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Assay Number Assay Name Result

020000GMP.BUK  [Cell Growth and Sample Preparation (GMP) Pass
Sterility Testing by Direct Inoculation Method (EP,

510635GMP.BUK USP and JP) - pool, max 10 units Pass
Qualification for sterility Testing by Direct

>10636GMP.BUK Inoculation Method (EP, USP and JP) Pass
Qualification of the Test Article for the Detection of

102062GMP.BUK IAgar-Cultivable Mycoplasma in accordance with Pass

USP/EP/PTC Requirements (Without Avian
Controls)

Test for the presence of Agar-cultivable and Non
102063GMP.BUK  |Agar-cultivable Mycoplasma (USP, EP, 1993 PTC) Pass
(without Avian Controls)

28 Day In vitro Assay for the Detection of Viral

003004GMP.BUK Contaminants - 4 Detector Cell Lines

Pass

In vivo assay - using suckling, mice, adult mice &
leggs
Subcontract Quantitative transmission electron

microscopy of sections for the detection of viruses,| Not
fungi, yeasts, bacteria and mycoplasmas (200 cell | found

005051GMP.BUK Pass

150107GMP.BUK

profiles).

v fu@%[ﬂl}ﬁjﬁi@(uﬁm'fbbkCHO:‘ﬁﬂ]ﬂ’ﬂ 108601GMP.BUK |CO1 Barcode Assay for Cell Line Identification CHO
v OEREMENEHH TR E A Detection of Viral Contaminants in Bovine Serum

032930GMP.BUK  [According to CPMP & US 9CFR Requirements, Also | Pass
v PDLEBIBURZA ML OEL TRIBIRTF Meets EP Requirements as per the Tech Spec.
v (FRUEMEHCEETECoA/Co0%2 SO REERINIFE FERABROEN1051E%ZZT Host Cell Bank testing package

o for CHO (SMAUSAP>RHE) &IUTLTWS (CoATElE)

v RANIWVEIVNOOREERE T DISEERE
v RS ZERIR U CoAZ IR T
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Viable cell density
[x 106 cells/mL]
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0 1 2 3 4 5 6 7
Culture time [day]

Tz

Cell bank preparation and characterization of CHO-MK5
cells We selected CHO-MKS5 cells, which showed best growth
among the series of CHO-MK cell lines, for further studies. CHO-
MK5 cells were continuously cultured to reach PDL157 and
designated as CHO-MK5 PDL157. In addition, CHO-MK5 PDL157
continued to be cultured up to PDL273 and the resulting cells
were stored as a seed cell for preparing a host cell bank. Finally, a
master host cell bank was prepared and designated CHO-MK5

PDL305. The doubling time of CHO-MK5 PDL305 was calculated
to be approximately 10 h, which was much shorter than that of
the conventional CHO cells.
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B CHO-MK{#lAZLCHO-K 1 fARRDIESE M (CRE T 2LEET —4 (Shaken flaskzFAL\zBatchiZ&) ZRULET.
B DTS TTHBNDLSIC. CHO-MKHIRRIELDIE VR TLOE - NI GELE T,
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VCD (x106 cells/mL)

18

- = = =
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o N A O O

“©-CHO-MK

“©-CHO-K1

4 6 8
Culture days

10

12 y = 0.0736x + 4.6053
Rz =1

10

In Xt
o

y = 0.0384x + 4.5913

6 Rz = 0.9994
4
0 50 100 150 200
[XviXt dt
Relative Growth Rate(p) 0.074 0.038
‘ Doubling time (hour) ‘ 9.3 ‘ 18.5 ‘
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CS CHO expression vector system

expression vector

HC
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B 2L RT =)D AT )5 — =AUz Fed-batchiB &R ERICEV T, DIN7HREIDIBEET12.6 g/LbOHUAE
FEETDEICRRINLTWET,

Cytotechnology (2025) 77:1

ARTICLE

=

Enhancing monoclonal antibody production efficiency
using CHO-MK cells and specific media in a conventional
fed-batch culture

Hisashi Saeki' - Kaori Fueki' - Naoki Maeda'

Titer -e-VCD -O-Viability

140
120
100

L]
1

)
Received: 19 June 2024/ Accepted: 3 November 2024 °\°
@ The Author(s), under exclusive licence to Springer Nature B.V. 2024 B d 80 ~—
Abstract =
Chinese hamster ovary (CHO) cell lines, derived as subclones from the original CHO cell line, are widely used - 60 Ko}
hosts for current biopharmaceutical productions. Recently. a highly proliferative host cell line. CHO-MK. was '9
established from the Chinese hamster ovary tissue. In this study. we assessed the fundamental culture charac- >

teristics and capabilities of CHO-MK cells for monoclonal antibody (mAb) production using specified chemi-
cally defined media. To achieve this, we established fed-batch cultures of model CHO-MK cells in shake flasks
and ambrl5 and 2 L bioreactors under various conditions. The mAb-producing CHO-MK cell line A produced
12.6 g/L of antibody within 7 days in the fed-batch culture using a 2 L bioreactor, with a seeding density of 1x 10°
cells/mL. This performance corresponded to a space—time yield of 1.80 g/L/day. representing a productivity level
that could be challengingly attained in fed-batch cultures using conventional CHO cells. In addition. when we sub-
jected six different mAb-producing CHO-MK cell lines to fed-batch culture in the ambrl5 bioreactor for 7 days.

