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CONTROL IN CELLULAR ACTIVITY BY INTERACTION OF PEPTIDES.

A. A. UMAR DIKKO AND ISA MARTIN IYORTIM

Department of Hhuman Physiology. Faculty of Medicine Bayero, Kano.

Summary: The interaction between compounds of similar structure has been studied. and often
provides crucial information on the identity of the receptor subtypes. The information obtained can be
applhied in therapeutic and preventive medicine.  An experiments was conducted in  the previous
years using EGF, PTH4P  and PTH(1-34) to investigate the inferaction between these
peptides  on  the proliferation of JAR human chariocarcinoma cells, Here the interaction between
some of the fragments of hypercalcaemic factor PTH-rP and PTH(1-34) were considered with the view
to strengthening our earlier argument that PTH-rPand PTH inJAR cells have a receptor which
differs from the classical type I receptor present in osteosarcoma  Sa05-2  cells and  on the other
hand . to show that fragment of the same or similar compound, could inferact with the
father peptide and antagonize or agonise its action as this may be one of the methods cells control
proliferation, differentiation and other functions. On the other hand it is possible that PTH(1- 34) and
PTH-rP(1-34) compete on the PTH/PTH-rP receptor in JAR since effects of PTH(I-34) were
only observed at higher concentrations, Potential antagonist action of PTH-tP(7-34} and PTH(1-34)
on PTH-rP(1-34) and PTH-rP(186) stimulated cell proliferation were imvestigated  using . cell
proliferation and DNA assay as an end point. It was found that JAR choriccarcinoma may not have
the same receptor as in $a0S-2 and that PTH-1P(7-34) and PTH(1-34) can regulate cell proliferation,
Furthermore, fragments of the same peptide may act in an opposing manner providing an insight on how
ceflular functions are regulated.

Key Word: Parathyreid Hormone related peptide (PTH. -rPj Parathyroid Hormone (PTH) and Epidermal

Growth Factor (EGF}.

Introduction

The interaction between compounds of similar
structure has been studied, and often provides
crucial information on the idenfity of the
receptor subtypes. The information obtained
can be applied in therapeutic and preventive
mediciue. Umar and Peddie (1997) conducted
experiments in the previous vears using EGF,
PTH-tP and PTH (1-34) to investigalc the
mteraction between these peptides on the
proliferation of JAR cells, Here we consider the
interaction between some of the fragments of
the hypercalcaemic factor PTH-rP and PTH(I-
34) with the view w strengthening our earlier
argument, that PTH-P and PTH in JAR cells
have a receptor which differs from the classical
tvpe 1 receptor present in osteosarcoma Sa0S.2
cells. and on the other hand to show that
fragment of the same compound could interact
with the father peptide and antagonize or
agonise is action. this as a result conld be one
of the miethods cells control proliferation and
other functions,

PTH-rP(7-34) antagonizes the action
of PTH-ri*1-34} on COS8-7 cells {Chorev, at. al.
19910). PTH-rP(7-34) inhibited the
bperealcaemia induced by synihetic PTH-rP(1-

34) in nude mice bearing PTH<¥ secreting
tumours indicating that this analogue has the
ability to antagonize PTH-rP(1-34) in vivo
(Nagasaki, et. al. 1989), Also PTH-tP(7-34) and
PTH-rP(8-33) inhibit c¢cAMP production
(Tanaka, et. al. 1996} in a dose dependent
mamner. However, Safadi et al. 1995 showed
PTH-1P(7-34) to have no effect on the
proliferation of three cell Hnes; JAR, MCF 7
and Sa0S8-2, between the concentration range
of 1.25-3nM.

Furthermore, the same authors argued
previously that PTH-rP(1-34) had a different
receplor with PTH-rP(1-34) in JAR cells. Thus,
different  fragments of PTH-P and PTH
stimulate opposite actions on the same cells
(Behar, ot. al. 1996). H is possible that PTH(I-
34) and PTH-rP(1-34) competc on the PTH/
PTH-rtPreceptor i JAR  since effects of
PTH(1-34) werc only observed at higher
concentrations.  However. the  potential
antagonist effect. posed by peptides such as
PTH-rP(7-34) and PTH(1-34) was investigated
thas provided # lee way by which normal cells
regulate the extent of their proiiferation which
otherwise momentarily acting in someway like
maligmant but spatially controiled (Ohhsson,
1987). However, the control often goes out of
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hand leading to the prodection of malignant
cells that in lucky circumstances arrested and

give way: 1o - benign swellings  and removed:

using sargery.
Muaterial and Methods,
Cell Culiure Method.

