHDAZIRRAT 5, NI TIEHYOF)T4—DIREE
2+ TR =O—BMIZ2 step BOHYO—=25 (HTHo0—=29 ) NisiEE
A

—A. R pool oD yA—= g p—ERLI-flakhonY I on—=
JRFICITHAEAY 1 cell/well LT EGEDKIITHR, BFEEITI. —BRMICIEITELD
1celliwell LT THEET 5 HEDIZS5HBRAFFELELTHONTLVS,

AW ETHLVz CHO-K1SV T8 E#IiE (Lonza Biologics)& GS IRV AT L
(Lonza Biologics)Tld. pEE12.4 & pEE6.4 EVNSZ DD TSAIRRYA—HFAL
T=o EARMIIZ pEE12.4 (%9 7.5kbp) ELVD GS B FIEAINIZAYE—TALY
M B KB s F (GOIs: Gene of interests) ZHK W56 D Single gene
expression vector (SGV) ##ET 5, AN LS 2 RTFRABELRIFEIL.
GS EInFEEF4L) pEE6.4(F) Bkbp) ELVINYA—TEE5—D SGV EHEEL.
RIEMICHEEZHAEHET—2IZL1= Double genes expression vector (DGV)
FERLI-ELDEFERATSH[3][5]1[11]. 2D DGV ZRANTHE X MISERFE
AT B, ZORIEA—LKDOHD/N)IT—2aV NEELTIELSA, S EFETHL

-13/78 -



f- SGV MTEEB pEE12.4 & pEE6.4 DAHE—TvF % Figure 3 2. HEHD
DGV HEARNY2—DH|% Figure 4 ITRLT-. COFRBERDFHELTUTD 6 DM
HEifonbd,

@
@

®© @

BED CHO-K1SV fifa A EE#M# TIHGEL 3]
BERBARADHEAAAL. FFFENGHERBERRICLS, COER. &
FEAKRIETRTELSS / LEMI(loc) 2 B &G FEHARAATEATO
HEEEGS,

—DDARYA—|ZHEH, L $HE R EFIZE 7= Double gene vector system T
HB[51[4 ] NIZKY . HEHDASHE. L EHOASRIREVSTHEN
1<% 5[45 ],

BEMEADSUHS LT integration [CKAREBGFEART., £EWE
=¥ (GOls: Genes of Interests) & marker @ GS BIZFERILARNIS—TH
WEEHIET,. GS DHIFELFIEIEIZ GOIs DERBEHREFIMELOT LY

5% 717%% hCMV-MIE promoter [Z&Y GOls ZHIBE D[ 1]

HLEEH D SV40 promoter [Z&Y GS BIZFEHRIHIE . GOIs RKIWELD
NFUADNLERBEKRZTIRGT 5,

5
o SV40poy ,

wr - T
~ nl | fuoee
o J ~
- 2 ~
A = 35p

Polylinker

Figure 3 Plasmid map of pEE12.4 and pEEG6.4
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ErHARAHDO
4L AHE

‘(,)‘

) FoE—4—ES
D) H§8-L SEALS
& =) GS&ET

- ) EHFEEET
% ’ /_,/\. & %, (B-lactamase)

INLRA—HE

beta lactamas®

Figure 4 Double genes expression vector (DGV) D&k
(Birch J.R, et.al, 2005 [ 4 ] 23%)

AR THERALI-. CHO-K1SV #%Id GS EzFOANEMEELFFEREFELTL
B, MERD) ==V B (TS5A4)—AR9)—=9) TlE, BABEGFEIEE
LHICEEHROLEERICHAATNS GSEBIEFORBELAILE, JILIZVES
FHWEH T, SSICEERITHS MSX 2N 1= 2 ENBARERETHIEE
AYV)—=2% 9 B(Figure 5), CDEE, BIESNLSMEZELE MSX DEEIZKY.
WMBINSMBEHEDDEOCSHIEVNAHEENHESINTILNS[ 18],

SEIOMETIE, CORNF]REIZES GS system D CHO-K1SV ¥k TD /A
AADYIREERBRFIZOVNT, T53M4) =R =T DB TORELE
RUT= IS G EADEZE LRGN0 —2 DR EISEV D H S0 —
ZUUHOEEEGEDLIC BROBBAERTF K ZRAVERGINS, 3]
EHNEBRAFTTETOT SV I+ —LMLREHEFZIVELT-,
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ATP ADP +P;

Glutamate + Ammonia |_ Glutamine —» Biological

Function

Figure 5 GS(Glutamine synthetase) [Z&k%%5 L3> D4R EREHR|D MSX
(Methioninesulphoximine) @ B8{%
(Barnes L.M., et al, 2000 KY3IFH[1])
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22 EBMHEIUAE
2.2.1 #HBakk (Cell line)
CHO-K1SV #%(Lonza Biologics, Slough, UK)ZEBEX&ELTHEALE, AT

CHO-K1 fifatk kT, BIFREED S HEMICEALShI-HRETHS.

2.2.2 i
HERRRBISLICHE UL TIX, LT O 3 FBEDEMEERAL=,

@ CD-CHO medium (Invitrogen) supplemented with 6mM L-glutamine

(Invitrogen)
@ CD-CHO medium supplemented with 25uM methionine sulfoximine (MSX)
® CM25 Medium (Lonza Biologics) with 10% dFBS (Fetal bovine serum)
NERD D DIEN GS EZFERAL TLVELVE Xz CHO-K1SV DIEEICIEL

TIFT WAV EECOEFERL, J LS (& 200mM ORE ORI RERERK
ETHREL.FABICAMLTE T, TI7RIFICLDECFEAZD
Transfectants DEFVERSNI-MAKOEMFEE TOEEICE. TILEZY
ZEET . SOITEIRNEFITHS MSX ZR/MLI-QZFERLT-, GH . MSX DEXK
EEF 250M THAD . EBREHICI>TREEZELSETWSEHEELH L, MiF
EREEHTTOEGFEAKRRBICEIQONEMEFAL, BEIZIELTMSX £iFK
mit=,

223 RERVZ—LEBBAEEF

APETIIRFESELEMEGEFELTIE., 5 BEOEMEAZAL -, KXt
Tl&. ZhZ N mAb-A. mAb-B, mAb-C. mAb-D. mAb-E &L7Tz,
REICBRRZKSIC. KAARTIE 2FEEDORNI2—TSRXIROpEE12.4 LQpEE6.4
EERALRRANII—FEEL-,

MAEENATIR—TD cDNA MoBEEHRELTEwEL: H $# (Heavy
chain).L $8 (Light chain) ZNZND>EERDEL L 8% pEE12.4 (2, 44X
DKREVHEEZ pEE6G.4 ICKIBREZRAWVWTERICVO—=2 5 LEDEZEFNEN.
SGV &Lt=,

2200 SGV & BDHIBERTUMLTSA5 —ar L1 DERERERAD
DGV &L71z, DGV (F#IREE SR (Pvu I ) THRIKIESH DNA £ELLT 40ug 52/M 5
(Fahtz,

224EBEH
& THRE(CHO-KISV)D FHRENATILIETRAEZREERENSEVEL, REL
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36~37°CDIA—R—/\RATHEfEE. KA LT CD-CHO it (Life Technologies)
[CRRAL:z, RiEFZESOMREL ST 575, 150~200xg (15 or 50mL-tube)
T 5 #EEDLT, LFZRELE. HEORLybEHEI#REE(CC)A 2.0
~4.0 x 10° cells/mL &%5&3(2.6 mM 4 )LA32 ALY CD-CHO IZ8EL. 5%
CO;. 36.5CTIRESEEE(140rpm) T 5, BEIL. 125mL DRULEDED TR
R—HTILTFXa(Coming) #FERT 5, R (EA—/N\—JO—REHELHS
ICC Z354ZI1Z6mM 4 JLA3 &% CD-CHO 1E#hT 2~3 BT &IZ1To1=,

mBEINnl-, EEMOEBEHELEARAMICIEIRCTHSH . EBHb(EJIILEIUF
EATHYEED MSX #8 T EhEFAL -,

225BRNFREICLLEE

REFKBRMBBED-ODELRFEAIL. TLYMAKRL—a A TITof =, B
EECKIVERIN-IHIEEHAOMBERIRL., T IILASOFEF/IEM TR SRR
1.4x10" cells/mL [CRABLE-BEXHBRREREEAL, B ETMBEEER 700 uL
(1.0x107 cells) 23 LT, K L& t= DNA 587 100 uM(40ug)EMZ. 0.4 cm
Fa1Ryk(BIO-RAD, 165-2088) A TLLEELz, ILYMAKRL— 3V,
BIO-RAD %t Gene Pulser Xcell™Zz ALY, Exponential Decay i%. EX 300V,
FFERE 900 F TEEL-. BEFEAZROMIEZAAEME K I12HHKIIC
96well-plate 1250 uyM/well 7 D53EL. D 24 FFE#E@EZKIZ 150 uL 73D MSX
(AMEBEIXRERED 4/3 B 280 EMERmMUIz, FiEHELTIE, BME
CD-ACF &% (Chemical defined animal component free. &i#h (& CD-CHO
medium supplemented with MSX) &MiEE B & (CM25 Medium with 10%
dFBS. MSX) CERY 4IFMAELLD, mFD 96 well-plate TO R EIEESFH T,
4~8 BEEEER. 96 well TROEBNRONESTL—MIDWTILEMIREEL
EIZkDI85EMER®Z.50 uL $O92 T T EEEL. EEMTMmEITo12(2.2.6
182500 ELISA E£71=1& Octet i%) .

BIRENT-H(E. 24well-plate—>T25 AT ITF RN EFIRFFHEEILRIFEZ1EY
RUTz, MASBEFEBTIL, T-25 flask £FTIXMEBEEHIEM THLH., TDHE., T-75
ARISRAICHRT AF. MBEDBEICKIEMBFZMADIEEZIT>-D5,
REBISAAANLRLz, BMIMERHE T, T2 ARDISRasLER. IkRETTFRT
(125mL . Corning) ~LEsEL#EALT=,

REFHETORDGIBIEEISERIN ML, EEKRGERK) £LT 7.5%
DMSO 2 ¢ /B AtEti TREFL =,
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2.2.6 £EYREFMAE

IEEEMPOEEYREEIL. YU FMYF ELISA & (Enzyme-Linked Immuno
Sorbent Assay: BR#FEEREWEE) XL, N1A LA —F %% (Bio Layer
Interferometry: BLI) IZ&DE KRS FRIMEEERBEITS AT L Octet QK (Forte bio,
Menlo Park, CA) ZFiL /= (Octet i%) o

ELISA JEICFRLTIE. 1 XinfA&L T goat monoclonal anti-human IgG Fcy
antibody (Jackson Immuno Research, West Grove, PA) % 96well-plate [Z0—
T4V LBSAZEL/N\YI7—TIAVFUITE(T5, YU TILiHmME. ZRinikE
L T Horseradish peroxidase (HRP) -conjugated anti-human IgG (Jackson
Immuno Research) AL, BEEELLTTMBEMABIELTERIZHST-E
&% 450nm DK R TRATEL = ChERERRICELLADLETEEL .

