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Effect of proline-rich polypeptide on various lines
of tumour cells, normal bone marrow and giant-
cell tumour stromal tissue

R. K. Chailakhyan, A. A. Galoyan', Yu. V. Gerasimov, E. V. Stepanova’,
M. R. Chailakhyan, E. Sh. Solomko’

N. F. Gamaleya Research Institute of Epidemiology and Microbiology, Rus. Acad. Med. Sci.
18, Gamalei Str., Moscow, Russian Federation, 123098

'H. Bunitian Institute of Biochemistry, NAS of Republic of Armenia
5/1, P. Sevak Str., Yerevan, Republic of Armenia, 0014

2N. N. Blokhin Russian Cancer Research Centre, Rus. Acad. Med. Sci.
24, Kashirskoye shosse, Moscow, Russian Federation, 115478

yugerasimov0521@yandex.ru

The aim of the study was to assess the effect of proline-rich polypeptide (PRP) on bone marrow stromal stem
cells in vivo and in vitro and on tumour cell lines. Methods. Isolation of giant-cell tumour (GCT) stromal cells
and obtaining these cell strains; obtaining normal bone marrow stromal cell strains; PRP administration to
rats; bone marrow cell explantation into cultures; PRP addition to cell cultures. Results. Various routes and
doses of PRP administration to rats increased the multipotent mesenchymal stromal cell (MMSC) concentration
in the bone marrow. PRP addition to normal bone marrow MMSC cultures increased cell proliferation 1.5—
2.5-fold, whereas PRP addition to GCT MMSC cultures inhibited cell proliferation 1.5-2-fold. Both pro-
liferation inhibition and no PRP effect on proliferation were observed in tumour cell cultures. Conclusions. PRP
administration to rats increased MMSC concentration in the normal bone marrow, and PRP addition to tissue

cultures revealed opposite effects of PRP on cell proliferation.

Keywords: Proline-rich polypeptide (PRP), multipotent mesenchymal stromal cells (MMSC).

Introduction. The rapid progress of cell technologies
in the recent decades was largely brought about by the
discovery of bone marrow stromal stem cells (or multi-
potent mesenchymal stromal cells, MMSCs) [1] and
their wide use in medical practice. Investigations of pro-
line-rich polypeptide (PRP) effect on these cells are of
great interest. PRP was first isolated by Galoyan et al.
[2] from the neurosecretory granules of N. Supraop-
ticus and N. Paraventricularis of the bovine pituitary,
and it can have striking effects on various vital aspects
ofthe living organism as previous studies have shown.
Materials and methods. To obtain human and rat
normal bone marrow strains, we prepared a single-cell
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suspension which was explanted into vials with a com-
plete nutrient medium (410* cells/cm?). The cultivation
was carried out in a 5 % CO, atmosphere at 37 °C. On
Day 12-14 when discrete colonies of stromal fibro-
blasts were formed, the first passage was performed. The
cultures were washed with saline and 0.25 % trypsin-
treated. Then the cells were counted and transferred into
a larger vial (7-810° cells/cm’). Giant-cell tumour (GCT)
cells were isolated by trypsinization of minced tumour
fragments (1-1.5 mm’) [3]. The cell suspension was ex-
planted into vials with a complete nutrient medium
(510° cells/cm’ per vial 80 cm’). The passage was perfor-
med as described above. PRP effect on cell proliferation
was studied using strains obtained by passage II-III.
3-10° cells of normal bone marrow were explanted into
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Fig. 1. Effectiveness of MMSC colony formation in rat bone marrow
cultures after PRP 5 pg i. m. administration: / — 5 ug; 2 — control