JAR cells were grown o 80% confluence m

deéfined media (RPMI} aug}pieﬁzﬁrwd with 109%

fetal calf serumy’ Zinm  Leglutamine. 1%
HB(130mg  Owaloacetic  acid. %0mg
mgalin/ F00mly and - 1% PSA. They were

growth artested - for  2dhr oprior 10 any

experiment by replacing - with serum frée
medinm. Cells were irypsinised {{10% uypsin
EDTA in calCiunymiagnesinin free Hank's

Balanced Salt (HBS)Y from the culture flasks:
and set up-in 24 well plates at an initial density
of 0 5ug DNAAvell, P’%ﬁps\ 34y and PTHE
rP(1-86) with or without' PTH-P(’ T4 YPTH
34) on the profiferation of choriocarcinonm
(JARY ¢elis. Proliferaton wag assesséd: Lsma'
the DNA assav. Resulis are’ expressed’ u5 %

conirol for each experiment, when unireated
cells represent’ 100% confrol” values: Data are
M/ SEM of seven oxperimenis. Data were
analvsed by Student’s Test,

DNA Assay

This techuique was first used i 1979 by
Labarea and Paigeri. and 18 based on the
enhancement of fluorescence’ soen when bis-
Benzamide biads fo DNAL This assay could be
used 1o detect as fittle as Hong DNAL O O5M Nao
HPO4 (3.549p.) were dissalved in 500t analar
watdr, and titrated against O {50 Ny HPOY
SRUHTS ulg«c disselved in 300l analar water
and adjusted 1o pH 7 4 aund 2 toial volume of
~&00ml. " ZM - NaCl miolecular Biology grade
116, 88g per litre was added, aad dissolved. The
oH was adinsted to 7.4 using NaGOH or HCL
and volume made %ag} o 11 with andlar water,
and sored at 4°C. Bishenzamide was prepared
from stock "¢ ’mes W MmE analar vatet and
storcd ar 4°C) and was dihited immediatcly
beforg use with DNA assay Balfer o DO

Tabie I Effect af F
CHOPIOCareinem ;“f AR celis

Standards were prepared, using iml volumes of
calf hyvmus DNA. Standard solutions of 0.3,

10, 20,40, and §.0pg/ml concenfiation were

prepared in DINA assay buffer. Three tubes cach
contairing 100w of cells from cell culture were

_sopicated with 900ul DNA assay buffer for

St and i diluted BIS was added to make
the total 2l in all the eight tubes. Each tube’s
contents were transferred imto cuvettes. The
{luorescence was read al 342nm and 438mmn

' e\atimz{}n (md “*miss;en

Results
Pratiferation was assessed using the DNA

‘assay. Results were expressed as % control for

cach experiment. Data are M+/- SEM of seven
c&per;mcm; Diita were amalysed by Student’s
Test. The highest stimulation was obtained at

© 25 for P’E’ﬁ»ri}(i 34y and PTHaP(1-86).
CPTH-rP(1-34) 0-50M stimudated pmizfemuon in

JAR cells was anlnbﬂ:s:d from 125% (P<0,001)
by PTH-P(7-34) 2.5n0M (0 87% (P<0.001)

'Kbe.:mi the control (Table 1).

Likewise, PTH-rP(1-86) 0-5aM  stimulated
pmhfeﬁi;m in JAR cell was inhibited from
128% (F<0 {)€fl)bs PTH- rP(" ?4) 2.50M
G55 (P<0.001) below the control (Table T).

PYHaP(1-34)  3nM stimulated  cell

‘proliferation in JAR was also inhibited from

126% (P<0.001y by PTH{I- 34) SoM to 94%
below the control (Table 2).

Fimallv., PTH-rP(1-86) 0.5aM stimulated cell
pmin?rattaﬁ in JAR was also inhibited from

127% (P<00013 by PTH(1-34) 5aM fo 90%

{P<@ 301} below tha, control {Tabie 2).

PTH- P(7- 34§ neither alone of with PTH(I- 34)
S had afty effect on JAR cell proliferation
{Table 31 Lasly ?‘Th{ 1-543 srmulated cell

.gmm”czaﬁcn i Tf%?{ {0 15% sbove the control

while it had no effect with PTHSP(7- ’%4) 2 snM
on the ?}‘:’{hs?eméxmz of JAR cells.

f*?‘g‘iwfbfi» 4y and PY }i-r?{I»‘&{;} stimulated
z}ﬁ}lzkmmf in JAR signifving what Gardella
e oal 1995 ascerted that both aming and
carbonylic tormimal arc hmporiant when it
cotiies to the stpinlaton of PTH-P-R

TP TEF e PTIRrPr1-881 with or without FTHP(7-32) on the profiferation o

Conirel Popride P ldvel

Poptide + P level

Feptides and collular activity comtrol
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0095 128% P< 00T

* PTH-P(1-34) ¥% PTHaPL-EG) .



Peptides and cellular activity control

33

Table | and 2 Effect of PTH-rPrl1-34) and
PTH-rP(1-86) with ar without PTH-rP(7-34i on
the proliferation of chorigcarcinoma (JAR)
cells. '

Proliferation was assessed wusing the DNA
assay. Resulis are expressed as % control for

Table 2: Effect of PTH-rP(1-34; and PTH-rP(1-86} with or without PTH-rP(1-34) on the proliferation of

chorivcarcinoma (TAR).

each experiment, when untreated cells represent
100% comtrol values. Data are M+/- SEM of
seven experiments. Data were analysed by
Student’s Test. The stimulated cell proliferation
of - PTH-rP(I-34) and PTH-P(1-86) were
significantly inhibited by PTH-rP(7-34),

Control PTH-rP P level PTH-rP(1-34)+ P lovel

: PTH(1-34)
100% 126% P< 0.001 94% P<0.001 *
100% 127% P< 0.001 90% P< 0.001 %*

* PTH-rP(1-34) ¥*  PTH-rP(1-86)

Table 2 Effect of PTH-rP(1-34) and PTH-rP(i-
86) with or withowt PTH-¥P(1-34) on the
proliferation of choriocarcinoma (JAR).