Octet ;&£ Tld, NMA oY —kimRE LICEESNI-LAVY—IZUAVREAES
FTAHETHLDIRANORFASN-BRIEDTFHSRDREIIFDEILZE. VT IL
BALIEHRILEET T 5 ETEEY %, KRR ERIE AICIE Protein-A D/ (At
U —zRAlLV=,

2.2.7 fRBAIEETE
WGSN -k, ATEER THROEMBEEENSHIMEZEEARCIZY
HE&OITFEL. &R E 10-30mL THRZE IS AOTHE S 15E (Batch culture)
To1= BRAVETOH LTI TIZEY  EMBREELBNEYMZEREL. RIEED
HRRRIETE . £ EYEEREDIEIEZE L L,

2.2.8 FEMRERHOER
it X ¢ (PDL: Population doubling level) . #f B8 £ /0 &% & ( Dt : Doubling
time,[Hrs]) . EEE A HIEEE( IVC:Integral viable cell density, [cells-day/L] ) .
LEsE M ( Qp: specific production rate, [pg/cell/day] ) %ERiEHACHEIDIE
BIEUTOHERTKRDHIZ[39],
@ PDL=1/LN(2) x LN(Cf/Ci)
ZDEE
Cf = viable cell density (cells/mL) at time f
Ci = viable cell density (cells/mL) at time i (inoculation) And f>i

@ Dt = (Tf =Ti)x{LN(2) /( Ln(Cf./Ci)}
CDEE
Tf =timef, Ti=timei
Cf. = viable cell density (cells/mL) at time f
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Ci = viable cell density (cells/mL) at time i (inoculation or previous
sampling) , And f>i

@ IVC [10° cell-day/mL]= IVCq + (1/(2 x 10°%)/ Z (t; - t.1)(VCD; + VCDi.1 )
ZDEE.
t : time point i (day)
VCD :viable cell concentration [cells/mL]

@ Qp =titer/ IVC
ZDEE,
titer : product concentration [mg/L]

F7=. Outgrowth efficiency (B /ILDEBHER) (FUTOFERXRZAL=,

® Outgrowth efficiency (%)
= number of cell growing wells / number of total seeding wells X 100
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2.3. R
2.3.1 {BiEHRREE DL

ZDHYO—ZUF FEDESIC Transfectants ZIEEEMEER AT, FALC
well ZOMIZBIET DR FIRETIL. outgrowth efficiency [CEEE5 25
RO —= T EEEH L. TOROBEMREENEETHS[ 181411,

HBEEROIA7O09TILTL—rD well IZIBRESh-MREX, VILEZIVFE
FBELDIEMEH. D GSELFDHEEFITHS MSX [CELENEHIETRNIE—
MNoD GSELEFNEASNTULVEWERRICHLTIE2EDRY)—=0 T %5115
ZEITHS B EIEE well ICHTHIEAEENSIN, ZISEGEFEASNTM
fanFELGZTRE. 2D well HhoDIBIEIEFEDLNGENI LTS, £, £2IC
BIEFEASN-HRENHOTE GSBEEFDRBL ANILA MSX DHIFHIZITE
DUANJLIZHWNE, MBI BT ISV EEETHIENTETIC. ZD
well B DEIEIFERDH SN,

Figure 6 Tl&. mAb-A ZEAL-MIlAZR V) —=J LI-IEO &R NERIREE
ZHIZE 115 outgrowth efficiency #RLTLNS, EDFEICHELVTE MSX BEMN
ELFEMAZD outgrowth efficiency NE <> TS IEMN D NS, Fi-. HEIEH
EEMNEWNIZE outgrowth efficiency NELHE->TWS, ZLT. MBEHFEHET
(w/Serum) TIIEIM;E(CD-ACF) &H &Y. HilaDILE LAY RN EA RSN
T3,
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@
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o
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Consentration 25 | 50 | 25 | 50 | 25 | 50 | 25 | 56
s M) | WM] | M) | M) | M) | WMD) | M) | (M)
Seeding cell density 2.3 2.0 5.0 10.0
[E+03cells/well]
Screening media W/ Serum CD-ACF
Figure 6 Comparison of outgrowth efficiency with serum containing

media vs. CD-ACF

TEEh RTINS RE L D outgrowth efficiency ZRL. MENZFDEED
& well DIREFSIaL— 30 =1 MM Figure 7 THS (XHK[ 12 ] DEHED
LIZEHE)  BIA I, HED well HNSHIFEAILE LN >TARAHDEHETIEZD
S35 L 1celliwell DD [E73<. IXREIC well [Z 2cell KL E D transfectants A
BEENTLNSEETRLTULVS, outgrowth efficiency DKL VGRS TIX. single-cell M
FEZE (X outgrowth efficiency [ZEEHIL . CORIMSIE, 5%D outgrowth efficiency
D EE single cell THAHMEEIL 95.1%THY. FHRIZ. 10%D outgrowth efficiency
MDEE single cell THAEEIL 90.1%THD, TDEDHIEFELEZ DL, single
cell B 90%% FEIDKILGEHIFITFFELLLGNEEZ LT,
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Figure 7 Simulation of outgrowth-efficiency and distribution of

existing cell number

¢ TF-1
= TF-3

exponential (all)
—Lrer (all)

y = 0.6230-0004x
R? = 0.9006

y = 0.0042x - 18.167
R?=0.8531

L] /l
A
L 2
- n
0 2000 4000 6000 8000 10000 12000
Seeding cell density [cells/well]
Outgrowth efficiency at each seeding cell density per well xt#{

TF-1 & TF-3 [XFUR719V 309 &R .
e LLBE R (exponential : #%) R 2T LLBRER (liner: )
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|IM;ERHE T mAb-E ZRULVTH Seeding cell density THEEL-ED
outgrowth efficiency 270 vkL1=1 DM Figure 8 THB., COEHDIHE . Bk
F single cell & 95% L EDHEETHLT=HIZIE. 5,000cells/mL FEEAIFELL,
90% L EDFERTEHEH1=HIZ(F. 8,000cells/mL LU L TEELI-FHMDIEIO—
=LV ENFFELNEEZ NS,

Outgrowth efficiency &, {EAEEF. RIVV—=V T EHIZK->TEL -
(Figure 6. Figure 10),

2.3.2 ROV T MM D LB

B EMRE. REE & TR 20-24 BREOEMEERZTRT . RV—=
J & T Tl single cell MM IH EMYIZHSTEX, transfection shock [Z&
DIETERE (XS & VELSRY SN IE RS, Miiah 24 B TRIZEHE
#EpEETHNIE. 10 BFET. 2'°=1024=10° THY. 20 BFE (3 ERM) T.
2120=p(10*10)=1048576 = 10° < 96well plate TIXIALTILIU R TH B, EBIE.
4-10 BETIAVIILIUMILGS,

FiTHRRRoN &S, B FEA SN T transfectants (& heterogeneity TH
W—ERTHYEEREL—FETIEELD, BOBHICEHET 5L, EEHINELE
DR TELHBENT S EZZ TG well [JESGHBSNTLES. —A. &
BEBTAVIIIVMNEIZELE: well [EZF 0O & CEYHE RN O IR
BREEINTENE, REROHBLE THREMNERLTLESIZLIZBYERKE
Yk ZEITiEY A tazaly,

Table1 Screening culture duration and number of clones at each

stage(mAb-A)
EDHSLIE, 96well TOIFELMZRY (5W:3 EfE~10W: 10 EfH)
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mADb-A 96well |24well |T25 T75 SF
Serum_5W 138 86 20 11 5
Serum_6W 69 65 10 4 4
Serum_8W 31 24 10 6 4
Serum_10W 9 8 3 3 3
Total 247 183 43 23 16
mADb-A 96well |24well |T25 SF
CD_5W 49 24 20 5
CDh_6W 66 38 20 3
CD_8wW 49 24 10 5
CDh_10W 4 1 1 1
Total 168 87 51 0 14
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stage(mAb-C)

Table 2 Screening culture duration and number

of clones at each

mAb-C 96well |24well |T25 T75 SF
Serum_3W 30 23 21 14 8
Serum_4W 61 48 30 10 6
Serum_5W 208 96 30 12 7
Serum_6W 159 72 27 12 6
Serum_7W 199 72 14 8 6
total 657 311 122 56 33
mAb-C 96well |24well |T25 SF
CD_6W 68 30 20 13
CD_7W 41 23 20 7
CD_8W 43 24 10 6
CD_10W 39 24 10 5
total 191 101 60 0 31

HEIEENS, IRIZETSRXT(SF: Shaker flask) [CHiIR T HEEIZAKETE X
BN, TORRTOEERGENBELGHERATLS, TN X Table 1 4
Table 2 IZHBESIHREHLIRZ IS AAETTOIRIO—V BEZZEEEL
HETEEDRV) -V T I RA ZEBREEDENMIKIENHDHELDT
ETHAH, MBEFEEHDIFINEBMBFHIY. E—VITET LN 1-2 BFE
WIZEND M D, BMESN=-FIR% (MAb-C 2HIR) # IR ZEBEF TIHMAEL T, B
JEFEAC LICHERT=D AN, Figure 9 THS, BMEL T, LRI —=UJ HEEH]
FITIEEBEEARVNEDMNZ LN IVC BAEL) A, MIEH-YD L& ERENME
WD Z Dotz HIZ, RDARV)—ZUJIEE T, BRIFGHIEIETETEHAL
N MEH-YOLEERENTLMRNELON TS, L. RLWRIY—=2
JHRASBON- MK TIIEREL TEEEBARBEG>TETLS,

COBEEDTSYEI+— LTI, BiRIEVVEELRBNS (X, LbEEED
RN oEERMIZERIO—BRFLNITKWENSZEMRESNT,
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[mg/L] lgG [mg/L] IgG
800 800
600 T T 600 ~{~ - T
T Oave. T Oave.
400 —max | 400 | = max
J. =min =min
200 [ 200 =
0 L L O |
3W 4w 5W  eW  TW BW  TW  8W 10W
[pgcell/day] Specific productivity [pg/cell/day] Specific productivity
40 = 40 =
30 = 30
Oave. — Oave.
20 - max 20 T =max
% % = min =min
10 10 =
0 0 1 L
3w 4w 5W 6W W 6w 7w 8w 10w
[E6 cells x Ve [E6 cells x VG
days/ L] days /L]
14000 14000
12000 12000 _
10000 % {_ 10000 ~{‘ T o
8000 | T Dave. 8000 | T T g
= max ave.
6000 _I_ - min 6000 | - max
400017 4000 | ||| =min
2000 || 2000 | ||
0 : 0 ‘
3w aw 5W W W oW W 8w 10w
Figure 9 Properties of established cell lines (mAb-C) derived from

different screening duration

[Left panel: Serum_TF. Right panel: CDACF_TF]

[RLBEEIAEETOIgC DRIEIRE(M/L). FE: RCHL A EE
£ (pg/cell/day). TE%:IVC ]

(FEFELLVEE
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2.3.3 BRREDLLE
RMBEOEEDRLGEICHEICIND. RRBHDELEEHRTL4. BEE
REH(I0%BREE)TORY)—=27% mAb-B B AL-HIREE THAI,
AO)—Z2 T NED LLEHER D —ER% Figure 10 (2R T, 20 mAb-B TILEIRF|
D MSX =T IFI=&HTIXMEAER ¢ F CEHEicEhh o1,
Jont-, HEKOLEEMLLTEED BUIYSNTLEWN O BEEEK/RD
FNEMNKREL T, BEERRRE (AN DEIHNRLGEST-,

X 60 -

g

o 50

S

s 40

£

2 30

=

g 20

o]

