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Animal cell culture industry has a large market and an exponential growth rate among biological industry field. Chines
hamster ovary (CHO) cells are the most widely used cell lines for recombinant protein production. They can avoid infection
from polio, herpes, hepatitis B, HIV, measles, adenovirus and etc. Moreover it is easy to transfection recombinant genes and
possible to suspension culture. Serum free media is one of the most important factor of protein production. Because serum
has problems. Serum is not defined the contents until now, it has a number of proteins, lipids, carbohydrates and unknown
molecules that cause of risk involve in infection and high cost of product purification. CHO cell line cultured using serum
free media were the basis of a very successful method to produce (glyco-)protein in mammalian cells, which are then used
as pharmaceutical products. Also, the low protein content of the developed medium facilitates downstream processing' and
product purification. But non-adapted CHO cells have a limit of proliferation cultured using serum free media and it takes
very long time to adapt non-adapted cells to serum free media. There are a number of causes of a limit of proliferation
using serum free media. Absence of growth factors and growth stimulating molecules is a major factor of the reasons. It
makes growth signals and moves cell cycle. And increase of cellular stress is another reason. It induces increase of
intraceullar ROS concentration. The purpose of this study is about improvement of proliferation capacity of non-adapted CHO
cells cultured using serum free media without adaptation process.
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% olf= 3 A, Polio, Herpes, Hepatitis B, HIV, Measles, o] tFE EF CHO X9 de w7l 7oz
Adenovirus 52| Q1 7o) SjZE whol2)27} CHO A Eo|A 3t ATH(1-3).
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o prionojt} wpol# 2~ el ¢rw vt EF FFA
AE 3 Vleedd wEd F4o #@A48 Aol sbA
& 3, AR A7l w88 74

gorz dde) dyolu, HEFT AFY Ao Slof
A lot number7t T3, & FAol AtE FHE AL
o 3vt. webA FEAZY wige] W A 2 FEA
Fo} wjckel o3 WEFI AF Akl glojA, A3
dod AN AxE gy SdsiE BHol xF
HA e sgHor Hojd wWAE Adsjor &
B I F8AdL dAFH AXFH ATG, 6). o
T84 wiAe @Ao] e YETH 2FAHS AAY
€ ¥t oblzh dd#gA Y tE uEAEAE 3
TEE AL W 28, A A Hse g

AZb N, e 9l = owe 8 wAsE A
Zol ATO-1D). 2t ol Yy =¥ BT
FEA Ae B BAFE A Yk wA dH E
Ast= HEES 449 dAsA Raa Aok @S F
Eal7] se) A FEY wjAdE Axy FFE £Hs

insulin, S-triiodo  thyronin, hydrocortisone, estrogen,
androgen, progesterone, prolactin 59 A% T2 r I Z2A&
Z 718} heparin-binding growth factor, platelet-derived
growth factor, insulin-like growth factor, interleukin %2} A
2148 A7 ST, olelds AR, 7o 59 ¥
71&d % iron REAIQ] transferrin, 343} &7 <l selenium,
lipid A< cholin,
phosphorylethanolamine %5o] 2 7}H t}(13-15).
agdE E7Ea B A FEAE v glo ¥
AREEEL Qe AL o4 A 4HE gAY
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3} ROS (radical oxygen species) B =S ZHslQa, AEN
Al (apoptosis)®] FE FACS (fluorescence activated cell
sorter)S o] &3] Loty vlxEto =z IGF  (insulin-like
growth facton)E H7bael] F8A wjAd A F71ZF wjFAl Al
w9 2420l VAT YL 2ASHG827)

Mz Wy

MzF 9 MEoY

B Ao AMES AXFe Sy E DG4 AZFo A
Z3A)7) A E3 S/CHO hu-17 A3 4], DHFR (dihydrofolate
reductase) selection system-& ©]-8-3}e] BE 7t ulojg 29
surface antigenoll Holdoz AFsh= IAE Aibstc Al
F oty WM EE CMV promoterE 7} ol glow, &
A 9] heavy chain} light chaing Z4Zz} ¥ o] wradE R
Aol gl Zh M E e DHFR 347} 2+ |
9] signal sequence} @Al X o] ). lipofection
2 AHBae MEF =T A0, HEH GHS FAA
ARE A " MTX §% 7 e s a4 58 4
AstE A sdd A ESFIRE gk A ESo]TH28). o Al
29 wpelYa F3