each of 12 vials divided into 4 groups. PRP was added in-
to the vials of each group: Gr. 1 -1 pg/vial, Gr. 2 -5 pg,
Gr. 3 — 10 pg, and the vials of Gr. 4 were used as cont-
rols. The same experiment was used to study PRP effect
on GCT stromal cells: 310° cells of each line were ex-
planted into each of the vials where PRP 5 pug was added.
To study PRP effect on MMSC concentration in the
bone marrow, PRP 5 pg (in 0.5 ml of saline) was admi-
nistered i. m. to rats. On Day 7 or 14 the rats were ether-
killed and the tibias were isolated, bone marrow single-
cell suspensions were prepared, and 5-10° cells were
explanted into each of 4 vials (25 cm®) with a complete
nutrient medium. The cultivation was carried out in a
5 % CO,atmosphere at 37 °C. On Day 10-12 the cultu-
res were fixed and the grown colonies were counted.
Results and discussion. The clonal nature of colo-
nies [4] allowed studying PRP effect on stromal stem
cells in vivo. A single i. m. injection of PRP 5 ug to rats
resulted in a 5-9-fold increase of MMSC concentration
in the bone marrow (Fig. 1). These findings are of great
importance for cell technologists as they allow signifi-
cant shortening of the time needed to grow the required
number of cells for transplantation. In literature there is
no information about any growth factors or other sub-
stances which could increase MMSC concentration in
the bone marrow after administration into the living orga-
nism. Today PRP is the only substance which increases
MMSC concentration in the bone marrow over 5-fold
when administered i. m. The stromal cells isolated from
GCT do not differ in phenotype from MMSCs isolated
from the normal bone marrow. Both populations of these
cells show a high growth activity after their explantation
into a tissue culture. PRP effect on the proliferation of
these cells was studied using strains obtained by passage
II-111. Vials containing 3-10* normal bone marrow cells
were divided into 3 groups (3 vials in each group). PRP
0.2 ug/ml of medium was added into each vial in Gr. 1, 1
ug—in Gr. 2, and 2 pg—in Gr. 3. On Day 4 when the cell
growth became almost confluent the cultivation was
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Fig. 2. PRP effect on stromal cell proliferation in human bone marrow
cultures: / —1 pg; 2—5 pg; 3—10 pg; 4 — control

stopped. The results showed that the cell number in the
experimental vials increased 1.5-fold as compared to
controls, irrespective of PRP concentration. A decreased
number of explanted cells (1-10*) allowed prolongation
of'the cultivation period to 8 days. Prolonged PRP action
on the cells (irrespective of PRP concentration) resulted
in a 2-fold increase in the grown cell number as compa-
red to that in 4-days culture (Fig. 2).

To study PRP effect on human GCT stromal cells,
1-10*and 3.3 - 10° cells were explanted into vials. The
cultivation lasted 8 and 12 days respectively. PRP
concentrations in the culture medium were the same.
The grown cell number decreased 1.5-fold in the ex-
perimental vials as compared to controls (Fig. 2). The
longer cultivation time (i. e. the increased length of
PRP action on the proliferating cells) did not result in
any additional inhibition of growth (Fig. 3). So our fin-
dings showed opposite effects of PRP on the stromal
cells of normal and tumour tissues.

Inhibition of GCT stromal cell proliferation in vitro
was the main determinant which guided our studies of
PRP effect on other tumour cell lines: Mel. Kor — mela-
noma (skin cancer), SCOV-3 — ovarian cancer, and two
lines of breast cancer — SKBR-3 and MCF-7. PRP 5 ug
was added into each vial containing 3 - 10° cells of these
lines; the cell proliferation decreased 1.6-fold in the Mel.
Kor line and 1.3-fold in the SKBR-3 line. PRP had prac-
tically no effect on the other tumour cell lines (Fig. 4).

Numerous groups of researchers are investigating
the effect of various growth factors on MMSC prolife-
ration and trying to increase MMSC colony formation
by adding such growth factors to cultures. However the-
ir findings do not give a clear idea of the effect of certain
growth factors on MMSCs [5]. This inconsistency may
be accounted for by different methods of cell isolation,
different nutrient media and different FBS concentra-
tions in the media, etc. used by different researchers.
Standard conditions are extremely important for all in-
vestigations of the effect of various growth factors.
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Fig. 3. PRP influens on the effectiveness of colony formation in human

GCT cultures: 7/ —1 pg; 2—5 pg; 3—10 pg; 4 — control

Conclusions. PRP 5 pg i. m. administration to rats
resulted in a 5-9-fold increase in MMSC concentration
in the normal bone marrow. PRP added to cultures of
stromal cells of normal bone marrow and GCT had op-
posite effects on cell proliferation. PRP decreased cell
proliferation 1.5-fold in Mel. Kor and SKBR-3 cultures.
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Jlist 6araToro Ha npoJIiH MOJIINENTUIY HA Pi3Hi JiHIT
IMYXJIUHHHUX KIITHH, CTPOMAaIbHY TKAHUHY HOPMaJIbHOIO
KICTKOBOTO MO3KY Ta TiraHTOKJIITHHHUX ITyXJIHH