10
—
Seeding cell density
[E+03 cells/well] 5.0 10.0 ; 10.0
& .
o Normal ( Air) LowOxygen (10%)
Figure 10 Comparison of outgrowth efficiency with oxygen

concentration:
CD-ACF condition (mAb-B), concentration of MSX is 50uM

2.3.4 MmEESHIEMEEMFERO L

MEEHEFHLENBTEFHETORY) - TOEVELOID BMEIRF
TH#LT, Figure 11 | mAb-A DRV —ZV T DEVDEKTHS.
96well-plate TOEEMEITMERL TS, BEMEEZHE T TIE. TOESEEMNIE
EERTHEDICHL. MBFZESTEMEHTEBONIBHEEZEED
25uM THEELDEEBRNBONTIND, CORKETIE, MFEINHZET well D
ML 2L F-HE/MEANEGTOMAREELETLHEL. MEBEDEE MM LX)
BRTE» T =EbEZLOND,

NFETORIALIS., BMEFH T TIEIMSXBEZEOHIZRY)—=25F5B2E
DRVNIEND NN T, CORBELEEH T mAb-E OBEREEITIEEDT—4
# Figure 12 IZRL71=, ALK MAb-E DRI —ZV T DBRIIDERTHS.
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96well-plate TOHEEMEFHEZTRL TS, CCTIX BMAEERBTIEZD 40%(F
EMN.0-1mg/ll EWSBEEEMETHADICHL T, MEFESFEH T, ZOX5%E
AERUVEEEROLERTIFERICEN, OFY., MBFEEFEETITHBEEADIL
5 EAYBROD T, RALHMEMENEYTNIE CD-ACF FHICARTIZHDITE
EHORWNBKEIBZICHEONTZEEA D,

50 MSX 50uM

N
o

B MSX 25uM

w
o

IgG [ug/mL]

N
o

—_
o

0
#001 #031 #061 #091 #121 #151

Clone No.

70

60
— 50 MSX 50pM
S 40 B MSX 25uM
2 y
¢ 30
Is)

20 ;

10 ‘

0

#001 #031 #061 #091 #121 #151

Clone No.

Figure 11 IgG (mAb-A) productivity of individual clones in 96well stage
(Upper panel: Serum_TF , Down panel: CDACF_TF)
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Serum_TF

120%
I Frequenc
a Y 1 100%
—= Cumulative %
1 80%
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. . : : : I—I e I 0%
O N O S N N N O
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120%
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| | | | | [l L B = 0%
Q NQO R DL
Y ’ 4 :b va Q Q
N 69,‘9 ng w éf\ 7

IgG titer[mg/L] at 96 well stage (CDAFC_TF)

Distribution of IgG (mAb-E) productivity of cell lines at 96well
stage (Upper panel: Serum_TF, Down panel: CDACF_TF)
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2.3.5 ERE MSX BEDLLE
GS Bz FDEEHRITHS MSX DEEFEEFHHREDMEIC. BRI 2 B
LI EEETFE SN (Figure 6. Figure 1), [REMNSHLBEIALGEY. & MSX RETILE
REELTOHEENTFE S T Outgrowth efficiency M@ LEL. & MSX EETIL, #
EANHIIND, - BFICEMBFEE T TIE. EMSXEECERERHRICHLTIZ
YY1 T BHETHRERLIGEIRT HIENTED, COREIL. BREFZELE(RET S
HENHD,

24 EE
1st RO —=—U G BOESHBC EOMER TlIE, BRIZIS EN->TKA AL,
EHEEOS VAN ZS Mo, MIHDEMIITMEHBLE R THLIDT. KELEE
FHTHEEEE 2550, FOBATONMKELESIL. MAELEEEZTITUT
DF:¢

FURZERE: Titer [g/L] = Qp x IVC
Qp : Specific productivity [pg/cell/day]
IVC - Integral viable cell density #iiaziEFRIDENE

IY-N

IVC IZIKBFT 2D ELLE2TNBEDMNEWNEE XD, -, HFEYIZIIHBEMN
YRBVNLDIEZBRENT T2 TOOD LT BUILITEGH ST BEEE DMK
ZLNIER. EBITEREAT+H TARBEIHEBFEMNGTRNESED GS EfzFITX
LIEEEMDPEEINTNDRIENZLDTHRDENH D,

HIZOBEEFEAND 8 H-10 BEWLSI-REITILE EA>TKAH MR, FIRE
[CRUIBEAFIRESN TS T MO EEL TEIEERENELLZSTNS
LEDOHEL, FNOFIRBIEBHEANEDTEHMEAEDEI LV —IANEH -
1=

BERBMICOVTIE, ChETEHRENH S, SE. CHO-KISV IZENTHIEEE
REBREICTHILTHIRDIBEZ(RETELI LN DI of, FfZ. BEEFEANE
BEMNBLEZ DL, outgrowth efficiency (FHBIHICEL . BIEMEZEEINEZLHEZTD
FLEIMEMREFTEGD, EQHEEEAN RO twell hMoEH IO —MILL
ERSTEEIGIELRoNTz, SoIT EERBIN-MEKTEEEDLEON
Zh ol BEREZRDEODIILFARA O FaR—F—4EFNMEA DI LN, &I
BRAREFERTEHILEZZDE FITBIASEEDHNRDBNIEEHY. AT
BEEREHICLEWMERRERARELT-,

RAFFRETEELGN\IA—FI—FERFDRESRELBEMREETHLILEE
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ZbiLt=(Table 3),

Table 3 Summary of condition setting for Limiting Dilution Cloning

Efficiency of
h
Item Condition Outgrowt obtaining
efficiency
high producer
#1 . 3weeks
Culture duration at
through 3 to 5 weeks 5 to 8weeks
1st plate (96well)
10weeks
#2 with FBS
Screening
VS. with FBS with FBS = CDACF
media
CDACF
#3 Low: 10% O3
Concentration VS.
of oxygen in Normal: 21% Low Low=Normal
incubator (Air)
#4 Media dependent
, 25 uM . .
Concentration of correlation with MSX
VS. 25 uM
MSX with FBS:25 uM
50 uM
CD-ACF:50 uM
#5 Mab dependent
. . 2500-10000
Seeding cell density correlation with -
cells/well
MSX
25 #H

M EEROEHERIELEZ S LTHRIBMRIZENH DI ENTSINT,
LS ELTRILE (1x107cells) @ transfectants ZEElL TEEILLTH. FD—
D—DODMARENRLGELIDOTRILFFHHZEZL TWAEIEERLGWHLELH D, LAL.,
RBESELEMNBEGEFEERERLENOVNDNALEHZHERT ST, EFEA
[CERDOHIEHZEEZH I ENTE
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Thbht, 1 EEDORY)—=25 1 (96well-plate) m 5 D FEMI L LR EBE D
HELTIK. HFYICBIEDRT ELHMALTEEICEFLRKLIIC 5 AREIC—ET
W EDEEETRAMBIETSAo-HlAZZ D 2 BEEBERICEHESHRIEEZIT
SERW TN LURRIZIEGEL TAHHMfRE. HEDOBIEREN S LAREEAS LD THE
BHIZEGT DREFIZTNIFELGLIEMNRENT=,

KBRS T transient B FREAKCHEMND GS B FICHETLHER
ONLFELEERDEESHNIET -0, FHERN BRI BT EERDRMICE
[BCELEVDOT HFITREMEORMEI#LOD FELZRIRIELLEFLHRVLTER
FIZFI AT HREFGRL,

MEDERAICELTIE., BIMBERHEEBIHTLEVSESORFNLERZDED
Mo, BMEREIVN\OERETET S, 2L, MEBRREHICHERTHBEORE
MENFELDHIEE. MSX BREMEVWEH TEEEERISRGHEILASENA,
MSX BEFMEEAFHELIYEEH (50 uM) 2L, BEMEZELESHET S, L
T 9 B transfectants LR (AFDES 1 REHAD YT ILEIEZFNIFEEE R 1<
TEU)HDEITTEHIEMNFELL,

MESEEHIL. SEIFIETHREARAICELIEEZDND, EL. BETER S
[CHEBMHEOBRERLEYIICRERELLIAETHRBEREZTAL. REEMS
DEBICEIFEADBEETE D, BHFIV /N VB ZEHLALFEIRT B transfectants 233
BIZERB TEDEHETH D, £f-. CHO-KI1SV #%#DIFGAE . B FEAZDMAZD L
HEMNUSNEMFBERGICHEARTH 1 BAREERVSH. MFEFCELDELOTO
TRIZKDENITHE BMBEFRELIZEHLEC)—F24( LTHE#HD SCB/RCB &
L TREFTES(Figure 2),

HEOBEEESERFDEEL. CORNFRECEVTREZLGEFTH 5.
Fr=. Ihid. BMEGRFEDERT—BITRODIEIFEHLLY, RLC well [TEHD
BIEZFEA transfectants H#EE LA > TIHWKSILIBREEELEBRFIEEEFHRTE
TEILENDHD, EMELHEDISE . MSXDEEELLTIEIS0OUMEER(LER)ELT
FRRFAZITODINRMTHS, MBFSHERHDIHE. 25uM BEKRELS, Th
LEBOMAREGLTFERBRILLIILTHMIETHD,
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EI3E LY EIAR—RHIO—U5HEIZED
HH R FR A3 3L

31 #E

% 2 BETHRAf, IRAFFRIENIFINGCEEGRE NG THHRBMEREINITZ S
ELIA)YREHED . TDIFEAENEEEDFEETITONLIFBENMLA
ETHEYNEM TN 1][15]

— I, RBEGRBEKRZTIIGLEIET HIHE . TESZITLELD Transfectants #
ARO)—Zo GG HIENBHENCTHS, T T, BHifBEEKTHLELSIELVE/
2aF)T4—FZHERLODOEDMIEENIET LA ELLT—RIELTE-DH, H
fazE BBl CEEEMREDEBELTY—T1>9 9% fluorescence-activated
cell sorter (FACS)ZRW-BEAETHS [7]1[9][54 ], FACS [FENIHATE
BLE-HMREEZERICEETRL. L—F—AOERTRBSE. B2 OMENFKT S
HAEZTEEMISAETSHZENTES FCM (flow cytometory: 7O—H Ak AR)—)
ELVSHBREFAETH D, PMBERADOT T34 F—1H50. MEBREICIED T
BEILY—2—ERAWNS, COHEE. FEEMBENAELEMREZS B TEGLE
LSBRAFFEDHERICILL T, ChoDMBZEN RSN RITES LW A TIEE
RATHD, =L, fIENERICHHIIKETHRI|EELTWSIKREZERERIELT
WEWIEMS, BABELMBENSD BEESNLIBMIV NN VEDELEE LD
[CHEREANELV R A0, sorting DRRICHIBAYMEBMA A—DEFZIT T ILEILMD
DHEfaE B LIEELS BGVRGENRBEELESTINS[36], D=, FLLV T
LY==V T ROBILHIRDHOENTIVS,

