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Abstract

Effect of hyperosmotic pressure on growth of recombinant Chinese hamster
ovary cells and Erythropoietin (EPO) production was investigated. Cells were
cultivated in batch modes at various osmolalities. When the osmolality increased
from 314 to 463mOsm/Kg, specific EPO productivity (gp) was increased up to
1.6-fold but cell growth was inhibited.

EPO has a complex oligosaccharide structure that plays an important role in
biological activity in vivo. To investigate the influence of hypoerosmotic
pressure on the glycosylation, structural analysis of oligosaccharide was carried
out. Recombinant human EPO was produced by CHO cells grown under various
osmotic pressure and purified from culture supernatants by heparin-sepharose
affinity column and immunoaffinity column. N-linked oligosaccharides were
released enzymatically and isolated by paper chromatography. The isolated
oligosaccharides were labeled with a fluorescent dye, 2-aminobenzamide and
analyzed with MonoQ anion exchange chromatography and GlycosepN amide
chromatography for the assignment of GU (glucose unit) value. Glycan analysis
by HPLC showed that neutral (asialo) oligosaccharide was increased slightly
with an increase in osmolality. In portion of sialylated glycan, total relative
amount of mono- and di-sialyated glycan was increased but that of tri- and

tetra-sialylated glycan decreased as osmolality was increased.
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A7t dZA=o Aok EPOC] D= 84 4 @(solubility), MZEWelA e 7HF(cellular
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EGE SEAE wgolA TG T drolh wgFel wi# d5ebe] wst
Al slW MEe] 7], B, ALY FF, AZ 4 Fol dEge vAedH, &
8] X JAL&xel A4z HaE ZEcf v AFEYE F7HA71W v &
MEF Abol2] zto]7} do|E W& FF2 hybridoma Al Eo|A dxle vl ik £

E(specific productivity, qan)?t Z7FEIdch? 22}, Chinese hamster ovary
(CHO) AlZ7} 2|88 iz e] A Mol 713 el "a}fﬂ EF FEAE
doll= EF3 1 2o i g B AFRe dFE hybridoma Al E
of AFEAA Kot B AFelA e AT L]l CHO MIEBI 473 EPO A 4kol
o)X GES FolRy oju AAEE EPOS I FRe ¥IE BA4stnx &
c}.

Az 23y

BE /H]EHH 42 =7} 37C, humidified 5% CO:; =2 F* =+ incubatorol A
235k vlA = 1% antibiotic-antimycotic solution®] #7}¥l Minimal essential
medium alphaZ® °]&3tgcl 8 S dialyzed fetal bovine serum (dFBS)Z A}-&3}
Aed, Ad sjEAdE wiAel 10% H7MsAo nAESG wAE 99 dF¥
MEMa®l| NaClZ #H7}ste] 2tE2dch NaClE #H7bskAl &+ wiAlE 314mOsnm/Kg
ol:, AT vjA & 385, 425, 463mOsm/Kg2 4|3t}

ATl Mz AR EPO Aol uwxe IS ZotrR7] AT wigFe 6
well platecl A Al = At 3L F 10% dFBS7H H7tE MEMaol Al %kslc)zt
4% dFBS7F H7F=El1 AFF<ko] 314, 385, 425, 463mOsm/Kggl X2 z}z} wpitof
FAoh. nAPEd s SAIFE 1224 2totc} sampling 8ol Al E£48 £33 ELISA
WHG o]&3ed EPO F=& ZAsAT FHEAL 371 93te] EPO o A A
%S T-18 flaskollAl Al At wt37bx|2 3952 10% dFBS7F #7hd
MEMacell A v fstctzt 4% dFBS7F #H7h=lz 45<9ke] 314, 385, 463mOsm/Kg?l
Bl A2 vliro] 24A17F Ft wjdEtATh

