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Abstract

Exogenous glutamine synthetase (GS) was used efficiently as a selectable marker to
identify successful transfectants for the production of erythropoietin (EPO) in Chines
hamster ovary (CHO-K1) cells in the absence of glutamine. Inclusion of methionine
sulphoximine (MSX), an inhibitor of glutamine synthetase, enabled further selection of
clones with relatively high levels of transfected glutamine synthetase and EPO genes
which were coupled together. In this study, a new cell line was established by using
GS system and enhancement of EPO production by zinc ion was evaluated using the
transfected CHO-K1 cell line under normal condition. It was found that EPO production

from CHO-KI1 cells was enhanced 40% when the optimal amount of zinc ion was added.

e
SEAENGL A7 Ao AU Ao ez ASE HEIT ootEel A
AL RE 28 712 F shtoln. olokg Az vude AU A ALHE 5

AXudg MEFE o2 EF7F doy wFzAol ZTEA &3, IHP YFH
Chinese hamster ovary(CHO) A ¥F7t 7} ®o] AL 1 itk CHO AMEFIAA AxF
gl »e QAE 7] 9= 2% dhfr systemS AFE3l71Y4 glutamine synthetase(GS)
system& AF&3tth GS systeme glutamine synthetase f+3ztet X WAL LHs=
SARE 7 TFEE vectors: ME o] AYE F, glutamine©] FHHA ¥ wiA ol
A ANES uLsd GS SHAS HHEEA SAld 2E oA {FHAE FA AYAEHA
st= @& A o|*¥. Erythropoietin(EPO)S ZFolA HI 2o £3S £z3E cytokine
UFoz FA YEFTE JIFE FoAM 7HF E AFS FrEA ey, 2 AF TR
E3 F7tstE FAe At

lo

B A2 A= GS systemS AME3te EPOE Al4tsles A= CHO AEXZFE A3, EPO
o] AlAko)] bl X)= zine o] o] Fo] W] AR

Az 2 3y

Al 3 o) &

FAAS €= & CHO-KI AX9 uide YsirE 10%9 fetal bovine serum(FBS)ol
¥3d IMDM YHHX]% Argstg T, wRe 5% CO7t ¥85+E 37C, humidified CO:
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incubatorell Al F3 &tk AuFE 39 A2 FYsEY 2 11109 split ratios K23}
Aot Axg DA AMNSEES HAHNI @ HAEZFE glutamineo] EFEHzA e
IMDM b Z]el]l 10% dialysed FBS®} 50x GSEM supplement, 100 uM2] MSXE 713l
gt A LGS 49 HF o2 #3345 2H, split rationt 1:110& A3t Cell
counting® trypan blue dye exclusion methodE ©o|&3% viability =A==
hematocytometerS ©]-&3} i ct.

Plasmid DNA2| A=

54 dd fFHAAS E§3she pEE 141 HHe FF S 9#lA  pEE 141 WEZF A
" E colig 200 pg/mLe] ampicilline] 3 LB wix|d FF F, 37C, 250 mpme] =
Ao A 1241 2t 2B ST wjgo]l B E colie 94 &t FAsD, A4
© plasmid ®WE DNAE g3t ¥ ¥ plasmid ¥ E DNA2 X+ 260 nmolA &
F=E F4s4

Transfection

P A AL Lipofectamine Plus reagentE Al-£3}a] 6-well platedl A T+ st JAA5
2 A% MEE 3F A9 1 x10° cells/welle] 52 Ao wiFste] Fulatdn, A4
o Al84¥ DNAS %42 1 wg® 3 pgoldded, dANELE 243 5 353 334
g g AETS A3 fske] 100 pMIF 200 uMe MSXE #H7bstdo o 24 Add
6F 7o AETE 23, olF APl AFEE AT

EPO AlAtaro] &3

EPO% AJ4t2FS sandwich enzyme-linked immunosorbent assay(ELISA) ¥ S o] &35t
334

Zinc ion®] Z# A

Age] ALEF ZnCl, &AL FFE 33 FFF 5o 50 mMY F=2 AZT F, 022
(m membrane filterg ©|&3ste] g FH Ao ALEsAT. EPOS AAtel oA zinc
ol2e P HI| AT HYPYL 1x10° cells/welld] FEZ 6-well plated] HEE HF 3o
Fstdon, Age] AL&E zinc o] 29 ®F=+ Zkzt 50, 100, 150 uMe] At

a3 4 2@
MEFe] FAHRHNA 3 ugo] DNAS #H7HeH Aol A w 100 uM F = MSXel| o A
Ay AEFES BRY 5 A H(Figure 1).

Figre 1. Generated calay an 100 1H M aondition
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AZFe MEe s 200 uMe] MSXE M@ 4ol AH=E ALTe 82 ¢ 7
s, ol= mxEol MSXol ols] MEel AFgo) AHAUY ez FdAT

100 UM 559 MSX oM Mdd 6 T/ MET F A X Ao wE 3

T7e Musdn AE =49 AL Figure 2] A AW 2o =g ddd 3F 79
AELF9 EPO A ZS 274sgon o)& Figure 391 232 “ehlith
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Figure 2. Time course of growth on each clone Figure 3. EPO production of each clone

82 A%d CHO-KI AE wde T Aiss EPOS & F7H717] HAste
zinc(Zn) ©] &€ Zt7h 50, 100, 150 uM9} FE2 H7HE 23 AZe) 4% A AW A
ore wido] EPOY AALE E ol Hla] 40% o] ZF7hstAcH(Figure 4). °= zinc ion
o] RNA polymerase?| cofactor® Z&3ted, mRNASl 4374 ZFo] Z7}st:, olo] uwet &
Qo] WAL =718 Aoz ALRYY. TE o7 o] L5 FolM Mn o]22 AT B4 Zn
olem H<d ade yehgEd, ol2d FAFE Mn o€ A AE | BE ELSH
cofactor®2 Z8317] &Y Aoz #ddHFigure 5).
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Figure 4. Effect of Zn ion on EPO production Figure S. Effect of Mn ion on EPO production
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GS system& o] &3l A3 EPOE AAste A2 CHO-KI AEXFZ fysigen,
o] N¥XFE o] &3t9 Zn o] &3 Mn ©|20] EPO9 A4te] wxj= gake] A A3
At A MFo] UojA DNA 3 ugd AHE3stm, AEF HES 98 MSXY ¥EE 100
UME ALE-3 7 $olwt AEFo] HAHAUT 200 M MSXE M2 ALoME AET
o] AFHA FA2, ol L= MSXell ol HNE Aol A7 WEolg ¥
HEd CHO-K1 AX wikel Zn o] &S #H7tgh An AXe AL IA A= e
Rtd o, EPOS AIAHE o= Fo H)3) 40% ol F71ES ¢ F UADG o138 F AFE Mn
o] 2% AHEjg AFdME FAF F AT
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