W FEfZ 15 (semi-solid media) 4T L1-#ifa i CHRAKREIZHWEIND
BRIAV/NVBEETME T 2RMMESN TN [10][32][48 ], FE iR TH
HEICE OSSN, TOBMICREFIN-FEIRITHILTHMBAX
DIAZ—MBHEINED ., TOLETHBREITHWEIND B2 NI ELILHH
S, ZOIA=Z—EFEICRIFEINS, BRIV VEIIHT HENLEBINT
ZRAEFERERICEFESILT. REEKRICHRX T SO0 —FH AL TH
fRIE. FHETES LIS, COXIGFEWERES VT IILEILIA—Z VTR
EFHAEOE AR INAFOD Y REEMEGBLICETERNTHIEHE
SNTWLAS.[13][14]1[21][48], LMWLAA S, EMFEIE CHO fifaé. COEZN
ERDONIMBAMR Y —=V T AR A ELEHMERG R EHRESNT
LVERLY,
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ZITAMRE T, FEBEMZERALIZNARIL—TINEI T )LEILo8a—
—2% %% GS-system DTEFMAETHSD CHO-KI1SV ¥kIZHL V=, FERIEHh DO
BEEEEF ERIEHICIBIET 2F TOHMBEERBEILTHETNARIL—TY
MEBTOEYR T HEZAMLIE. TAOMBT — I FE>TLV - HME
(diversity) Z R #EFLI-FF., RRNGERABOERBES EEMRONEETo -,

Cells plated into User selects colonies — based on
semi-solid medium quantification and ranking of secretion levels
...:. . I.. v .. ?. .‘o ol
g B Clonal e o ClonePix FL images ClonePix FL
colonies grow and analyzes picks colonies
® @
®
5-14 days —
Figure 13 Single cell-based cloning system “Clone Pix FL™ *
(Molecular Device ¥t Home page “http://www.moleculardevices.com/”Xk!)
R
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3.2

REMHESIUAE

3.21 fAKE I UiEH

B RAIEBEOEMS SV ESELIIFELRLTHD, Ff-lo. K
WS 5 EMEERFELTIE. EMESA mADb-F L LV,

FEIRIEH EAF L)L O—XZEE 4 ELT=. CloneMatrix (Molecular Devices)
ER—RELL A HZBEILZITLN. COEEHEBELT, Pre-mix A FEREMTH
% Clone Media CHO-G (Molecular Devices) ®f#ERLT=,

FEREHMOLARELDORRICE., X 7 LTI (rAlb : recombinant
albumin)&L T, Invitra #1&& EMD Millipore #t & & GZEFEAL-, Ff-. Th Ll
NOFMPELTIEEE RGO Y T AV NGSEM, Sigma-Aldrich) Z{#EALT-=,

FERIEMICAMPELTHERASNLIEE LFE. EED CHO-K1SV fifdicz
JIWASUAREEBD CD-CHO HBih T2 MLz DZEEIRL . EDDBEE T IL2—
EBTHRAZROV-LDZ-40CICHEREFLELLOZEAKICERMALTERL
f=o

3.22 EBEFEA

BEMBAOEGFEAFTEL. fIZELRLILYMAR—L—3 A TEREL
fze BABRIO—=VJ TR EGFEAZRICITIM/AD LT L— AT E
(50uLiwell)L1=hs, Do T ILEIAR—RTOI/A—=V S BIZIX., DHMBREEN
2.0 ~4.0x 10° cells/mL &#:% & 512 CD-CHO i [=FHIRL T-25 AETISRa~
5mL X, T-75 AR ISR~ 20mL Z3EYIAA THIEEEERLT-.

3.2.3 U IIBILR—RADHO—BRAE

BIZFEAINT- transfectants pool (X 3-14 BHREIQFHEBHMER-D5 ., &
HFFEFH SN = R$E (CloneDetect) Z & T F E iz #5#1(Z 1,000-10,000cells/mL
THEESNEZ. DV LELR—XD 70—V E R EL T ClonePixFL
(Molecular Device) Z{ERALTz, FERiEH £ T 10-14 BREEEINf-D5 . B
SNz UYL EIVIZHK T Ha0=—% ClonePixFL ICTAIRATRIET 5LLE
VEHNARETEALTWWSEMEYMZFMLY Iz 7 ETEIRESNF-oR=—
FHEDQETEYF T3] 21 1. EvFoyanf-fiagLE & 200uL O &K ALE
thEST 96well DI AV OTL—MNEFEDIEFIZES T EK512. BEEIREN D,
g6well DIAOTL—k &, 5% CO DA FaR—F|ZFHEIh 10-14 BEEES
Nz, T BAFTE FIE) ICLDBEREAELRRIC, FHE SRS ENT
oY (=i
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Fi-. FEREHhRE L DBFETIL. Clone Select Imager (Molecular Device) 12k
&0 —QEZRFE A ELERL -,

3.2.4 FHEER
Colony formation ratio (AIAR=—MWHE) [FLUTOFHEXTKRDT-,
Colony formation ratio (%)
= number of particular colonies / viable seed cells X 100

-37/78 -



33 WRELBE
3.3.1 FEBEMONS REILIRET
DU NEIAR—ZADIO—rRERELTHERT S ClonePixFL TlX, /A—
ZUT DRICHAEREE T AEEREMERNDSIEEEFHELTLNS] 21 1, 1=
=L, mERF E R 1 D Pre-Mix Shu 1= Clone Media CHO-G (Molecular Devices)
% CHO-K1SV #IZAL % &, Colony formation ratio MWELEL. 1EiEHEL V=6
RO FIRE IV EMNRIREHMEBICEVL TR ALRHEY RN EEEM o1,
BIEFEASINT=FILHRE pool ZAFILtILO—REHF®D CloneMatrix Z&{K
#E#h D CD-CHO MHREE T 1 FITHRALSLTREL-TOMATRAE DB RH
S FE 15 (x2.5 CloneMatrix 40%, x2 CD-CHO 50%, Spent Media 10% ) &
Clone Media CHO-G [Z&FEL1-FE M ClonePixFL THE& D LLE#ER% Figure
14 ITRT, Ao, aR=Z—DHEH A XITEVWAHY . BRAVIERDIZSN
BETHLIZEL DD,

CloneMedia

i
i

In-house
Media

Figure 14 Comparison of semi-solid media between In-house Media vs.
pre-mixed CloneMedia by single-cell-based clone selection system
ClonePix™ FL

BIEFEA%E 7 BEEEL=RFEIL Transfectants % 2500cells/mL TEFEL . ClonePix FL DA
REHREBRTOER (FREDEXZRLTWSIO-—NBLEEK)

MAREEMERESET S0 FEREMOLARELEHA1- (LA RELE
FER-1), D TOMIATNFEZEKRELT, spent media & 3 K#(0%. 10%.
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20%) . $AEZ T ILT I % 2 IKHEE (0%. 0.1%) . HTUAU D GSEM % 2 7K#E (0%.
2%)D 12 FHETLENYVMITEL, DAZEEREREZLONMTIICH-YEE.
BERFEARZERTOOIERELBRETHENBL D, BRAFFETH
SIL7T= mAD-E £ EH 2 %RDES pool ZALY, FHBEICOWLWTHEHEEMREDXIYEL
Clone Select Imager(CSI) DA A—T 2 J Bge%E ALV, AR IR MRS pool &3
Bz 1 (Z 400cells/mL TEA L. 6well-plate [TIBFELIEEL-L D% 12 B&IZ.
CSI TEGBMLI-EREELHI-LON., Table 4 THY., VS T7IELIFERH
Figure 15 TH 5,

HTYAUNTHS GSEM DRMT, IAZ—HABIEAREL TS, L.
DEEANEEEDHLEZ 7ILTIY (InVitria) IZBALTIXEOMRIFROA G,
t=. E1=. spent media OFMTIE. AIOZ—FHHEIBEAHEL., SSICHEDEE
REXRIAA—OEBEBLREINTIND, CDEEDERO—E% Figure 16 (<
R9 . CCTlE. spent media DIHY 1 FEREMEL ) : EERTOEVABEITRIOE
B THLHRETED,

CHEBRTRLIENH-I=DI(X. spent media THo1=, MDD EMEEHED
BIKEEEIZEH TS, spent media DR IEENFETHLHEL H B[ 15][41] [ 42]. 7
WEINFPEN. Db L-REMEE SITERT 24 —NSAVEFA. 8iEER
ETEHEEZONTND, ZLDEBEMEN, BERFEEETHIENTMOTL
T. #R# S HIRAIETER F (FGF: fibroblast growth factor), PSR I74+—3IL 418
JERFZAIR(TGFR: transforming growth factor receptor)> I & A 52 #fl i 1 5E
A F(VEGF: vascular endothelial growth factor)izEMNEISNTULND[ 47 1. SEIA
LMz, spent media [ZHHHEDEBERFHABEIMENOD WBIN TN =EEZL
N, EERHEEMEVNSHEMLZAN AN NECATHEMBEISD S A
[C&DOA=—HEREEHBEREICTESLIEEZLND,
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Table 4 Results of semi-solid media optimization-1

] ) Average number Average number of Colony

Spent Media rAlbumine  GSEM o total colonies obtained colonies AveragezArea forming ratio

[%] Wi %] [%] [colony/ well]  [colony/well] [mm?] [%]
#01 0 0 0 820 95 0.007 12
#02 0 0 2 708 174 0.009 22
#03 0 0.1 0 650 37 0.006 5
#04 0 0.1 2 604 155 0.008 19
#05 10 0 0 815 129 0.013 16
#06 10 0 2 758 231 0.013 29
#07 10 0.1 0 381 128 0.010 16
#08 10 0.1 2 498 231 0.010 29
#09 20 0 0 545 178 0.013 22
#10 20 0 2 654 210 0.011 26
#11 20 0.1 0 437 150 0.015 19
#12 20 0.1 2 1094 245 0.015 31

40
35
30
25

20

15

10 -
5 -
0

GSEM_0% | GSEM_2% | GSEM 0% GSEM_2% | GSEM_0% | GSEM_2% | GSEM_0% | GSEM_2% | GSEM_0% | GSEM_2% | GSEM_0% | GSEM_2%

Colony forming ratio [%]

rALB_ rALB_ rALB_ rALB_ rALB_ rALB_
0% 0.1% 0% 0.1% 0% 0.1%
Spent Media_ Spent Media_ Spent Media_
0% 10% 20%
0.018
'a‘ 0.016
€ o.014 T
.g, 0.012
1]
] 0.01
S
< 0.008
‘S 0.006 - I
() 4
o0 0.004
O 0002 -
(<))
2 0 ! L L ' ' L L L ' L L
GSEM_0% | GSEM_2% | GSEM_0% | GSEM_2% | GSEM_0% | GSEM_2% | GSEM_0% | GSEM_2% | GSEM_0% | GSEM_2% | GSEM_0% | GSEM_2%
rALB_ rALB_ rALB_ rALB_ rALB_ rALB_
0% 0.1% 0% 0.1% 0% 0.1%
Spent Media_ Spent Media_ Spent Media_
0% 10% 20%

Figure 15 Result of semi-solid media optimization-1 (Graph)
EBEAIO—REOLER T, TEAFEHOIA=—H /XD
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#01 Spent 0%, GSEM 0% #02 Spent 0%, GSEM 2%

#05 Spent 10%, GSEMO0% #06 Spent 10%, GSEM 2%

Figure 16 Captured image of cell growth by Clone Select Imager

CHOERBRTHEALEEAATILIIVIZDONTIISHEAZEH NG M 2T=HY,
BWEE. AU R AN SRESATNS, ZCTRBROERRTTILIZVIC
DVWTDRY)—=UJ%ELT-, TDH#ER. Cell Prime rAlbumin AF-G (EMD
Millipore Corporation) A&zt RIFLEMIEERLI=D T, SEDRFFICIETHLEH
WHIEELE=,

