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EELHRFT EXZXFO0(20004 vs 20204E)
O ZOZOE
1 1273 =l hEEH| 6,260 THVLRT RAEYvF 20,389
2 YUNRIFY = fig M E 5,280 2 AL7AYRIT A 14,380
3 ThUN R4FY = g M 5,031 3 TEXINY 1 i 5% E 14,117
4 TLRYEY B £ #l 3,362 4 LHINEN ZRMEEHE 12,106
5 7IN RAFY = 5 M fE 3,348 5 A7 VF=7 JuiE 9,442
6 a74y"y T —#l 3,011 6 77N ILET b S EBIZE 4 8,360
7 99750 = mEEHl 2,956 7 VYSES S 753 7,975
8 IR IFVa B8 maEAl 2,709 8 ~R W7 A 7,888
9 tLA%YT S AE 2,641 9 UN-BEFNY iR E 7,497
10 IEERINA*EFY 5O 2,574 10 E975E -1 HIVE L5 7,259
Numbers USD in Millions A |~U :/g_t ‘\‘/ ) ?hk
ENTI713h

Numbers USD in Millions

vV INNMFEELSEEITHER) ATHiEEZES] SO b T B HDE R
v RBMEBIIAHEI50%. RIE-RE/TEIRES/ B E /R - FE /IR S &< QT RO
v IR7E(X. COVID-19DEELHYREE (DIF ) AFEMNEHE :



K48 A 1K (ADC) D (v]

'
Y 1972 1988 2000 2011 2013
AN FYETILCT ErME{ADER FDAIZKS Adcetris® Kadcyla®

i & ArEShf-FEH =} ADCO#HTH  A*ER K ER

| bo HHEAADC A% (Mylotarg ®)
,/ " | George Mathé

Paul Ehrlich

1913 1958 1983 1993 2010
Paul Ehrlich [E “magic Sk eiliak ey ADC vindesine-  HUWRREMED Mylotarg ®
bullet” ELVSEEY) FUKICMTX* RS aCEADERRFAER HVTT71 AR5EHIE
R—7 T4 DR ¥ EADC
1218 ( ‘haptophore’ M
‘toxophore’ % A A/IZE 1967 1975 1991
RETIZES) 122X 4 +-ADC: INTYR—TR—2Z <7 AmAbsD

RERGEERZ  ORMEERLE RZERMEILADC

R MAB® 4 BASICHIT5

EpNAYE)
BYMETILTTARE

nE=HFHFEADC

H#i:DS R&D Day 2019
*MTX = methotrexate # ay

Adapted from Drug Discovery Today
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Review An Insight into FDA Approved Antibody—Drug Conjugates for Cancer Therapy ‘ ’
Juliana T. W. Tong, Paul W. R. Harris, Margaret A. Brimble, and Iman Kavianinia N—

Molecules 2021, 26, 5847. https://doi.org/10.3390/molecules26195847 Daiichi-Sankyo
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Mylotarg® CD33 [gG4 Acid cleavable Ozogamicin/ DNA cleavage
Calicheamicin
Adcetris® CD30 [gG1 Enzyme cleavable MMAE/ Microtubule 4
Auristatin inhibitor
Kadcyla® HER2 IgG1 Non—cleavable DM1/ Microtubule 3.5
Maytansinoid inhibitor
Besponsa® CD22 [gG4 Acid cleavable Ozogamicin/ DNA cleavage 6
Calicheamicin
Polivyx® CD79% [gG1 Enzyme cleavable MMAE/ Microtubule 35
Auristatin inhibitor
Padcev® Nectin4 [gG1 Enzyme cleavable MMAE/ Microtubule 3.8
Auristatin inhibitor
Enhertu® HER2 [gG1 Enzyme cleavable DXd/ TOPOT1 inhibitor 8
Camptothecin
Trodelvy® TROP2 [gG1 Acid cleavable SN-38/ TOPOT1 inhibitor 7.6
Camptothecin
Blenrep® BCMA [gG1 Non—cleavable MMAE/ Microtubule 4
Auristatin inhibitor
Zynlonta® CD19 IgG1 Enzyme cleavable SG3199/ DNA cleavage 2.3
PBD dimer
Tivdak® Tissue Factor IgG1 Enzyme cleavable MMAE/ Microtubule 4

auristatin

inhibitor


https://doi.org/10.3390/molecules26195847
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TODXER FE—ZHIFADCO2DONEELGERICH L, TODEER
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* FHEMOARRAYAS—+ | FHEAI
® SN38&Y10{E58 7% ZE %N
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* BLREMT., ENABBDSERZEZEE

