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G thia Zo] Gs2 a A%k Al as: adenylyl cyclase
(AC)?) BH& Z7HA717, Gi A9 ait= ACS] BAE
HarZozs AEde] cAMPY Hwg zgshA et
(Brinbaumer %-, 1991; Neer, 1995). a A5t A 5% By
234+ phospholipase CE 43} A]7]x Ras, mitogen-acti-
vated protein kinase (MAPK)2] #AJ& %743t (Clapham,
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WA o} (Igarashi 5, 1993). 2) Gogt Gig &4 3HA)7]& 417
AGEA AzEds =aqle e +54E A
gtt} (Haydon %, 1984; Lankford %, 1988; Rodriguess}t
Dowling, 1990). 3) Go®] GTPase 84& Z7[A]7]:= Aom
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(Ghil 5, 1998; Ghil -, 2000).
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Fig. 1. Comparison of ao" and a0%?®". Substitution of A to T intro-
duced a novel Drall restriction enzyme site, resulting in con-
version of glutamine to leucine in the mutant (A). Confirmation
of a Drall restriction enzyme site in the mutant by agarose gel
elecrophoresis (B). Lane 1, a0"; lane 2, a0%?%t
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Fig. 2. Construction of ao expressing cells. F11 cells were transfected
with ao™ and a0%?®" and selected in the presence of G418.
High expression of ao"' and a0?%t were confirmed by
Western analysis.
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o} (Fig. 1B).
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Fig. 3. Neurite outgrowth in a0™ and a0%%® expressing cell lines. F11 cells (A) and ao™ (B) and 00%%* (C) expressing cell lines were incubated
with 0.5mM db-cAMP in the presence of 0.5% serum for 4 days, Bar =50 um.
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Fig. 4. The effect of ao on neurite outgrowth in F11 stable cell lines.
The cells were differentiated with 0.5 mM db-cAMP for 4 days
and neurite length was measured. The stable expression of ao™
and ao®?%t significantly reduced neurite length. Data are
presented average+ S.E. (*p< 0.01).

Robishaw, 1984), 417l 22| 3} Fe3 9L 3}
Aoz HuF3 gvh £ ATelA ]
o vehts Feishel Mg sl AAE7e A
o $leiA, aoe] PAH <l Il oA ehtes Ao
T a‘+ a0g A om WAZ HEA Falso
1sl= AzE A2 g G
Aoz W7 e, dAH B
Eo]|A niksal 7o 99| 84S
ZelQek & A2 A%2A ao7t A=
] a SolH vhEHE Fal3

e N,

E AFelA Gor cAMPe] 9]3t R31E AA|EE Aoz
el cAMPE= PC129} Fl13} e *J%‘ BA ZZ A
protein kinase A (PKA)Z 24 3} A7) AE719 3¥A

< EA5l= Zlog AR PCI2A| 2ol 4| PKAE Extra
cellular-signal regulated kinase (Erk)2] &A1& Z7x7]o =
# R3hs &2l det (Vosder 5, 1997;
York 5, 1998). kel F11 M| 2ol M= Erkr} £3}el] "4
el 247} ollm PKAEXE A=A = (fibroblast) ¢} §-AFsHA
238]8 Erke] #AE A3} (Burgering 5, 1993; Ghil 5,
2000). F114] 2o A cAMP7} £33 381> 712 cAMP-
responsive element binding protein (CREB)2] &A1& £%135}7]
W ro g oelx 9o (Ghil =, 2000).

2 A7l AMEE ao¥®E a0™e] ofw]:AbSel] 205
A olm|:Akql glutamines leucinee 2 X33t 3Efo] =4
o] 24 (Kroll 5, 1992), GTPase &4 o] ZdF o] gleir] 8
A AL H1 oo, Gyt AddhAl g Az &4
ghe} aosh aoP®to] Ao e WEE F FFO A e
M A7E7) YAdel SAlEithe M a0zt st A
of A F2E BUAA Byel 7l5E dAFgezs et
e 249l At obdg ejulget ols) 2o Az
Aoz aos WIHAZS o, AAHE7]S] Ao|7t AA 3
Zrasle Aol ael A8 (Ghil 5, 2000). YubH o
2 o &9A e o Pyst ABHA] Rske EdWel
Fe gz2A 2Heshe ez 4 loh(Edamatsu 5,
1993; Antonelli -, 2000; Ram %, 2000). 3}A| 9 2 & F-oj A
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o] 28z o= AzE At o7l Zol®E A= PEEFo)
v wrow], 73wl (hyperalgesia), #5331 (hyperacti-
y), A8t =&l S weld(Jang 5, 1998). Q3o

R
to

= #H3rt gigler (Vadenzuda 5, 1997), a 4
Aol QIsiA fe el By A 2] <kol F7t

A= ?x}xb:}‘( iang -5, 1998) I7E o 25Ae] Fhase]]
s} Al o R pyel a A7 asisl
D}(Mende%—, 1998). ao7} Aol¥ AF e
A muscarinic ﬁzﬂﬂ ZAgAde] G 2= AAMS
Alebs o} (Vdenzuela 5, 1997). 2 A3} ao”} muscarinic 44
AN 2x NEE LY 2eAdes AAN7E bl
qge o= A2 ARl BEAI7I= FgH. Gokx W
o] Ea)3}= upEsl= o] (ON bipolar) | ZellA] mGIUR6
FEANA 2= AEE wfsE Aoz d¥A Qlot aort
Aed AF e A AN =S SA3NE ° A-waver
Aol oy} B-waverl £AlEl 7oz el (Dhingra

S 2000). k| gk 0(07} Aolgl AFelAM olHF A& A
& 4 e 724 el A BuHA dx vk &
AT Al g3l uhe}l Zreo] Gor) Al7AM Z o] E3}e) A1H 57
o] PAH& A= AL, Gort Aodg AF A o}F)
A A2 ok AAA L] F2H ATE WL 2AMR
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— Abstract —

Inhibition of Neurite Outgrowth by Stably Expressed Goa
in F11 Cells

Sung-Ho Ghil, Haeyoung Suh-Kim
Department of Anatomy, School of Medicine, Ajou University, Suwon, 442-749, Korea

Heterotrimeric G proteins mediate signals generated by neurotransmitters and hormones. Among G proteins, Go is
found in alarge quantity in brain and growth cone membranes of neurons. In spite of its abundance in neurons, the role
of Go is not fully understood.

In the previous study, we showed that transient expression of the a subunit of Go (a0) modulated neurite outgrowth
in F11 cells. It is possible that transient transfection may cause transient accumulation of the protein, which itself may
alter differentiation process in non-specific manner. In this study, we determined that modulation of neurite outgrowth
by ao was specific by evaluating the effect of ao in stably transformed F11 cells.

F11 cells stably expressing the wild type ao (a0") and a constitutively active form of ao (00%®®") were established.
In normal F11 cells and ao-stable cell lines, the neurite length was measured in the presence of dibutyryl CAMP. In
normal F11 cells, the average length of neurites was 57.9+ 7.0 um. In ao™- and ao%*"-expressing cells, the average
length were 34.4+ 5.1 um 30.5+ 3.6 um, respectively. Thus, stable expression of ao™ and 00%?%" caused a decrease in
neurite outgrowth by 40.6%, 47.3% respectively. This result indicates that modulation of neurite by oo was specific to
the function of ao but not due to accumulation of exogenous proteins.

Key words: F11 cells, Neurite outgrowth, CAMP, G protein