RICERIZIEELBOYMREBHERLRV)—=J LIZFRD rAlb D R%E
HRTHERBREIT oz, COLEETF. FERIEPICEMEYM THAMKICHERT
%, B BHREEHLT- CloneDetect #MMZ Y O—=2%%1T5 ClonePixFL & X
[>Tz 4T o7= (Figure 17), ZD#ER. spent media IZ&Y. total colony
@ "colony forming ratio” AXELM LLTLVS, D spent media DENREFFBHE
B BHEEBIZ, F=. rAlb TE total colony M colony formation ratio” %@ LT
LV 5, COEBRTIE. GSEM [FE—HAELTORELGHRIIIFEALERDONE
Mot

ERE MhMeanZ—OEMEYZEZELL TGN I0Z—(E, MEMIZERG
TEEM 1Y BEBIEEE LS IETEIRINSZ L3744, ClonePixFL TiEikR
AIREAH 4 A D0 =— (pickable colony) D OCEHMENERHBATEELLARIILT
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LT 58 =—(producers colony) D#IZELRNHD, TDRIZEEBLTR
THBE. spent media IEEH D E Panel [ GSEM > rAlb A7ETEL TH. pickable
colony. producers colony &EHIZZEIFFEH BN TLVELY,

Z M &E spent Medium D ETE T T, rAlb A3dH 5 &K=< pickable colony D H IR
FHM LIE TS, DFY pickable colony A& Z =& ULVSZ &L /M colony AY
EZFEWSKY, —D—D2Da0=—DEEFRELTNDIIEEZEKRT S, 2D
rAlb & spent media IZIXE#MTMEN R T T MEEANH DI EEZONS,

52, GSEM [FE—m A ELTORRIZIFEAERHLNLLVAY, spent media
+° rAlb ED7ETET T Pickable colony DHIREFM ESHTLVS, 3 KD DHFESE
4T T pickable colony DA L7=I+T7i<, producers colony DHIRFEZ [ EE
BTLVS, DFY., §EHFMLT=. spent media. rAlb & GSEM (& 3 i £ET S
CETEKRDSH DM ELZO>TVT, DI —DHRIFTTHENFEMICIEA S
WIEFEKRT D, ZZ T, EEELT- Producers colony HIEZX TLNHELNSZ &R,
BIEFREADEFENKRICETBIERENRNHIDOITTLE EMEMEL
BEZE T D RS BIRMEEHIFL TSI EERLTULVS (Figure 17), &R
ELT. BEDHREE Z 5N S spent media & 10%. rAlb Z 0.5%& GSEM % 2%
DAFH T T, total DOA——REERELT 60%%FERLIEREMELRAESI-2ET.
pickable colony Dz E+ 30%EELMEL. CNOEAEZHZETEMEY D H
IEAVERE TE 3 producers colony AY 20% 1§51 1=,

CHORBTHRDBEHONF-TILTIVICELTIE, B TOEEDEEEL
TEKCEPHBIEERZE DL, SHICHB~DOYIBLFNEEEZREIES
ELSKILTEYERRFENEZONTEY [19]] 31 ]. ERISRAEDILFEE RIS
HIZHRMY S5 ETHMARMSDEGMENE ELI-EVIFHRE[ 43 ] £HEHDT.
SE. FEREHISHMUIIRIZE, RKICEMETOEBREMNRGENEDS
NECEETDORBRBICII-LEREERALEEZIOND, HFHBATILTZY
TELGLIENRBOON-ERHIIEN TGOS, BERD PHOEDEDEESE
FACTHIBIEIEICTE S LTS EEZEALND, Ff-. COLIGILFERHLGE R EF A,
EXEREEOEENHALLTEANE., IMBAEORS SV ITHEBRAKICIVE
EEINDEAVINIBEWNSZETEFELLVARMETH S,
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80

70 | O Total colony

60 - = Pickable colony

50 - ® Producers colony 1L
40 -

30

%mmmmlmmttl

rAlb | rAlb | rAlb | rAlb | rAlb | rAlb | rAlb | rAlb | rAlb | rAlb | rAlb | rAlb
0% 10.1%| 0.5% 0% |0.1%| 0.5% 0% |0.1%| 0.5%| 0% | 0.1%| 0.5%

Colony formation ratio [%]

GSEM GSEM GSEM GSEM
0% 2% 0% 2%

Spent 0% Spent 10%

Figure 17 The evaluation of cell growth and productivity using various
semi-solid media supplements in single-cell-based clone
selection system ClonePix™ FL.

3.3.2 Transfectants ) MSX i 4 54

— %I, EEMBAILBREICEV T, IIFEMNHEOBEEZNRMNIHIHT S
BRFERK(COBETE MSX) [FBEIERET HE BLTFEAShI-HBED
EFE TG T 5 HofzY. COMHZERIRT 1= IZHE D& FIEiEk
BHBE BEHNEYOEBEGETFOIE—HETEILT IDTELEEILTIKRENEE
AN TS,

REGL, BLTFEAZRICICHFERBHMTORI)—ZUJ2HBLTERL
A, FEREONAZRZEILLTH, 100%DHBENEMENSIE EASENL
TGV E, BMMRREEROHIIEZHHREEBIESE THLBEETLIANDENTH
%, T T, FERIEMICIBIET SRIOMAIKEZT R<T H1=®HI, transfection £
DMIBIZOVWTHIEAMARZE ELE MSX BREEZE X T, EEXH A71- (Figure 18) . 18
EFEA 24 BE®IGERFEARAMLTWS, WEAMAEE E(CC: Initial cell
concentration)% 2 7k#£ (2x10°cell/mL & 4x10°cell/mL) . MSX j2E% 4 /K#(0,
15, 25, 37.5uM) THEFEEINT - £FEF., LIEo<ERMITIETL, MSXIRE
KEHICERMTE 2 BELS . RMELHTE BRRERAD 15uM TIEEELV=LV 4
BN, BEED 37.50M T 12 HEMLENERIZERLS, AHEREL
RRICETL. HEIRAUED S ERIZERZL D, L MSX RETIE., HIHAMRERE
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MEWEFEEMBBERLTTHE EHFELEAGDS, TLT. AFEDOEIEICHE-S
THEHBREELRET D, HFEVICEG A MRFELEFETITMEAEE
[CETHRFEADIN D, COAEFERETHREIC. ERTFOEARUVBEBELEBHEA
DHMA D EFGEISEN TR DAADEATNDEEZONDS, BIRFITHD
MSX IZxt 9 BB, IBASN-BMELGTFORELANILEMEBELTLNSEER
nond GSEGFDRBELANIVIEKET S, MIEFKRIZEoTIE. DNA O ZARHEH
HIZEHT EGFIEBENESE GS E-FLEMERTFORBEEM LALINTL
%, EEOIO—=VRBAIOHBHRORI)—=00 N, SEEREDENIC
BIDBICITEELLGH>TWND, BEYG, MHMREEZEEDREEL MSX REDK
E?‘J‘)JJEE’]&UD—:/?I EELLGLH, CCTIE.WEMREZEEICC)N
4x10°cell/mL, MSX j2EM 25uM DEEIRBELEEZ DN,

t=1=L. RCHIREZE (4x10°cell/mL) D&, RIFEAI24—2EFHVOGEGFE
ASNLGVD) FHERNII—BOFH TEGFEAMEEZTL MSX EF (25uM) &
TEREH (0uM) THEZITVTORREILEZLELT (Figure 19) , CDEE,
MSX BNEFEZELGHINIE. RERVI—FEEFH TRV EFRLFR-FFHA
THIBIE R BIETERRIZ A o=, BIRAMIZ(E., BYE MSX BELEHT T, RBA
D= BELGVEHTIEMSX [TxF DML FonE - ICHaIEIERL T
WLIET THD, 1=FZEEEICIE MSX EF (25uM) FHTH, £EZLA LR RE I
HEEFS-HBEANERELY ., £RELTEEAEAMNOTVD, BICMSXEBHEH
(CCTIE. 25uM) TRERVI—EFRHLLERTHE RBRRNII—FEHEH
DIESH L DR S A— (transfection shock) BMELVZEEHY . EFERETIL
BONTHY., Lo zAEEICRAMNZEDILE ENYSRBRNEETH Tz, CDTE
FHIETHS CHOK1-SV ¥ ITAEMED GS EBIEFETELRITRELTLNSHITTIX
BODT, 2O GCSELEFAREICRBEINNIE MSX FETTHLEBATEELLD,
F1-. EEIMMHE (ZZTIE MSX) BHBICOVWTIEMMEEEFB RO ZH,
HEANDOEEICEADLLETFOEELLRERLGHEELHY. COHMIZHA
CEDEAENEL TS EEZ LN,

CCTHEREINE-DIE, BBV —FEEFHTLRIBOEEZITOTLS
LEEMAEA MSX M EZEIFDOZEND N2 ETHY., RFFIZ, RIBAVA—FE
EHTCEGFEAREZLTE. RALKSICBEEICEGFIMEAIAENLGE LI ST
ML IETEICEE LA FIRE N DD EVNSITETH D, 2FY . EEFEANSHBAR
BLI-HRE pool £ MSX [C&DBIFRERTH. FEEKRETZHEA TS ATHEMED
HBEWNSITETHY ., VO—=U T BRETIEINGEZRIL. SEELEDEFND
HEIRFLAITNIEARSAL (Figure 19),
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A 5 B100
§ 4 o0
5 3
tE 3 60
S5 >
c2 =
882 T 40
=% g
[}
o -
o =1 20
3
8
> 0 0
01234567 891011121314 01234567 891011121314
Culturetime [day] Culturetime [day]
——|CC4MSXOpM  —#-|CC4MSX15pM ——ICC4MSX0uM  ~#|CC4 MSX 15 pM
—&—|CC4 MSX 25 uM ICC4 MSX 37.5 uM —&—|CC4 MSX 25 uM ICC4 MSX 37.5 uM
<&+ |CC2MSX0pM 0+ ICC2MSX 15 pM ©&+CC2MSX0uM O ICC2MSX 15 pM
=X=|CC2MSX25pM  ~ O ICC2 MSX37.5uM D|ICC2MSX25uM  ~O- ICC2 MSX 37.5 uM
Figure 18 Time course of viable cell concentration and viability of

transfection pools in CD-CHO media containing various
concentration of MSX.

A: Viable cell concentration of transfectants. B: Viability of
transfectants.
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o

.g 4 80
% =
tE3 — 60
25 2
1 3
oo 2 % 40
38 /“\A/‘A S
° %
o= 1 20
]
S
> o | 0
01234567 891011121314 012345678 91011121314
Culturetime [day] Culturetime [day]
~+-MSX 0uM (w/ DGV) —-MSX 0uM (Ww/ DGV)
MSX 0 uM (w/o DGV) "-MSX OpM (w/o DGV)
—MSX 25 uM (w/ DGV) —+-MSX 25 M (w/ DGV)
MSX 25 uM (w/o DGV) MSX 25 uyM (w/o DGV)

Figure 19 Time course of viable cell concentration and viability of
transfectants (w/ double gene expression vector (DGV)) and
transfectants (w/o DGV) in CD-CHO media containing 25uM

MSX.
Cells were inoculated at 4x10° (ICC4) cells / mL. A: Viable cell
concentration of transfectants. B: Viability of transfectants.

