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Abstract — 8 X 10%(viable cells/m{) of maximum cell density and 9000(1U/m{) of y-IFN production
were obtained at 55(mi/hr) of a perfusion rate by cultivating HSF cells using a moving membrane
aeration bioreactor. This system proves to be an efficient culture process by maintaning 90%
of viable cells during the whole cultivation periods. The metabolic molar quotient of glucose to
Jactate was 0.81 for overall ranges of glucose consumed while the evolution of ammonia was not
linearly related to the consumption of glutamine. Low molar conversion ratio was observed in
low consumptions of glutamine and high molar conversion ratio in high comsumptions. It also
shows that the glutamolysis plays important role in the steady state conditions by evolving larger
quantities of ammonia than lactate. At the above of 50 rpm, which is the optimum agitation speed
for this bioreactor, the cell growth was severely affected while the IFN production was less decrea-
sed, maintaing 1.5X10 *(IU/cell/day) specific IFN production rate. The cumulatvie y-IFN produc-
tion was 7.2X 10°(IU) for 70 days of the cultivation, which yields 1X107(IU/day) of IFN production
rate. Therefore, a commercial production of y-IFN by this culture process can be achievable by
maintaining the above IFN productivity in a scaled-up culture system.

EFFE AT AdGn vitro) HF ]S F3l o] Fote] AH T ulu} A Al FE vk Fi Hole]
o) B A Aite] oJFAY Brlsd fre AR o2 dAlEe] g Aolr o7 & 2R 22
oerEg AAbstaR s AlmE Alehd HEE M 71%e]l 4R AE ofokEe) AAH Yo A @

o

Aolch @dx =H wpixel tizk Y4k rlee) A
33 x1*e] gle] tissue type Plasminogen Activator
(tPA)y= olu] AFE37} ol Foizlem &% 3xd ulo
~4712] Interferon(IFN), Colony Stimulating Fac-
tor(CSF), Interleukin's(IL’'s) 53 7H-e AE 2JofE
ol TEME wicke AE3E H Aok, 10). 1@
7 8 A(monoclonal antibody, MAb)2] 79+ A}
33t TEE AAle] ThEshe T2 A 9 A A
ko e} 802 qlsl B Fofdl o Agslxn

AAAZ ofe] Fopoll A thekstA 2asE 23 gl
th(1-3). o|& 8] wikx2] scale-up, &&3 4l vl
oFETA Nt 53 22 WA Fof P A 2T
7+ 7 3Kstandardization), M 2% A3 sfutz 1
o] 44 24 53 e AE YETH FHT Ho

SollA A3 whae] ooz AL glth4-6). ?813-4
A vz AEZY A3 P4 74 R HEH
wjoF system®] el FFEIL e FAlelTHT, 8).

Key words: Moving aeration membrane bioreactor,
y-interferon, serum free medium, recombinant hu-
man cells

*Corresponding author

389

ol AbgelA|RK1l), o] #)e) A Zulofol ofs) Aarsl
AE bEEE obe ATl s A A4
AFol s Slopy SA o] S5l E ETetR 714



390

AAHo] ekl AMFZ w7} G A7) wrl

webd #Hz g Al - AR 2HTE AE 9
ok#2] shvjal IFN 7 a9} f dHeiel= 7|54 o2
t}E2m 3 wlolg] A A7} =3 lymphotoxin EA)
hollA oF ME HSS FAoAdon 2] ok
2ol 2183 = o)y v-IFN12)8] AHAA ik QAR
gt vl AL slidde] st} o] e EAL
Az TF AE o] AL AGEYHeE HAR3FH<
A4 FEE ¢l Ae 7HA £ 7] 8Ralal silicone tube
=2 o|8%F membrane aeration BI¥e] &3] o]&
HTH13, 14). & drAlel A= o] & HH S aera-
tion membraneo] A A o2 A ALLE FF