IF= BY 7 = 98 dgubole o
' FYd S proteind] Wt vheL FAE TRE S
-

CDR grafting o2 A7t3ld FAE wdsle AxF
2, Ffol A ol ALgaalnh

Az o) wjcke 5% dialyzed fetal bovine serum (dFBS,
Gibco BRL), 0.22% sodium bicarbonate, 320 nM methotrexate
(MTX, Sigma)Z % 7}3F MEM-a (Gibco BRL) B|A| & 7]E
A2 3te] 37C, 5% CO2 & M7 AA AL A=
9] FE7} 5 x 107 cellsyml S 55 ste] At sjdaim A
ol g3tk Ag AP Al £ A& Ut
A717) 918 200 @A AT W S AHE
Ak

Y M=

T84 wxv Sigmad] CHO Alx8 F8H #AQ
C5467&  AR&SAT
PeroxiDetect Kit, catechin, 2,6-Di-tert-butyl-p-cresol (BHT)&
Sigmaol| ] ;A A8 31, L-a-Lysophosphatidylcholine

CHO protein free  medium,
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(LPC)= FAhalo] @¥l, insulin-like growth factor 1(IGF-I)-&
JRH bioscience 2] LongR3IGF-I% AR5 TE Apoptosis
detection kit= BD Pharmingen®] Annexin V-FITC apoptosis
detection kit 1% TJa)A AL},

ROS £3

HiXILH ROS &

SigmaAl9] PeroxiDetect KitES o] &34 #] A} ROSE =
A3+ peroxides7} Fe2+ ©]-2& Fe3+ o]202 wWH3lA
7] Fe3+ ©o]29] xylenol orange$} AEshA wWao] w1,
HAE gAE 560 nmo A ¢lE WHORE FASATH29).

Fe2+ + R-OOH — Fe3+ + RO-+ OH -
Fe3+ + XO — Fe3+-XO (Colored adduct)

MZZLf ROS £X

AZY ROSE ZH517] ¢8] FACSS AL&3l4o). Hjok
4 AxEs —r7'l?f}5’- PBSE FAgth tx] dA 23
PBSE resuspensionA] 71}, DCF-DAE 20 M %22 37}
g T 105-3F 37Tl A wigett oAl fARe A ME

)3l 3 PBSE resuspensiond}il FACSE o] &3 353
© Yoz Az ROSY ¥ ZHIAUTHA30).

tilo m{m

<2}
=1

HEDA &5

¥ ATE FASL PBSEZ FAgh fAEEFHA
A5 NS AASL PBS 100 ul2 AHHEA 7] T}E Annexin
V-FITC9} propidium iodideE Z}tz} 5 ul® H7lsla AFL&d)
A 1587 A3 3 FACSS o] 43 3L o= whio

2 AZXIAE 3P}

24 3 n#

SFEE X0 H[HE CHO M| F4 33

—“rféfé WA A B A CHO AEEZ 103 o4} A uhu)
& & 5 slojor 58 9uF gAY w2 o) % v}
=g JEM A AHE7NE AXA G ALY A
F24 wiAeA Adiuidel A7 Ak B dtdMe
CHO M Z8& T3 A2 Sigma C5467 Hj RS o] &3}
HlZ§ CHO AM¥9 A wjdolxe] Ea4a s)dwget
& FaAsH
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Figure 1. Cell density of non-adapted CHO cells subcultured using

serum free media, C5467.
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Figure 2. Effect of FBS concentration on the growth curves of
non-adapted CHO cells cultured using MEM-a (A) and serum free
media, C5467 (B).
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Figure 3. Effect of FBS concentration on the cell density of
non-adapted CHO cells subcultured using serum free media, C5467.
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Figure 4. Anti-oxidative capacity of different media (A) and effect of
FBS concentration on serum free media, C5467 (B).
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E7} 9EoJUlE ROSYF MEM-adA] © EFH}AoZ A A
g & dde A& gulsta FEH wiA Q) C54679] ROS
scavengerE % 7}8}e] ROS AASES ZI3ANA & Harl
AE FoF ABZETHR0).
A JMW Vel AAY o] A F4d
7] W&o, o} wiAdl e
S dotrE 7] 3 EHE HUbskA &
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Fold of ROS concentration

MEM-a + 5% FBS

Figure 5. Intracellular ROS concentration of non-adpated CHO cells
cultured using MEM-a with 5% FBS and serum free media, C5467.
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Figure 6. Effect of FBS concentration on the intracellular ROS
concentration of non-adapted CHO cells cultured using MEM-a (A)
and serum free media, C5467 (B).
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Figure 7. Effect of culture time on the intracellular ROS
concentration of non-adapted CHO cells cultured using serum free
media, C5467.
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Figure 8. Apoptosis detection assay for control (C) cultured using
MEM-a with 5% FBS, adapted (A) and non-adapted (NA) CHO cells
cultured using serum free media, C5467.
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Figure 9. Growth curve of non-adapted CHO cells transferred from
serum free media to MEM-a with 5% FBS (A) and to serum free
media with 25 ng IGF-I (B).
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