3.3.3 FEREMMOEVFT OREL

BERFEASN-HEASVVER CRUEET 5L 50 F BRI NS % &iE
EL. FEMIEHMBETOMISEEROEERGLZRELLZ, LML, ERICHE
ottt CHIAREBIEL TENE picking T HMEDEHELT, 1DAIEEDHIRM. 2)
BIEMAES. ) FERIE D MSX BELRET ILENH D, B FEAIRE
#%. 08 pool [FEDRF TRBE LS T=. MEAMIEE 4x10° cell/mL TBAAL
24 B5fE&1Z 25uM O MSX =& i th TR SIS FAiEEMD 3 AE.588.
7 BEIZBWT.MSX BEE 2 KERTFL-FEREHIC 3 REOMBEZETE
Bahtf-, SEHRIFEERET 14 BREEEINLIATITOAZ, 2hibd)
EROSHLANEBHMEEERIE PO MSX BEIZDLTIL Table 5 [TFEHL
NTWS(BEMBEHELIEIETED), Total DIOZ—KAEEIE 3 BED 7%4
M55 BREL7 BRE(11%8) EREBITONFEONITHEIN TSN, HEE
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(X 1.5 ERRETHo=(AF), ZhIZxL T, producer colony DaA=——R R (B
) IE 2 558, S5, FERE ETOERNAEHBICKIEEIQ=_—TIFEL,
EvF 7 ZORKIEMTOFFMETERICENEDDOESE (1 mg/L . 10 days &
&) MR SN T= Actual producer colony @aIO=—HZEE(C F) (L. 3 HRIZLE
RT3 FLULEREBESN T, 2FY ., I0Z—BRELEE 5 BE. 7 BEERWND
ZFE. BEEMEDNELIMBTIDICELTWNSEEZ DNz, F2FZL. /1 A—DY
JEYFUIBRTOMRITTIE 5 HE#EEL 7 BEBREICLSIELRDLNEG
Mofz, ZL T, #ERIEHPTD MSX BEZETIHRIE. /1 A—DU T &EY
XU BRTOBMTIERO NG, BIEMEHOENCLSI0=—FEK
RITDWTIRET LABEGELFGSEM o1,

FER M EOMKEOEGRDLLRGELZT HE.3 HE TIEHIEEEKROR
BRICHARAFENGEV—BERBEAKRNZEET LA COMBBIERETE
RHEMDZKRETH/NIO=—HEL. 5 BHEURIZHSERETALNV A=~
MZLH2TULV=, L 5,000cells/mL M EZATLEL-E#ZERT (Figure 20),

MAEENRBHON-aO0=—I[L ClonePixFL OV I+ 7 LT “otal
fluorescence intensity” M EWIEIZER. EvF oI sh, GFREHRESD
96well-plate T 10 BB EINT-Z. EEMWEENBESNT, CDLE,
5,000cells/mL TEEIN-ELDOIoBIRSIN-BHTORIN=—2BHENRE
[C&oTHELI-LLE %, Figure 22 [TRT . 1 A—SU T &E VX VTR TEER
EDNREonGho-FERE RO MSXEEIZBIL TIX, 25uM EEWLIESHFE
JKEEKE. TP EEREMB TETLV -, R FIEEHMO 5 BEET R
FOEWNIEWNTH. 7 BEIDIEIHN SEEREIMBTELIENRENT=,
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Table 5 The effect of seeding time and MSX concentration on the screening

efficiency
Seeding MSX Colony Colony Colony Efficiency of Efficiency of
time after concentration  forming forming forming picking [%] post picking
transfection  (uM) ratio of ratio of ratio of = (B/A x100) [%6]
(day) total producer  actual = (C/B x100)
colony colony producer
[%0] [%] (B) colony
(A) [%] (C)
3 10 7.8 0.088 0.006 1.12 6.5
25 7.6 0.104 0.010 1.36 10.1
5 10 11.6 0.120 0.020 1.03 16.7
25 10.3 0.173 0.022 1.69 12.6
7 10 11.5 0.166 0.024 1.44 14.4
25 11.6 0.179 0.033 1.54 18.6

Total colony indicates an image area of the cell colony of more than 0.005
mm?.

Producer colony indicates a total fluorescence intensity of more than 50,000
fluorescence units (FU).

Actual producer indicates that the antibody production of the picked clone was
over 1 mg/L for 10 days of incubation in 96-well plates.

The colony formation ratio was calculated from the results of cell seeding

concentrations at 2,500, 5,000, and 10,000 cells/mL
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Figure 20 Pre-culture duration difference between 3day and 5days at
5,000cells/mL.
Transfectants were plated on semi-solid media containing 25uM MSX. Seeding cell
concentration was 5,000 cells/mL.
A: Day3 : The white-light image (seeding time after transfection was 3
days).
B: Day3 : The fluorescence image of A.

C: Day5: The white-light image (seeding time after transfection was 5 days).
D: Day5: The fluorescence image of C.
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Figure 21 MSX concentration difference between 25uM and 10uM. 5days at
10,000 cells/mL. .

A: 25uM MSX : The white-light image at semi-solid medium
B: 25uM MSX : The fluorescence image of A.
C: 10uM MSX: The white-light image at semi-solid medium
D: 10pM MSX : The fluorescence image of C.
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0.04 - | |
O Producers >1mg/L
0.03 - = Producers >3mg/L
B Producers >5mg/L
0.02 [ ]

lony formation ratio [%]
o
o
[

E oo h . 1

Seeding
time after day3 day5 day7 day3 day5 day7

transfection

10uM MSX 25uM MSX
concentration concentration
Figure 22 Colony foaming ratio of different seeding time after

transfection.

Transfectants were plated on day3, day5, day7 after transfection into 10 uM
and 25 yM MSX containing semi-solid media, then were picked after 14
days. The picked colonies were dispensed in CD-CHO media for cell culture.
After 10 days incubation, productivity of mAb was evaluated. Each clone was
classified by productivity of antibody, meaning of each legend as follows:

Producers > 5mg/L, (productivity of antibody over 5 mg/L)

Producers > 3mg/L, (productivity of antibody 3 to 5 mg/L)

Producers >1mg/L, (productivity of antibody 1 to 3 mg/L)

334 FEWEMERAWN I UTILELRA—ZROI O—=2 T DOHE

HEDBAFFEEFLONARIL—T YD IA—2 4 7% 0 ¥ HA 5T ER B
DL ZERLT= (mAb-A D4l Table 6), —ZTI&. [ZIXEEH (16 %E17 ) DEAE
EBREFLIDIZ, HEEETIX., £ 3,000wells = 60/96well-plate x 50 ¥ HELZDIZ
xtLTC. Clone Pix FLZRAWL\=154& . #8%&LLTH 3,000 #4k & 5E 9 508, FERLE
NS EIRSNT-#RIXZ D 39 #k& 96well 1 MIZEHNINBEBETH-I-, ZLT.
g6well IEEDEMTEEMREEZRELHERD high producers THoT-FEI(L
UM% EREFEZEDII 10 EDEETH 1=,

RElbESnfz. yO—=VJ FETHROoNMEE. [EXILEREEL., IREEEI
{E#&21Z#i#k SCB (Seed cell bank) ELTHRFELIz, CCETOHAMIZH 9 B TH
5, HEREATOHMIZE 12-15 BETHAD T, REHBEBIN TS,
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Fl. BoN-HKOIREZEECOEEMGEZFFMLUIKER%. Table 7 IZ7RLT=,
EI 0 TIEZL AN, mADb-E DIHFE (. RO KK criteria-2 Zim=9 [2HT=>T.
VEPOEEMEERECIREEEZ L-HRBGEEEIHLAKIBIZDLEL TS
ZEDNDT NS, £f-. mAb-F DIZETIK. HIDHEXREE 2 FREEICLIZCLET. &
HRBIE criteria-2 =T #kDY 8 BIRERGETEILERLTLVS,

Table 6 Comparison between conventional method (Limited dilution) and HTS

method at initial stage

All clones High producers (96well-20ug/mL)
Number of Number of Number of Ratio of
assay or pick-up high producers high producer high producer
/all clones /assay clones /assay clones [%][| /all clone [%]
Limiting Dilution 354 /2931 16 /354 4.5
HTS
(Clone Pix) 39 /3576 17 /37 43.6 0.48

Table 7 Comparison between conventional method (Limiting dilution) and
HTS (using ClonePix FL) method through final evaluation
*1) Evdodanfzan=——£ TERIRGLUTEMEL -

mADb mAb-E mAb-F
Cloning Method LD HTS LD HTS
Numberof 96well used 8700 432 7380 3227
Number of clones
1) 96wells assaied 953 | *1)432 663 1263
2) 24wells 469 72 144 456
3) T25-flask 193 12 48 122
4) Shake-flask 53 12 16 49
Criteria-1 (>200mg/L) 20 6 14 49
Criteria-2 (>400mg/L) 2 3 4 32
Ratio of efficiency [9
( meet criteriaZ/itE:ie-flask) 38 250 250 653
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3.4 #H

ZDIA—Z=VG AT LDOIRBELGT . FEREMONARELEITof. C
DEEETHO-ONRMPDEBRZ T IV IV LIEB L FTHoTz. THIZEKY.,
FEMBE ETOI T ILELHLDEENARELIA=—EENSKBICHL
Ltz REHTOEYF TN ERERY A AETOEBEHMBIERIN=, thd £<
DM CTHRBOLSICEBELBFFICEFNIRRAFLHENFER L F D
CHOMIRED > VT LI DIEFEE{RELI=EEZDNT=, Fl=. TILTIVLEME
DFEEELGE TR A—CF BRI EIDRGENRESL T A MIEN
HIBEEZITIKWEEZ DN D EER P TEE{LSNT- CHO HigZEES
RESET=,

DEMGEBEBRERDAICIE., FERIEh TOBBEZRESEEITTE &
EFEAZOMBOEEL. MSX OEREICEIIEEBGFHEAMRDIERD /NS
AEEMNBFERIEMADBEFOFIEEDHME. TDEED MSX RELHIH]
HZENEETH =, BLVHREZEETIE. MSX OFETEREDETLLIC
SR O ETHEARELLZVLA., ELHEZEETIEIMSX DEEEZITIC
K5, BEHRRAELTE, —BMERMELELZ UV H. 3B TIEETE.10H
ML TIEMRICRIA—EEFHIEARAENTOVEVNEBRETHENED GS &
EFDEET MSX ITITHHLIBIELIZLTLES, MSX BEIX 25uM F2ETHIH
HRAZELL T 4x10° cells/mL T 5~7 BREIDRIEENEMTH 1=,

CDEIGFEHDORFIE, FERIEHIZIERE T HHMEEELLTIE 5,000cells/mL
BENRETH . RVBHICERET 20 THNIELIVLEVREEL. 15
DLANEEDISERZSE - RAL . BUOMBRZEENIFELLS,

COEBTEYFUTLI-#a%E 96well TL—rTEBLEROIMAEEEZH
RizEZH, TLO—RIEEHMED 3 BEEVWEGTIIEERERBLTVWSELL
THEL. 5. 7BEAEL TS, IO — RO E L L ICEBO 4 EHRIRE
WDEIKRECELG>TVT, FERERPICHBIRELLTMSXE 25uMMZ 52 &
NEHNTH 1=,