. . —

N & OO O N A
"
1

mADb concentration (g/L)

Viable cell density (x 10° cells/mL)

the antibody production ranged between 5.1 and 10.8 g/L.. confirming that combining CHO-MK cells and specified O 1 2 3 4 5 6 7 8
media leads to enhanced versatility. These discoveries underscore that CHO-MK cells combined with specified 3
media might represent a next-generation production platform, which could potentially respond to an increasing Cultu re ‘lme (day)

demand for antibody drugs. reducing production costs, and shortening antibody drug development times. This
study is expected to serve as a benchmark for future production process development using CHO-MK cells.

Keywords CHO-MK - Fed-batch culture - Space—time yield - Chemically defined media - Monoclonal antibody
production

Download here: https://doi.org/10.1007/s10616-024-00669-4
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SMEIISEEENLE High-density seeding &Eigs1/2 M

m High-density seeding &£EEEE. 10M cells/mLOEVHIBEE CEEEEZRIAT 2575 C. LDIE
HARI TN S REDTAZEE T IEN TSR ESTEBEINTVRIEESETIT . UNULAHS, BIEET
SEEOHIISERZERMIDVENDDIDH. #HBEDEEESFETEHNET,

B HK4(d. CHO-MKifR D& VMEIERFEZEN T CET. DINIHREIDFIIEET. 40M cells/mLEDEEE
RIS E R E RIS EICRHRIILELR.

N-1 seed culture Production culture

< > >
50 >40M cells/mL

in 3days) .-
3 40 fin3days) ()
=
~
u 30
Q
o
E 20
Q
g 10 “.... ~10M cells/mL

0 2M cell/mL

0 1 2 3 4. 5 6 7 8 9 10 11
Culture days
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m NN AV -z2zFAWVWT. LD&HEBEIEL U High density seeding& ZE1iE%& (Seed density 10M
cells/mL) Z{ToIEAER. DI HNSHEDEZRARIT. 10 g/Lb0AzELE I D E(CRkIIUER

Production VCD and Viability
12000 - 80 - ° - 100
E 704 e - 90
10 g/L on day 5 B g s - 80
PN 8 50 - \~~;\:\ : 28 §
10000 S 40 50 2
x - -
@] 20 + Lo >
—~ Q 10
_1 8000 > L 10
S 0 0
£ 1 2 3 4 5 6
.5 Culture days
G 6000
S SPR (pg/cell/day)
cz j 10000
=’ 4000 B om0 y = 60.177x
E
2000 S 4000 # SPR (day1~5): >60 pcd
S
Q2000
)
0 2
1 2 3 4 S 6 0 100 200
Culture days IVCD (cells*day/mL)
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FUJIFILM

Value from Innovation

Manufacturing Cost Analysis
» Model input

* 2 X 2,000L single-use bioreactors installed where 1 harvested per batch

* 1 downstream train

* Use BioSolve™'s standard cost except culture media
Host CHO-K1 CHO-MK BioPharm standard CHO-MK
Product titer dglL 5glL SglL 6.5g/L
Harvest duration Day 14 Day 4 Day 16 Day 7

> Results
| Scenariod [ Scenario2 | _ Scenario3 | Scenariod |
Host CHO-K1 CHO-MK BioPharm Standard CHO-MK
Product titer 5g/L 5glL 5qlL 6.5 g/l
Harvest duration Day 14 Day 4 Day 16 Day 7
CoG savings (Relative to Scenario 1) 100% 65% 103% 64%
Capitl Decrease
Media
Process
Quality
Indirect
Insurance & Other Saving 35 %
Maintenance
Utilities . of CoG
CHO-MK, 5 g/L on day 4 -
40 45 50 55 60 65 70 X‘
Total manufacturing cost (US$/g)
*Biosolve

Software which calculates total cost of bio manufacturing process was developed by Biopharm Services, which was founded in England
to provide technical information on bie manufacturing process in 1998.

Modified from FUJIFILM Wako Pure Chemical Corporation document (2023), with permission

© 2025 Chitose Laboratory Corp. |

19




4

CRBBVWRIZEFU T, BOHESTTVEUT.
EA 82

E-mail : takayuki.horiuchi@chitose-bio.com

MRS BE AR
T213-0012 #4531 1R) @R XIRF 3-2-1 KSP R&ADHRCA432

© 2025 Chitose Laboratory Corp. | 20



	スライド 1: BioJapan 2025 CHO-MK細胞の研究開発・社会実装の最先端
	スライド 2: CHO-MK細胞の新規樹立に関する論文
	スライド 3
	スライド 4
	スライド 5: CHO-MK細胞の優れた増殖特性（1/2）
	スライド 6: CHO-MK細胞の優れた増殖特性（2/2）
	スライド 7: CHO-MK細胞を用いたCLD受託サービス
	スライド 8: CS CHO expression vector system
	スライド 9
	スライド 10: Cell Line Development プラットフォームの工程表
	スライド 11: Speedy プラットフォームの概要
	スライド 12: Speedy プラットフォームの工程表
	スライド 13: 関係企業との連携構築によるトータルサービスのご提供
	スライド 14: CHO-MK細胞のための専用培地
	スライド 15: CHO-MK細胞を用いたHigh-density Seeding培養
	スライド 16: 高い増殖特性を活かした High-density seeding 生産培養1/2
	スライド 17: 高い増殖特性を活かした High-density seeding 生産培養2/2
	スライド 18: CHO-MK細胞と従来のCHO細胞との生産性の比較
	スライド 19: バイオ製造プロセスのトータルコストの比較
	スライド 20