FdaEA e 98] 4Aak®l AFFY EPOE Heparin-Sepharose column® monoclonal
anti-hEPO7} %% Immunoaffinity columng o] &3lo] vjx] AZdozBE 2
a] - AASETE AAE EPOZFE N-glycosidase F& g 8to] N-linked %2)gt
2213 o8 2-Aminobenzamide(2-AB)Z 3 EAsgd. B EAE sample
o] @7+ HPLCol dZ% MonoQ¢ GlycosepN columnZ o] &3to] 243549
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AEdo]l F7HESFE A x AL JAEHNLH, XY EPO? TE& HWrFHo
2 Itz & zel7t ¢l (Fig. 1) #45¢ 374 s

Al Feke AEe] WEE(viability)e]l FAEHASH, gk o THoAA ] g
£ 7z AAsick. d4FEYde]l FMEFE g FAFHL
463mOSm/Kg7HA 5 %ol 45898 W g 1.6¥72 F7Hsks el

FHT=E 24371 f18 EPOE AAstelol Fe=d, SDS-PAGE ZIe AMEFH
EPO7} ¢ =2 R HUSTE BAE. (Fig. 2)

A" % sampleg pH 40 274 MonoQ columnel S Zch @2 &o]Lq
uzt 2 EAes ol sialic acide] FFeo| 710 Helot neutral glycoform<]
4%  control(314mOsm/Kg)el  H]&} 385mOsm/Kg< 79 ®Hsi7h gldxz
463mOsm/Kgoll = 718ttt Sialylated formoll A= zhzhe] Aboiz Q ko] w3}
e JAJAT AHo 2 HFL B F gt 2, EPOY B F in vivo 84
o] 7} & tetrasialylated form2 4F5<to] F7Hgel wet EAFE FALE B
(Fig. 3) o] & AzaZE<Q sialyated oligosaccharide?] o] o= Axo 4%
Z7tlE ¥R &Gt o olAte ARG FTlde #Aadde HE Uy
tetrasialylated oligodaccharide &#<] W3} A= & A5 ®Wste] @A o=
Axe A4EUFIAE HEdte AL on|@do. Glycosep-Neoll 93 T FZE4
AN M e AT FHFEL zlE B F UAJAT, AAHS2 core structure
o] pattern ®¥3l= B 5 AT olRAE FEs] S BA FFHOZ sjalic
acid7t S&3] B4 %2 dHlA Ax 92 EelEtgs 2AE on o

EPOY w72 EAs7] Hel GU(glucose unit)gts ZAAS7 Hstd
Glucose-homopolymer standardZ Glycosep-N column®] FU 3t MonoQol A &
o]zl zZ+ peakel] 3d1%3E sample2 GlycosepN columne 2 #£43% F peak?l
Retention time& ©]&3lo] GUZES #AF3ltk. EPO2l N-linked oligosaccharide %
H7zEe ALE GUZH Guile AT7Hol Rafd Ag® 7180 $2 APy
MY A8 FE 7IFLE 39 S, FHATFEE HYded ALSF HEd
& fE A¥HAAN FHATEE 24T g ALY HHOZ Guile AFHS FHd
Mg $8% Holok: A(l-4)%& trimannosyl coredl 9Z¥ <¢tHeElY F; S(1-4)&
sialic acid; L(1-7) N-acetyllactosamine?] ®'E314; FE core fucose. £ 3]
A2S1L3F, A3S2L3F, A4S2L4F, A4S2L5F, A4S4L5F, A4S4L6F7F 2tz el okoj A
e ZATFxE 2o vls) 38 o] zto]lE BT}
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Fig. 1 Cell growth (A) and EPO production (B) under various osmolalities. The arrow
indicate the time of osmotic shock.
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Fig. 2 SDS-PAGE of the fractions from L [ i
each steps in purification of Recombinant EPO. o 3 ) 5 3
lane1. size marker: lane2. cell supernatant: Retention Time (min)
lane3, heparin sepharose pool: lane4.
Immunoaffinity pool (314mOsm/Kg): lane5. Fig. 3 MonoQ chromatogram of oligosaccharide
Immunoaffinity pool (385mOsm/Kg): lane6. from sample under various osmotic pressure. The
Immunoaffinity pool (463mOsm/KKg) ranges indicate the distribution of sialylated

oligosaccharides.
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