COMETCEMEFI LS CHOKISV #Z+:ERiEh £ THEBESE,
ClonePixFL EWSINARIL—TFIbDI VT ILEIIVE X #E8E BT
EEEEYEEEHRL- KB THEGZEZEV. BRNICEEEKTEIRT 5R%E
RE{ELTz, EEORAS FEEMENEL TTIND R TRIEMWAE EMAK DB
METEIT Oz KR ARBEEARE D 30%iEMI N . IREERITELFilE
EERTOFMET. BREOIEMENKIBIZH ELI-CEEHRL,
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$4E HIH/O0—=UFCKBREKBIIL
A1ES

HIJo0—=UJ ISHREKEBLIO L TRMELGVIRETHS, —ERFONTZY
A—2 AN HMAER (BKR) E15—EL VT ILEIL(E/RLV)ICLT. £h
ZHPRGHIBREALL TN IETELETILRIEE T 5D TH S (Figure 2), —E
UGN EIIZTEDT,. ZNH 10 KU LD/ (SCB: Seed cell bank.
1x107cells/vial) 2% 512 (£ L (1x107 cells x10 vials = 10%)1 AL EMMY. 15
BIZEHTIFEMBEDTINAEBEMNDIIETHD,

METIE, AEMBELECORMBEBERANIV I RAUMN T EIRUFr—1
%45 CMO (Contract Manufacturing Organization: 2T 8&E#E]) 42 &E Tk, HAR
BEHEOEOIZCOTOEREZEBLTWSHELHLIN. RELREOEEREH#
BTHEVNSEHAMIDITENGENNTENTELL, $FIC, B FEEEITOIE
THEEMRLEZHTSDHFR-MTX R TIEZIE—DHEAEEFEDHFREEGEFE
BLTWWSA, EEMREEICFRRLAHY. HT/O0—=2J (T BEGH>TINS,

RAFFREICKSD YT oO—=—2F (2 DWTCEEHIZTRT . Bl FEASKT-H
fakzEoso—=—2JLWbhdHKkLY . TneEEI)O——2) (YJyn—=>
7) LTHRONDBKRIEIVEGHICRETHY . SEETHIEEOLN TV
BILDEVWEMRBENICRTHZ, SBIC. E I ETHLLAD VT ILEILRA—X
DIO——_ U BRERWN =Y I oO0——2 0 %EELI-,

A2KBMHBLUAE
4.2.1 Ak
AL (mAD-E) EL TR FFGE THRIILSN -8R (14 %)

4.2.2 BAFRREIZLDI0—=VF K%

RESNIEEN\(TIVEREL, RO 3 BEIFHESG CIEEEERET 5.
FTORIREISAATEESIN 2 BEELLIE3 BEIZ0.5,1.0, 2.0, 4.0 cell/well &
HAESICHFRINTHEEH 200uL 25 96well 47O )LFL—HZiBIESNT=,
BMRZEEANSEENICERGH=Y 24 H%EFHEL. 24well TL—HZIZEH
BOSERK 12 ¥%ERD T25 75R2IZIE 5 #% 3 D%:&EKRL. ZRRMIZ 3 HT 2%
RBEISADETHIRLT =,
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4.2.3 ClonePixFL ZAW\f=o0—=2 45 5%
RESNTZEBNAT7ILZRMAL.3 BEOAEEODOLFERE#IC
50cell/mL & & T 200cell/mL THREELT=, B D 48 #1F L% picking L. i&KE
#h 200uL D Ao71=96well T4 oA )LTL—MZEYRLT=, COEDILIEEEIL,
RAFFEICEDIO0—=T(2#L T,

4.2.4 70—YArA—8—(FCM) IZ& S HbRDAEMT
MR T — )L DS EITS128 . EARZEHINI-Er Fc kIZ&S Cold
Capture method THIfERED N WA EEH T AL TERBEDOFEENE
Tot=o ZX AR EL TIZK, R-Phycoerythrin Affini Pure F(ab'). Fragment Goat
Anti-Human 1gG (H+L) (Jackson) Z#HRlL =,

43 #R
431 BAFFEICLIBHRILEOMEE
LEREEZETIL— 4 #%(60x4=240 wells) [ZIBFELT=, TDHF®D Outgrowth
efficiency % Figure 23 IR, MIlAFEELLTEHFY/A—UIZDE 8 EFXTHREL
f=H RLEEZEETEOF)T4—DERED 80%REEITEEHLOIHN 2 #RIFEH-
t=o CHBIE, SFA A= T H#EBRD Clone Select Imager THREZE>THS%
FEEMIERLz, COXUIZTOWTIX MlEDL T L)L TOEBEDO LTS
T T 1000~ B EDOFRETIBDNURIVTEEENDEEZLN
f=o
Fr . MIRDILE EAYLBVKIE. TRTOFRIL—IH5o0—2FEEL
=5

=100
—o— 0.5 cell/well

e e —=—1.0celiwell | /A NSt

60 2.0 cell/well T

T T T 4.0 cell/well

40 -

20 4

0

L001 L007 L009 L012 L020 L025 L029 L032 L035 L043 L044 L051 L053 average

-20

Figure 23 Outgrowth efficiency of subcloning by limited dilution method
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4.3.2 HiRIEEDEREBETOMHEES T

Tit 100
iter o | A
imai) : :
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20 | * ? 4 : t Q ’ * f z f ’
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Titer
[mg/L] i
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Figure 24 Deviation and range at each subcloning stage for 14 cell lines

[FEHIEDYTIO—=—U T DRERETOD IgG £EE. EH5 96well, 24well,
T-25flask, &x FEEAS, IRE DS A TOE S IEBHER]
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IREBS DR R ONMBMOEEMS. Figure 24 IZ7OvYkLTz, & STEP TH
WZEEIRLTL - TLSA, YD 96well DERETHOFEHEEMEICEALTIE. &
ROBBEEFTRILEMEZRLTLS, T, ZHD 96well B TRE AffiERL
TWTH, FHIENEREMIZITEIE TN (#8-L032 5 £ U#12-L044),

EHEBERORKOEI S EEFMOKERE. —D—DDRKELTITAYVILTZE
D HY, Figure 25, Figure 26 THD, IEMIIZ 3 KE T, EIRT HEZDHTRER
[ESDEFEND, KICEOTIEEVAH DD EH S #2-L007, #9-L035,
#13-L051) , (2, Figure 24 LB H B THDEHBEB TOEEMT., IREEET
DEEMEHFVHEBAIENI LA DM D,

800 40

700 ~

600 +

>

[}

O 500 ¢ 125 8
g 3
= 400 120 E,
[] —_—
£ 300 4 15 o
o

200 4 L 10 @

B Days5 titer [ Day?7 titer —— SPR d5
[mgl/L] [mgl/L] [pg/cell/day]

Figure 25 Batch culture evaluation1 (IgG titer and specific productivity)

- N
N S
I
+
+
N
(9]
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o
I

VCD [E6/mL]
doubling time [Hrs]

L025

= Day5 VCD I Day7 VCD —&— doubling time 0d-1d
[E6/mL] [E6/mL] [Hrs]

Figure 26 Batch culture evaluation1 (VCD and Doubling time)
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Table 8 Comparison between parental clone vs. daughter clones

Parental |Parental Daughter Improved |Parental Daughter Improved
Clone | _lgG _1gG _1gG [%] |_SPR _SPR _SPR [%]
LOO1 276 364 32 19 24 25
LOO7 300 485 61 33 40 19
LO09 339 320 -6 12 10 -16
LO12 327 329 1 8 10 27
L020 375 399 7 18 16 -11
L025 346 326 -6 16 21 31
L029 219 374 71 21 14 -30
L032 435 286 -34 12 10 -17
LO35 264 353 34 16 21 29
LO38 - - - -

L043 514 658 28 26 21 -18
L044 204 378 85 28 16 -41
LO51 236 524 122 21 16 -24
LO53 255 379 49 13 14 9
315 398 27 18.8 18.1 -4
—, 700
S, 600
é 500 Parental
£ 400 _lgG
:.3 300 4 IDIaughter
S _lgG
T 200
2
a 100 |
g o
- — N0 N O W O N M «— ™M
O O O ™~ AN N AN MO OOMT T O W
O O O O O O O O OO o o o o o
S [ [ I I S I S S e e -
Figure 27 Effect of subcloning comparing productivity

BREHER T 57101, subcloning #EFERTD 14 BEDFRELLE T H& (Table
8 & U Figure 27) IEFRICIR A ERB TE= DAY, 13 £ (L0O38 [FEB TELM212),
56, A EEFHCREEWEMEEN 20% U EAR EL-DIE, 8 % T, (FEA
ELThLEMoT-1A 4 #, 1 4L, KEBREBNEMEBEMETL . EFL=4
HLEDHTEYT 27%HRESN TV,
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==L LA EMTRAE. FILK 20% LU EHESN TV #RIE 5 #RICEEFY . B
TLTWAHLEEY TIE-4%DHEFR LG ST, ZLDHESNTF-HTILIEIEA K
%éhf::&(:ctéo

433 JUUNENR—ADIO—V VAT LERWEYTI0—=0T

RAFFELDLLERD A, F3IRETHRBELL-FERIEMERT. HEEITo1-.
FEREHT 10 BEEEE1To1-TL—r% CSI TEZEHLI=H£ DA, Figure 28
T 5. Heterogeneity D& L), transfectants &L= TS5/<)—oO0—= 0 B
LHARDZE FaO=—HY—[CHEBLTWSIEN D NS, COREILTL—E CPFL
THEMTLTI=E& A Figure 29 TH D, TL—rDIHTEEN T+ TFr—H L h o1
HAZRVT, BEATIOZ—HRBEIN-LONIFEAERLEREBLTIS, O
DEOBEFE 2 BERELLN. YI/0—— 50X BN ) T1—%
HRTEHILICHOID T, ROGIBIEEEDREEIT o1, 200 cells/mL THYA—>
DEZYIERSNGENH, KUBBEENIFELL,

e

Figure 28 Image of colonies on semi-solid media ( analyzed by CSI)
[200 cells/mL]
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- - -

50 cellimL

Figure 29 Images of ClonePix FL for subcloning at different cell

concentration
[Upper Panel :Seeding cell density at 200 cells/mL.