* NAMRBTERIET SV —LERICLDHE
RS LN

* MARITHT HE L EY L (Drug-Antibody
Ratio: DAR)

H{Bi: DS R&D Day 2019
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a) PParS:Process Parameter study

PCS:Process Characterization study
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NAFHEZERIFE
/ Product Variants \ ﬁ%ﬁﬁﬁ *ﬂ% /(includingiuTﬁ)éss-related\

impurities)

*Aggregation

*Fragmentation *Microbiological Purity

*Conformation *Viral Purity

*Glycation *DNA

»C-Terminal Lysine *HCP (Host Cell Protein)
*Glycosylation *Protein A

*Deamidated Isoforms
*Oxidation

*Selective agent
*Cell Culture Medium

(R 5—1%)
ErmEEEnE

* Disulfide Bonds Components
*Thioether link *Purification Buffer
Components
N / EASRWE N ,/
Product Development and (DAIVR, R4AT5XR, TVF %) Product Development and
Realisation Case Study A-Mab Realisation Case Study A-Mab

(HE) NAAEERNFT VY
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m day 18

day 14

Titer (g/L)
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Feed media
Feed timing

Feed vol.

Base media

Gluc | Gluc | Gluc |Gluc | F3 | F3 | F3 |F3-3|F3-7 | F3-3|F3-7|F3-3|F3-7| F3-3 | F3-7 | F3-3 | F3-7 | F3-3 | F3-7
d3 | d5 | d3 | d3 | d3 | d5 | d5 | d5 | d5 | d5 | d5 | d7 | d7 | d7 | d7
30% | 30% | 30% | 30% | 30% | 30% | 30% | 30% | 30% |50% | 50% | 50% | 50% | 50% | 50%

ctrl | G5 | G17 | G18 | G5 | G17 | G18 G5 G17 G18 G5 G17 G18
Base media  Combination of feed media Feed volume optimization

optimization Base and feed media

optimization

of modified feed media

v

Daiichi-Sankyo

33



RERBE DML

TovbIA— LT ~EE~
B BiFAREMORRE: mEHEH. IRAMIRE S UHE-EEEED):

iﬁ%ﬁ & Jo—Figih r

I EALE

TEEILE < DAL EME I CxEG IS E & < E
RLTULV=

Tz oD ELICER. hOEVWEESENFLN
SN Rtz 5

SN—

BtiEth DR -EAICKSF R
B IS EIBELTHRY., IS EIE-£EY
DmEEE, EMEk - 1IEERE LA EHRT
G eas
B RE@MHITEMEL
s RAEE)ITARESEMEFEIELDOT LY

c EEICEOTEI-AFETOD)—FE2M L
ZIRE-EHETSED

B —ERZECEDIARMELBA R EE

& E W5 - X MEE /M EE S

- EHTOOH/TOHEEE

- IEHT DX REH AR O EME

o 25— LAYy LBIRMIEIEDEIR
- RE=DHIE

- BRRRFOXIG

34



Daiichi-Sankyo

Polishing step

f AEX ) I IVABRZEE
HMWSPBRZ. HCPBRZ. DNABRZE
AC IV ABRZ
: LMWSBRZ. HCPERZ=
Activated Carbon
HIC HMWSB%Z=. HCPBRZ.
Fydrophobic ¥EHCPRRZE
Chromatography
CEX HMWSBRZ=. HCPBRZ

sﬂ: "E’ —t
B A5 ﬂﬁ@ﬁﬁi
T39I+ —L ~%5
BARMIO—
Harvest
I
Capture Protein A
Virus -
inactivation LOV& pH
Depth Filter
]
Virus removal .
Polishing .
[l
Virus removal Virus Filter
I
UF/DF

