Colostrinin-driven cell cycle arrest by p53 is required for
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ABSTRACT

Codosminin (CLM), alse known &5 proline-nch palypeptide complex, has
been shown to be beneficial in the reatment of mild or moderate
Alzheimar's dissase  |n our previous sludies, we demonstratad that
CLN has the atility 1o protect phagchromecyoma [PC12) cells om
cdative strass, parhcularly by raducing the 4. hydrosynanenal
madiated callular events. The goals of this stedy were to determine if
p53 plays a direct role in mediating CLM driven 1 amest and whether
itinfiuences the expression of coll Cycle proteins duning call
differentation processes  Here we report that B ells extend
nayriles and ceass to prolferate upon reatmant with CLN
naunieaenesis and the block of the G115 checlkpaint wlate with the
nuclear rranslocation and increase in the phosphordation of p53
protein at serine' in CLM reated cells. Treatment of CLN-reated
PC12 cells with specific antiseanse to pS3, but not sense
ohganyclaohds, failed to amest call cycla of iInducs marphalogical
changes. These cells alsa failed to over axpress p21 War ag
determined by immunoblomng analysis or exhibit growth amest as
mgasured by bromodetayunding incorporation. CLN treatment of
PC12 cells also resulied in ransactivation of the ps3 response slement
ina lyciferase reporar consiruct, whersas this rasponse was absent in
mack-treated cells. PC12 cells reated with p53 sense

Ingcnnuunomr connnuod through the cell cycle, confirming the

dence of the CLM-madiated growth armest signal on a p53

oa‘lhnav’ We have concluded that ransient phosphondation of wild-
fype pS3 is indispensable in mediating the CLN aniieoliferative signal
raquirad tor differentiationin PC12 calls  Thess data mey provda the
maolecular basis for explaining CLN's beneficial effect on Alzheimer's
disease
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INTRODUCTION

Dhuating thes hrst fewy days post-parturition colostrums contasn high
lewvals of growth tactors and antmicrobial compounds in agdinon to
normal nutrients such as proteins, carbohydrates, fats, and minerals
(1.2) Colostrinin wes originally punfied from ovine colosiium through
vanous chromatographic steps, including ion exchange, affimty and
malecular sgivng. and ammeonium sultale precipitation (3) 1t has
baan shown that colastnnin and it's proane- nch polypeptides possess
immunamadulatory effects and antioxidant activity and induce
maturation and dfferantiation of muring thymocyes (1.34) They also
promote panpheral blood lsukooye proliferabon wa induchon of
vanous cytokines (5)

Tt 212 calls denved from & transplantabls chromathn tumor,
prosade a modesl system to sludy diferantiation processes in &
neuranal-cell phenotype (6). Wi have previously noted that CLM
treatmant madiates morphalogical changes [naurite-like outgrawth)

{T) In genaral, neuronal-bke morphological changes invokes wo
Inferreat - s 1) progression through the stages of
rElE aut Il cycle arest o ths study, we show that

activation af p43 (s an important evant for CLM-induced call cycie
arrest and neurte outgrowth in PC12 calls, We also show that these
coupled processes of cell cycle arrest and neuritogenssis share the
cvertapping reégulators p53 and p2 1% key coordinators of the G1/S
phase call cycle chackpaint

CONCLUSION

We demonstrate here that colostnnin, @ multi-component peptide, activates the
p53 pathway, whach is critical for the induction of morphological changes and
neurte outgrowth. The data also indkcate that activation of p2 ¥ may also
be important in this differentiation response. Caolostinin's silencing effect on
4HNE.mediated activation of JNIK, previously shown by us, supgests that this
pathway could also be importantin differentiaion of PC12 cells by CLN
Together, these data identify possible therapedtic mechanisms that help
explainil's therapeutic &ffects in Alzheim y, the dala sugoest its
potential use in ather chronic neuralogeal diseases
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Fig. 1. Newite Out-growth of PC12 Cells in
Respoase o CLN.
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Fig. 2. Maorphological Changes of PC12 Cells Treated
by CLN.
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Fig. 3. Three-Dimenzional Intensity Profile of Mock-
and CLN-Treated PCI2 Cells,
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Fig. 4. Phosphorylation of p53 on Ser'” in CLN-treated
PCIZ Cells Is Tune-dependent.
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Fig. 5. Activation of p21™WAF! jn CLN-treated

PCI2 Cells
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Fig 6. Antisensze, but Not Sense Oligonucleotides to ps3
Inhibit Nuclear Accumulation of pS3 in PC12 Cells,
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Fig. 7. Amrest of PC12 Cells in G1-Phase of the Cell
Cyele by CLN.
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Fig. B. Antizense, but not Sense Oligonucleotides to
P53 Inhibit Weurite Outgrowth in PCL2 Cells.
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