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Regulation of Mitogen-activated Protein Kinases by
Translatoinally Controlled Tumor Protein in PC12 Cells

Mi-Yeon Kim and Miyoung Kim*
College of Pharmacy, Center for Cell Signalling & Drug Discovery Research, Ewha Womans University, Seoul 120-750, Korea

Abstract — Translationally controlled tumor protein (TCTP) activates basophils to release histamine and causes chronic
inflammation. It was also reported that TCTP significantly reduced in brain of Alzheimer’s Disease and Down Syndrome
as compared to normal person, suggesting that TCTP might be involved in cognitive function. We wondered whether TCTP
could act as a general inducer in neurotransmitters release in brain. We, therefore, investigated the role of TCTP in PC12
cell line which expressed neuronal properties. We found that TCTP could activate JNK, and the activity was inhibited by
pretreatment of dicoumarol, a JNK inhibitor. However, TCTP could not activate ERK that has known to be involved in neu-
rotransmitter release. These suggest TCTP did not participate in neurotransmitter release from PC12 cells, and TCTP
might not be a general inducer in neurotransmitter release.
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Fig. 1 — Purification of His-tagged TCTP by DEAE ion exchange
chromatography. Peak fractions obtained by gradient were
stained with coomassie brilliant blue staining. TCTP was
eluted at the NaCl concentration of 300~390 mM. Lane 1,
Eluted protein at 300~310 mM NaCl, fraction 31; Lane 2,
Eluted protein at 310~320 mM NaCl, fraction 32; Lane 3,
Eluted protein at 320~330 mM NaCl, fraction 33; Lane 4,
Eluted protein at 330~340 mM NaCl, fraction 34; Lane 5,
Eluted protein at 340~350 mM NaCl, fraction 35; Lane 6,
Eluted protein at 350~360 mM NaCl, fraction 36; Lane 7,
Eluted protein at 360~370 mM NaCl, fraction 37; Lane 8,
Eluted protein at 370~380 mM NaCl, fraction 38; Lane 8,
Eluted protein at 380~390 mM NaCl, fraction 39.
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Fig. 2 — All fractions of TCTP induced JNK activation in PC12 cells.
PC12 cells were treated for 20 min with 40 ug/m/ of TCTP
(lane 2~8) or left untreated (lane 1). £32, Eluted protein at
310~320 mM NaCl; £33, Eluted protein at 320~330 mM
NaCl; 134, Eluted protein at 330~340 mM NaCl; {35,
Eluted protein at 340~350 mM NaCl; {37, Eluted protein at
360~370 mM NaCl; £38, Eluted protein at 370~380 mM
NaCl; 39, Eluted protein at 380~390 mM NaCl. Cell
lysates (60 pg) were separated, blotted and analyzed using
anti-phospho JNK antibody.
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Fig. 3 - TCTP stimulated JNK, not ERK in PC12 cells. PC12 cells were treated as described above. The cells were then washed with KRH
and lysed. The 60 pg of each samples were loaded onto 10% SDS-PAGE gel and analyzed by Western blot. (A) Anti-p-JNK monoclonal
antibody was used. (B) Anti-JNK antibody was used after striping. (C) Anti-p-ERK monoclonal antibody was used. (D) Anti-p-P38
Monoclonal antibody was used. (E) 10 uM of dicoumarol was pretreated for 1h, and 40 pg/ml TCTP was treated for 20 min. 60 pg
of cell extracts were analyzed by Western blotting with anti-phospho-JNK antibody.
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Fig. 4 - Effect of endotoxin on TCTP-induced JNK activation. PC12
cells were treated for 20 min with 40 pg/m/ TCTP or pET
empty vector protein or left untreated (negative control,
NC). Cell lysates (60 ng) were seperated, blotted and
analyzed using anti-phospho JNK antibody.
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