Lower Panel: Seeding cell density at 50 cells/mL]

L32 clone -24well titer L43 clone -24well tite

70 70
Average 221 [mg/L] Average 42.7[mg/L]

60— SD 11.9 - e +——SD 5.9 —
(standard deviation) (standard deviation)

50 50

40 40 H

g

30 30 H

20 i 20 o

. I I" W, -

UL Ak

13 5 7 9 11 13 15 17 19 21 23 1.3 5 7 9 11 13 15 17 19 21 23
Figure 30 Unstable parental clone and stable parental clone, productivity

evaluation on 24well-plate stage
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L032 (Tn09-08) L043(Tn09-11)

0 1 2 3
10 10 10 10 100 10 102 103
FL2-H FL2-H
Figure 31 Unstable parental clone and stable parental clone

CPFL TEwWH2 5 LT 96well—>24well &EIRETLRIEEZE T ol COEE. T
DFHKE LT, BIFEIN S subclone DEE R WITELD H o1z, XTI 2RI
BT, 24well-plate IEBLR T RO %M DD 24subclone DEFEHEZETOVRLT-
M H Figure 30 TH D, mtkD top DHEDEEHRIXIZIZFECTHAM ., B HITKE
BENH D, LO32 BRITKELLSDENHY . TNITLEART L043 ¥RIFFHEIEL.
FEHMSDHANDDIEN, ChiL. EMDREDEWVICKDIEDEEINDGTZ, 2D
fi#k D subcloning FAARTD FCM [Z& 573 D fiEHTHY Figure 31 THD., HHEEE
FF D% subclone M/\ZDELRFEHRIC. RS T, LO32 ¥k (X sub population H'd
BESNEWDHTHADIZHLT, LOA3 M TIXHWN VT ILE—IMELTERDH S
nit-,

-61/78 -



44 E=

RAFBFEICIDEEMBETIEIRI) T HBREMNL—DD well ITHF
EVSHIREA ATV EWSTEZEEZRDE, INITHESH T H/O0—=V T S BD
IEBTHDIEERD. TN BAFREICLDI YT yo—=2rclEdynry
TA—DEFVEBMELGY  LEDRMIVEERELTELBKREZRGET 5L,
BEMICREGHREIRBTHEVSEHANRITTLEVLSETHD, 122, AHAET
ToESH DG EDHELLBRETICELETTDRGNBGHIZRELKT
HENHERTEHIEN. ZOMBERN T —LBEATHIOMNDN I TEDHLE
AbhT=,

F. VTN ELR—ROIO—= U EBRERWN YT o0—=0 TR TS
AR)—RY)—= T DEENMCBEMRZELR(RDOILT. VO T1%48
RTCENFH T IOV T EFETHS ELEZON HFIC. HT/a—=2T
DHIBRTOEEMHOREE. EEEORLAFTERTHoELSSEIDFERH
HEZFDAREMEIEEZ DNz, 259 5L T, BRI REERTES,

4.5 5

AMAETIE. RAFRTOIO—=2 5 LELICRCHMARRRIC L TRIZE TREL
2 U T EIR—RADIO—= VR EANV Y I /n—= 0 & E kLI

BAFFEEZAN-I/O—=VJ TERIRGEEIN-RKTE, Z<DHEETTD
BHLYLEEE A TREENERMIC. BVEEMSERLE, 2OLE, I8 1
BEL-YDLLEEREIHTLELRLTWVEDN o1, HhRIEB DR B TO M
TlE. BRBEHROBEOEVNNEL>TWAIER M 2T=, VT IILEILR—R
DIO—=_U 7 BRERWNYI/0—=20 TlE, FBRMEDENA KYBESMIZER
HoNTz Tl FALTAVICEALTH BAFERICKHMMBEICLEARE 1 8BRS
BEEmECcESILERL,
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E5E RELSE~ADEE
51 WHRATOKRE

COMERTCINETHRRMIZITHONEIEDEI >z BAFFEICKSMA%KE
FEOMEALZIEM 0Tz, SESFHERIRASIFHLE—D—DOHIEIER TH
518, BEHEDAEEMEMAICTTENELOVAN S oA, SHEMLT
TYRTA—LEVZDEDDBETE -, ST ILEILDLDEHEILL ENYICEE
EEZLbNMFERS (FA(XY . Outgrowth efficiency NE<HIEADIEFELEN &
NoBREEZON, LAL. AEEDIHEYH CTEMELUE TERIENLGEE
MROEGEMNAIBETH o1z, TIE. COKRET THULV=EE CHO-K1SV N — B EIMN;F
BAVNJIEMTEETELLSICHESATVAI LML, EXGHRA~NDEZE
(Flamof=CeelTdhd, F-. XBRMGRERICMFZFALGLOTHNIE, MiF
[CIRFELLEWVARERSTHIENEELL, FHERTEICEVNTI, B TFEARE
ED well [CEfET HMARESE MSX REEDORENRLEETH 1=, RAFRE
[ZIXEREMN B LD, Transfectants £ EEHE L A°F LD T Hk1E (diversity) ZFER
LOFTL.E 3 ETRREIV VT ILEIA—RDIO—Z R ERAN BRI
ELSMEOMBRENS TESTAHMEAH LD T, WITIZKEET I ELEKRLH
%,

RIZVE 3ETIEH. ST LEMA—RADIA—=T DB AIZH->TOREL
ZEMBLI-. BARREZOBRTHS. FAENHGALMEROIOF)T+—BR
[CEVWTHETELAREMLAHEESIN TV, BBZDOREL, HHEIIEN-R2L1H
BEEZON=D, REOERICH->TEIEEERRFHEORANVLETH 1=, 15
[CHEREMONA KB TIEHBEREERDOHLIEEZAONT=7ILTI & spent
media £z 452 &E, FEMIEHICIETET HF1IC 5-7 HEDRIEEEZEELRE
B ERICEESE THRIENEETH 1. BRELTHEL M L LML EE
TEf, BfIC. SEEMRZIRIGTOUEREZLRLI-T 5L Table 6 (T35, HFD L
TlE 10 BLULEEREZNRIELTETWSELA DI D, SEIOMETIE. ChihR
MG ENDLGNSGTI/O—=U LR LA BBERET5T3/1<)—r0—
ZUGEYIYBLTEZAD T —RBEDRNTITAOEREHML ETEARD
RBIEDAIREICESEEZ ONT-, NMAEERBEEITH THHEEEDO MBI A
LMV DEMTHAHN, FEABEMEFERALO VT ILELR—RADIO—=T
EFEATAHET MBS UTILEILMLDIIE ENYNRLE=ZEHREMEA
LA DKRIgEEBINTEEEHE D,

%F 4 BOIZBVWTIE, CNETITHRENIFEALEGI S BT I/O0—=U T OHME
ZHERTE R, b ZLDE—EREIFH G CHEL T, BIRERFIBIED
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TRLEz, FEBEIZE DOV =N RIL—TIRDI T L IR—ADIO—=
J #4358 (ClonePix FL)ZRAWL=BRETIL. #:ERICH DD EMRET 1<) —y0—
=2 T30%., T —=2T T 20% R ERMETE . 1212, TNEF TR R
NEROBEEIEBHRDEERENTY—LBIENSERDTSAT)—RY)—=
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IOV TIHEEBYNELEIENOEKRETRHRYCATHO—FIZH
BE L=V SHITR LT, ARFE TRLIZ/NM RIL—TFvED ClonePixFL FEWL\AHA
AT T4 —RY) ==V R T EHOREMGEEN DL, S5, BHER
SEHAELESTENBYBFTHKRNBIRTETLSDE, I /00— 5 12h b T
HEDNGEYDLEND T, HOLWECGERMICH T IO—=UJ (285 ENAIREL A
bLEZ BN 5 (Figure 32,Figure 33), ZD&KIICTNIESS I BN ATREL %
5,554, T5AR)—RI)—= G DEETHEDOILLARET. TIIXKRIC
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LD total

CPFL 9 | |

; ! O 1st Screening
| | | waiting time
CPFL fotal : 1 @ Subcloning

o | O total (TF to RCB)
0 4 8 12 16 20 24 28 32
Weeks
Figure 32 Time Line Comparison between conventional and HTS method

CPFL:ClonePixFL ZFUL M= LWVEfE AL, LD RAFFEICKSEEKRERE AL
MFOEAIE 18R/
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& Transfection [ 15t Screening ]

Pool culture (day 5-7)

Plating toClone Media

Picking E>96-well plate culture
24-well plate culture

|:> T25flask culture

30mL/125mL shake flask [>:>' [>|:>1:>:>[>

* iRCB freezing
Batch-culture

80/250mL shake flask

iE ) Plating toCloneMedia for subcloning
1 /[Selected Top clones result from batch-culture]

Picking {:: 96-well plate culture

24 subclones ! [

per parental 24-well plate culture

(=

T25 flask culture

Shake flask (30mL) i [ i i i [ ] ﬁi i ) Continue for stability
f /¥ /
Ey Shake flask (80mLs)
* RCB freezing (20 vials)
Batch-culture (all subclones)
|::> Fed-flask culture (selected clones)
Figure 33 Detail of Schema Flow

Table 9 Summary of comparison between conventional and HTS method

item LD method ClonePixFL

1st Screening 15 9
Timeline Subcloning 10 8

total (TF to RCB ) 28 16

number of 96well plate 30to 70 1010 20
Efficiency 60 /96well 96 /96well
at 1st Screening|outcome efficiency at 96 well 10% >40%

1st clones 200 to 400 400 to 800
Efficiency number of 96well plate /clone 10to0 20 0.25t01.0

. outcome efficiency at 96 well 5 to 20% about 100%

at Subcloing . . -

clonarity using micrscope |almost assured
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#HTIZRYAE< 100%I(Z3Z LY colony formation ratio &5 (ZHEHE DRV i AV EEAR
THd, T5TNIE. BEEFEAZOMBET—IILEZRIEELGLIZT CICFER i
[CIBFERIREL BV SO I EE SN D,

SHIZIE. SEIOHAETIEMNADSIENGEN B EVF O TRHED/INTA—2 L
Jonf-HEKOHEZED T T, BHOMBEEZRYIZITEWSKSLBETITLYY
J770—FLaETHALEEZ NS, RHOFEHOERIFIRGHHECEFE
NTWB, L. SEDHTI/n—=—2F DFERIZH1=&5I12. —EE RSN
H—GHRBgL  TILELDDBERERETHEEEINS L. R OIREESE
EOHBIEHFEVB/ONGISIIENBILRBITZ N, REAF@EICTS57T0—
FELT. ZRRDOIRETISRAIE T LI REZELTID TG IMNRT—ILD
BEMNZTDIIGREIEBRERT—ILT UL -8 mL BEDKE CIRERE
BLITOFHIENREIN TS 59 |. REROEERELTIVNIA—LILL. B
FBERBEICRT—ILE o TENIES RN R ITTmA T8 LD,

SHRONATEEREERELTIE. CRFETKYIESIC, TSIV TA—LIE
=/PNEOTORARTOBRKRABEVNSRNIZEDEZAS, ZD—DDEYLHH
TAAR—YITIILEECNAOREIOTERFYREAEELRRY DT+ RAHR—HT
IWEEZRY ANT-HEERDEETH S 60 . ChEMTREICLI-DI(E. TR
BRMEIILHETETI/O0—NELE. BERBREEMNA . EEEZDO M
AFEICE - TERSN-BELEEOAELNH D,

CDESHBRROEEDISLHARMEE IR, MEFRICEL TIXRESHEM
EFHMAEDNTWEEEZ TS, SUF LBEBLEFEAICISIATOREAMNS
best Hi#kERDITAHIELEBMBELRFILITRYET . TELMNETIO—FIEEN
TULKEAS, —DDAMMEELTIE. EDLSLBRFENKTE—EDHEETT
FOLBBEMABD/NNT—T YT THS, ChlL, ITWFAED TALEN % CRISPR £E-1=
47/ Ls DNA ORZE B[ 35 ] [ 58 1% FI AL T=. host cell engineering TEEANDTE
FOHMEEH-ETLESICE 25— D 2ER LB EDELICENEDD
BIEFEZEATAINUSFEMEGCFEATHSI WOL—EDIAITELRFM
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BAShNIE, position effect ZZ FITKKIFIF—EDHENELINBZDT
Upstream DT7OCABELEENR/NRTRLAGDS, £-. RILERFEANT=E
ZRERILESHHMAMBTELZDTHNIEIO—=2F TAERILREIZHEDEHIEL
NEW, CNHOSLBEMEHFOICRITTHREE., 4. FHEHETO. #EAM
BUOHMRIEFKITONTHRLLEEZON. BRELTEMALLASZO—EZHELV0Y
EEATRFELELY,
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