T e WiSRE AU H15). o wjdRE o
.aag y-IFNE A4 o gl AlEF2] Al uloks

T3l ol ket *ﬂlﬁ bo] A Pl 71E9 W
ey v s As el 23k AAA

ik TPe e A wu.z} gt

HE 3

Abet B A E(splenocytes)oll 4] 912 v-IFN ¢cDNAS
SV 40 virusE o]43l co-transformation v} o2
normal human skin fibroblasts(En Son, Albany Me-
dical Center, USA)el| - 2F A 28] M| E 9] HSF
(E.S. sub. 99 DMEM-el| 5% FBS(GIBCO, USA)<}
1.0nM Tetradecanoyl phorbol 13-acetate(TPA)E-
F3%& wiRlE CO, incubator <¢ltellA 75cm? T-
flaskE o]-8-3] 1X10%viable cells/ml)C'ﬂ A=R =
7hR] wfeFgich o] Zre] wiodE A FEE Fig 13 Fo
silicone tube frame ZLA|7} 22 o= HH %Z(working
volume 1.50)(15)el] AEF ) iAWY EFAl4 = air
saturation®] 30%7} 435 X% 0.22 um membrane
filter(Fig. 12} 13¥)E =3} - A1FH e 37C water
bathel| 4 wijofadic). olu] 3.0(g/)2) Cytodex IIE
A7 oA 717 3F el F AL wg
Ale= DMEM/F12 7|2 wixo] 10(ug/m!) Insulin,
Transferrin, Selinite mixture, 5(ug/mf) fibronectin,
1.0nM TPAZ} 27} F8A wixE FdAHh
sjekE ARl 2123 207 80 um pore size sc-
reen®| ¥2¥ decantorE %3] wv}=)(conditioned
medium)<t 4C YAz AAA=E7 A F: sjekxz
Yeol| H5-3= of<uloKperfusion cultivation) H}A]el
o3l wjj ks ’f’ﬂ"’é A AlEFe 2R glucose
FTrol uwet uhxe] 5485 W) Yoo
AlEpel A AEzaes il oA ske] sampled
Hal nuclei count % trypan blue dye exclusion

Kor. J. Appl. Microbiol. Biotechnol.

15 4
\@ 1/ 13
\
Aol 2l =
1y —J- s
T
12 '

)

G? ¥

=T

b : . —

.a“-“ S
Y
N
M
+.::a-

N 2 '\'i
A - -
r -
. ol "
_ B A
d l
A
- g%
o s
- %
r,‘ f‘
i _ 47 |
v B . L H Vs
27 -
- - - - %%
A _ A
— o :,.._—.::‘j;_.
. e L v | _
g - T 5" -
ANV ARV SU AL A9 SV PN A A SN SN A A A A A A i

Fig. 1. Diagram of a moving membrane aeration bio-
reactor,

1. reactor vessel, 2. agitation shaft, 3. center of the
shaft, 4. holes for supplying air, 5. connectors to sili-
cone tubing, 6. exhaust gas-out connectors, 7. holes
for exhaust gas, 8. frame to hold tubings, 9. silocone
tubings, 10. housing for the shaft, 11. empty space,
12. empty space, 13. 0.2 uym air filter, 14. 0.2 pym air
filter, 15. compact bearing set
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Fig. 2. The cell growth and y-IFN production in perfu-

sion cultivations of recombinant human skin fibroblast
according to cultivation time.
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Fig. 3. The relationship between glucose consumption

and lactate production for the growth of HSF cells.
Solid line is the results of linear regression analysis.
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Fig. 4. The correlation between glutamine consumption
and ammoina evolution for the growth of HSF cells.
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Fig. 6. The cell growth, y-IFN production rate and
shear stress as a function of agitation speed in growing
HSF cells by a moving membrane aeration bioreactor.
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Fig. 7. Cumulative y-IFN production from the growth
of HSF cells under perfusion cultivations.
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