Kor. J. Appl. Microbiol. Biotechnol.
Vol. 25, No. 1, 102-105 (1997)

CIZh MZBOIMES MIXE H

35
=]
[:H% Al

2 NE

Ao

- SR
‘stalchstm

=X|
=

QIX] AYAL

ol E*
o|mjchs ofsts

The Secretion of Brain-derived Neurotrophic Factor (BDNF) from the Cultures of Human Neu-
roblastoma Cells. Jong-Soo Hong, Kwang-Hoe Woo', Kyung-You Park' and Hyeon-Yong Lee*.
Division of Food and Biotechnology, Kangwon National University, Chunchon, 200-701, Koreaq,
'Deparment of Medicine, Hallym University, Chunchon, 200-801, Koreq —In cultivating human
neuroblastoma cells maximum number of neurites per cell and length of the neurite were estimated as 5.5
and 2.2 (nm), respectively. It was found that there was correlation between growth and differentiation of
nerve cells. Maximum specific BDNF production rate was also calculated as 2.5x 10° (ng/cell/day) at 7%
107 (viable cells/mL) of maximum cell density, corresponding to 100 (ng/mL) of BDNF. The secretion of
BDNF was occurred most in the later peroids of the cultivation, yielding 75 (ng/mL) of BDNF. The pro-
duction rate of BDNF was elongated in adding 1 (ug/mL) of BDNF as well as 40% increase of the
length of the neurites. It proves that BDNF can be used as one of biopharmaceuticals to treat age-related
diseases such as Alzheimer's disease and Prakinson's disease. It can also provide the information of scal-
ing-up mammalian cell cuture system to economically produce BDNF.
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Fig. 1. The growth of the cells and the increase of the numb-

er of neurites per cell in cultivating human neuroblastoma

cells.
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Fig. 2. The production of BDNF inside and outside of the
neuroblastoma cells according to cultivation time.
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Fig. 3. The comparison of the increase of the number of neu-
rites per cell and the enlongation of the neurites.
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Fig. 4. The correlation between the cell growth and specific

BDNEF production rate as well as the length of the neurites.
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Fig. 5. The effect of BDNF on the growth of neurites and
specfic production of BDNF in cultivating human neu-

roblastoma cells,
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Fig. 6 Pictures of growing the cells the neurites with (a) and
without (b) adding 1 (ug/ml) of BDNF for five day cul-
tivating neuroblastoma cells, Arraws are the neurites.



A & AS-Hrt oF 40% oA =2 AR Hol|E HofF
BDNE7} A A M 2] £3}e} oloupE A F719 AA
off A A Al 38F8 x|+ Zle]| 9

o] A7V Al E ] BDNFE AARE S31A1AH A7 A e
Aol 33 v|x FFAHO B A 7FAMEL] AHol o
gko- F= 7o g #Halgv} wdl Fig. 6 A7| A3E
AFA] zz HolF= 7o g 9]Fo|A BDNFE 7
A9} 28] & AEF vl gt AHelcl, 17 a4

¥5o] BDNFE A713l vlef 54 A 74+ F* befl ®] 3}
A7 =7)2]) AA}e] A 5A wE g 2} 4= glom,
Al Az} AlE Helx w5

LA TS
olth. o) 2 AAAEY A8E wvg Sl AE 9
0.2 BONFe) /H50] J2aon o] bt
B AT AxFel ] elfold A hek v
24 NLE 918 7125 ATehw lek

O-

2 %

<
o 5502 F43] S7He o]uﬂ
JolXE 22 nmE ke &4
Al E vloFA] vl ZolellE AlE ‘—H"ﬂfﬁ BDNF
fP AAFE T ook 4 ARE] AE YE B[ 7X
10°(viable cells/mL) ¢} 2} MEel| 2 82 o A
# BDNF AAk2kE 100(ng/mL)glglend oluf A F 2
BDNF <}& 75(ng/mL)%ich. 3} oluf #/ v BDNF ]
A = 25X 107 (ng/cell/day) & A4k ot &3] 4l
A =7 7t 27 el wel &y AR 718 A S
5 %"q } ‘6’“/7]‘3}“{:‘ "g‘ﬁ]i‘:f 'q'i}&}'ﬁ] E‘l—d%).,aq'. EE-{&
1(pg/m)®] BDNFZ #7141 & ?}%}E] o 7452t ul
oF wt7]of| B] A o] &M o2 Zridlon, A &
719 AAAFE oF 40% o)Ak wEA Frtele ASE dF
ot o] ZA] BDNF7}F Al7d M| 28] AR 2 F35lel] AJA
Aol o3-S v Zlo| FElgew A} 27 A
100(ng/mL)¢ ¥& A4S Zk7 ol AlxF2 A
gto 24 BDNFE A& gJfEor 5831793 A<
i ekulleF -3 8 7125 AlFshA ek

10.

11.

12.

13.

14.

. Vantini, G. and D. Skaper.

Z MEME Ms ZFHOIALf MM 105

#ZHAte| &

. Schorderet, M. 1995. Alzheimer's disease: fundamental

and therapeutic aspects. Experientia. 51: 99-105.

. Roush, W. 1996. New neurons use "Lookouts" to na-

vigate nervous system. Science. 271: 1807-1808.

. Konstantinidou, A., I. S. Santiago, N. Flaris and W. D.

Sinder. 1995. Development of the primary afferent pro-
jection in human spinal cord. J. Comp. Neuro. 35: 1-12.

. deSouza, S., J. Lochner, C. M, Machida, L. M. Matrisian

and G. Cimen. 1995. A novel nerve growth factor-respon-
sive element in the stormelysin-1 gene that is necessary

and sufficient for gene expression in PC12 cells. J. Bio.
Chem. 270: 9106-9114.

. Prakash, N., S. Cory and R. D. Frostig. 1996. Rapid and

opposite effects of BDNF and NGF on the functional or-
ganization of the adult cortex in vivo. Nature. 381: 20-24.
1992, Neurotrophic factors:
from physiology to pharmacology. Pharm. Res. 26: 1-15.

. Fujimor, S., S. Fukunozono, N. Kotomura, N. Kuno and

N. Shimizu. 1992. The expression of NGF in E. coli
Biosci. Biotech. Biochem. 56: 1985-1900),

. Heymach, J. V. and E. M. Shooter. 1995. The biosyn-

thesis of neurotrophin heterodimers by transfecied cells. J
Biol. Chem. 270: 12297-12304.

. Meyer, S. L., D. M. Lang, M. Forbes, E. Hirsh and R. W.

Scott. 1994. Production and charactenzatioin of recombin-
ant mouse BDNF in insect cells. J. Neurobiol. 62: 825-833.
Freshney, R. L.(ed.). 1983. Cultivation of animal cells.
Alan R. Liss Inc., pp. 199-2135.
Staub, F., B. Mackert, O. Kempski, J. Peter and A.
Baethmann. 1993. Swelling and death of neuronal cells
by lactic acid. J. Neuro. Sci. 119: 79-84.
Heumann, R. 1994. The function of tyrosin kinase B in
signalling neurons. Curr. Opinion Neurobiol. 4: 668-674.
Levi-Montalcini, R, 1987. The nerve growth factor:thirty-
five vears later. Science. 237: 154-1164.
Nakagawara, A., C. Azar, N. J. Scavarda and G. M. Bro-
deur. 1994, Expression and function of TRK-B and BDNF
in human neuroblastomas. Mol. Celf Biol. 14: 759-767.
(Received 11 November 1996)