Pesrome

Mema 0ocniodicenns — eugueHHs 6naUBy 6a2amoz0 Ha PO noainen-
muoy (IIBI1) na cmoebyposi Kiimunu cmpomu KiCmKo8o2o MO3KY in
Vivo ma in vitro i ninii nyxaunnux kuimun. Memoou. Budinenns cmpo-
ManoHux Kaimuwu eieanmoxnimunnoi  nyxanuu (I'KII) i ompumanns
wimamie yux KuimuH, a makodxuC wmamié cCmpoMaibHux KiimuH HOp-
ManbHO20 KICMK08020 MO3KY, 86edenns IIBIT wypam, excnianmayis 6
KYAbmMypy KiCMKO80MO3K08UX Kiimut, 0odasanns IIBI1 y xynemypu
xkaimun. Pesynemamut. Pisni cnocobu i dosu esedennsi 11511 wypam
30i1bUYIOMb KOHYEHMPAYilo MynbmMUROMEHMHUX Me3eHXi- MATbHUX
cmpomanvhux ximun (MMCK) y xicmxogomy mosky. [odasanns
11511 y kynomypu MMCK nopmanvHo2o Kicmko6020 MO3KY NpU360-
oums 00 3pocmaris npoiigpepamuenoi akmusnocmi kaimuny 1,5-2,5
pasy, snecenns IIBI1 y kynomypu MMCK I'KII incibye nponigpepayiio
xknimun y 1,5-2 pasy. Y xkynbmypax nyxaumuux Kuimun cnocmepi-
2aEMbCA AK NPUSHIYEHHS NYXTUHHUX KIIMUH, MAK [ 8I0CYMHICMb Nu-
8y noninenmuoy Ha npoiigepayito. Bucnoexu. Beedenns I1BI1 wyypam
niosuwye konyeumpayiro MMCK y HOpManbHOMY KiCKOBOMY MO3KY,
a 3a 0ooasanns [IBI1 y Kynomypy mkanut 6UAGIEHO 1020 Pi3HOCNPsI-
Mosany 0iio Ha nporigepayito KIimun.

Kniouosi cnosa: bazamutl Ha npoain noninenmuo, MyabmunomeHnm-
HI Me3eHXIMANbHI CMPOMANbHI KATMUHU.
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ﬂCﬁCTBHC boraToro IMPOJIMHOM IIOJIMIICNTUAA HA PA3JIMYHBIC JIMHUU
OIIYXOJIEBBIX KIJICTOK, CTPOMAJIbHYIO TKaHb HOPMaJIbHOI'O KOCTHOTI'O
MO3ra ¥ TUTaHTOKJIETOYHOU OIIyXOJIH

Pesrome

Lenv uccreoosanus — usyuenue eruaHUs 602amo20 NPOIUHOM NOTU-
nenmuoa (I1BI1) na cmeonogvle KiemKu cmpomvl KOCMHO20 M0324 in
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Fig. 4. PRP effeeffect on various tumour cell lines: / — control; 2 —
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VIVO U in Vitro u auHuu onyxonesvix kiemok. Memoowl. Bvidenenue
CMPOMANbHBIX KIemoK eueanmoxiemoynou onyxoau (I'’KO) u nonyue-
HUe WMAMMOS IMUX KIeMOK, d MAKICe WMMAMMO8 CIMPOMALbHBLX KJle-
MOK HOPMANbHO20 KOCMHO020 Mo32d, eedenue TIBIl kpvicam, sKc-
naaHMAayus 6 Kyibmypy KOCmHOMO03206b1X Kiemok, 0obasnenue [1511 6
Kynbmypbl kiemok. Pezynomameut. Pasziuunvie cnoco6ul u 00361 86ede-
nus 1511 kpvicam ysenuuugaiom KOHYEHmMpayuio My1bmunomeHmHuix
Me3eHXUMANbHBIX cmpomanbhblx kiemok (MMCK) 6 kocmnom mo3see.
Jlobasnenue I1B11 6 kyaomypsr MM CK Hopmansrho2o kocmHoz2o moszea
npuUoOUM K 803pACMAHUI0 NPOIUDEPAMUBHOL AKMUBHOCTU KIEMOK
6 1,5-2,5 pasa, enecenue I1511 6 kynomyport MM CK I'KO unzubupyem
nponugpepayuro kiemok 6 1,5-2 pasza. B Kyniemypax onyxoiesulx xie-
MOK HAOM00ANOCH KAK y2HemeHue, max u Omcymcmeue GIusHus noiu-
nenmuda Ha npoaugepayuto. Boteoowvt. Beeoenue 1K1 kpvicam no-
sviuaem xonyenmpayuio MMCK 6 nopmansnom xocmuom mosee, a
npu oobasnenuu I1511 6 Kynemypy mxaneil 6bIsI8IEHO €20 PAZHOHAN-
pasieHHoe Oelicmeue Ha NPOaudepayuro Kiemox.

Kntouesvie crosa: 6ocamvlii nposuHoM ROIUNENMUO, MYTbMUNO-
menmubvle Me3eHXUMANbHbIE CINPOMANbHbIE KIEeNKI.
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