Proliferation was assessed using the DNA
assay. Results are expressed as % control for
cach experiment, when unireated cells represent

100% control values. Data arc M+/- SEM of

seven experiments. Data were analysed by
Student’s Test. The stimulated cell proliferation
of PTH-rP({1-34) and PTH-rP(1-86) were
significantly inhibited by PTH(1-34).

Table 3: Effect of PTH-rP(7-34) and PTH-rPgl-34) with or without vice-versa on choriocarcinoma

(JAR} cells
Control PTH-P(7-34) _ Plevel  PTHP(]-34)+ PTH(1-34) P level
100% 106% NS 9a% NS, *
100% 103% CN§ 90% NG, **

* PTH-tP (7-34) ** PTH (1-34) N.S. Not Significant.
- Table 3 Effect of FTH-rP(7-34) and_PTH»_rP( 1-34) wath or without vice-versa on choriocarcinoma (JAR)

cells. .

Proliferation. was assessed using the DNA
assay. Resulls are expressed as % control for
cach experiment. when untreated cells represemt
100% control values. Date are M#/- SEM of
seven experiments. Data were analysed by
Student’s Test. The incrsase i proliferation
was not significant with PTH-rP(7-34) 0-5nM
or with PTH(1-34) and PTH(I-34) 5nM,; but
significant. :

Dhscussion

In the previous rescarches we ted to
strengthen our hypothesis that JAR may not
have a classical receptor by the wse of PTH-tP
and PTH on the proliferation of three differemt
cell kines, JAR, MCF-7 and Sa(8-2. We
noticed that JAR colls show a differcnt profile
of respenses from MCF-7 and Sa08-celis. It
was suggested that the recepiors signal
transduchion mechanism associated with them
may differ. The possibility that the PTH-rP(7-
34y and PTH(1-34) might have an anagonist
effect on the stimulaied cell profiferation of
PTHrP(-34) and PTH-rP(1-86) in JAR ceils,
as weil as an addironal evidence that PTH-P
and PTIH mav have a differcni recepior were
assessed.

PTH-rP(1-34) and PTH-rP(1-86) significantly
increased cell proliferation in JAR. PTH-rP(7-
34} inhibited the proliferation caused by PTH-
rP(1-34) and PTH-rP(1-86) in JAR cells. These
effects may be due to competition between the
peptides on the receptor where PTH-1P(7-34)
and PTH-rP{1-34) or PTH-P{I-86) may
compete to a similar location on the receptor,
that is residue near the amino-terminus and
within the third extracellular leop (Lee, et. al.
1994),

The different potencies that the two
ligands exhibit with PTH/ PTH-P-R receptor,
residuc S(his in PTH-P and Hle in PTH) that
determines signaling capabilitics (Phe in PTH-
1P and Trp in PTH) the binding affinity. The 5
residue is found in PTH-rP(i-34) and 1-86 but
not in PTH-rP{7-34). The competition between
the PTH-TP(i-34) and 1-86 with PTH-rP{7-34)
block the signal and inhibits proliferation. This
has already been in part supported by Chorev,
et. al. {19903, where these authors show PTH-
P(7-34) 1o antagonize the action of PTH-rP(1-
34) on COS-7 celis.

On the other hand PTH{1-34) inhibited
the stinmiated PTH-rP(1-34) and PTH~P(1-86)
cell proliferation in JAR cells. This is
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interesting - because it suggests that PTH and
PTH-rP(1~34) will bind to the FTH-P receptor
in. JAR cells but does not activate it This again
could be cxplained by what Behar et, al. (1996)
found in human embryonic kidney cells, where
histidine in position 5 determines the receptor
subtvpe e, PTH-rP(1-34) increased cAMP and
cytosolic calcium, while PTH(1-34) devoid of
the histidine in position 3 did not. Once again
PTH(1-34) competes with PTH-rP(1-34; and
PTH-tP(1-86) and blocks the signal
transduction and proliferation, This strengthens

our argument, that JAR/trophoblasts may have -

receplor which is different from the classical
type I PTH-TP(1-34).

The Sigmﬁcance of all ihese an{agems& eﬁ”ect
posed. by pept:des such as PTH—rP(’? -34) and
by w}ncn ncrmal_ cc_lls,,regxﬂa;e thc extent of
their proliferation which otherwise momentarily
acting like malignant but spatially controlled
(Ohisson, 1987). However, the control often
goes out of hand leading to the production of
malignant celis that in lacky circumstances,
arrcsted and give way to benign swellings.
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