Buffer exchange
Concentration

¥

Polishing stepl Z{a]Z#E AT 5D MM EIADEFEITIRTFET S

HANTRETIEEZEREL-TOELRDEE
Problematic HCP @ % fits
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CHOfifd/CHOMREIFE IR RIZDL\T
MAEE LR EITAASINACHOMERE
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2016

Original CHO Line / T~
(Puck,1957)
‘ il
A CHO Pro3- CHO K1
arian PRI _
esioen (DHFR*)(Flintoff,1976) cHo K1 (Kao & Puck,1968)
EMS exposure 1 ( ATCC CCL-61) B
CHO-Toronto/CHO Pro-5 CHO-MTXRIII CHOKISV
(Thompson,1973) DHFR mutant (Lonza)
B — l CHO DXBI1/DUKX |
CHO S (Urlaub & Chasin, | [CHOK1SV GS-KO
(Tilkins,1991) CHO-DG44(DHFR") 1980) \ (Lonza)
(Urlaub & Chasin,1983) I, CHOKI
FreeStyle™ CHO-S | ExpiCHO-S™ l CHO/dhfr ECACC, 85051005
(Fisher, R800-07) | (Fisher, A29127) , (ATCC-CRL-9096
“GMP CHO.S® ¢GMP CHO DG44 y CHOZN® DHFR-/-
(Fisher,A11364-01) (Fisher, A10971-01) CHOZN® GS-/- |(Sigma-Aldrich)

(Sigma-Aldrich)

Fig. 1. Cell lineage of CHO cells.
N. Xu et al. / Biochemical Engineering Journal 124 (2017) 122-129

7

New CHO#HRS

v
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HAEZ 8% 2R A XN ACHOMMBa Rk

Z)fiAe (CHOMR) THIH TEESN M2 IV NV E I,
1987 FEIZHEKEEINT-r-tPA, Activase® (alteplase)

CHO#iRa[X. HIV, influenza, polio, herpes, measles &1 44D
human pathogenic viruses @%’Eiz BEMEERS 7= (1989)

CHOlRa (.

i

N;E IS (& pIEH) NEA TS, FHEEEH A RE
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CHO#Hz/CHOFMREF IR RIZDULVT
CHOMIRAIZ LA MALEEEDLTE

198044 :1-100 mg/L- - -batch I&&

19905 :1g/L, 10-14 B ---LLF. fed-batch &

2010:Biogen, 10g/L on day18 in CD media

American Institute of Chemical Engineers Biotechnol. Prog., 26, 1400-1410, 2010 DG44

2013:Genentech, over 9g/L on day18 in CD media

Biotechnology and Bioengineering, Vol. 110, No.1, 2013 CHO

2017 :Osaka Univ., over 9g/L on day16 in CD media

Cytotechnology, Vol. 69, 511-521, 2017 GS-CHO
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chromosome
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‘Closed’

> O
‘Closed"’ &79_/ \_“J
‘Open’ chromatin

DNA element P | Lc HP| Hc |-']

»

Daiichi-Sankyo

for monoclonal antibody
manufacturing using translational
enhancing technology

Kenji Masuda et al.,
J. Bioscience and Bioengineering,
133(3), 273-280, 2022

L LACE T )

Novel cell line development strategy

BB3479 15.0kV X3.08K 18.8rm

»
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DSIR B e FH U A E Efia DfETZ

-toolbox A
-toolbox B

DSH B DY E LMD EEETL S AT ©ADOFEL

Evaluation about clonality and
cell performance (productivity and growth)

CHO-MK Host

Selection

Transfection(Lipofection)
(omitting of fed-batch culture)

Stable pool

—

24w 24wx3 T-25 125mLA A Mt ;
aster cel
¥y SNuNITNE

Evaluation of productivity -
by only fed-batch culture Stability study
(w/o batch culture)

Titer (g/L)

Titer (g/L)

ProductA

<2-fold faster |

BI1F CHO#MAz

o 1 2 3 4 5 © 7 8 9 10 11 12 13 14
Culture duration (day)

ProductB

BtfE CHO#HRa

o} 1 2 3 4 5 ©6 7 8 9 10 11 12 13 14
Culture duration (day)

v
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TEL: 03-6225-1125 (kX IHEHRE D EHKR)

03-6225-1126 (¥REREFREHDEHR)

Email: DaiichiSankyolR@daiichisankyo.co.jp
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