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Biological, cytomorphological

and karyological heterogeneity of transformed cell lines
derived from domestic pig (Sus scrofa L.) organs
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SUMMARY

The main advantage of transformed cell lines as compared to primary ones is that they allow generation of the stable material suitable for long-term research
and practical use. Therefore, development of new continuous cell cultures from various animal tissues is of great practical importance. Results of examination
of transformed cell lines derived from organs of domestic pigs (Sus scrofa L.) for their biological, cytomorphological and karyological features are described in the
paper. The said cell cultures are confirmed to be susceptible to various animal viruses. Also, a procedure for preparation of new diploid cell culture from porcine
spleen (SSs — Spleen Sus scrofa) is described. Based on the obtained data analysis it was concluded that the epithelial cells derived from trypsinized porcine spleens
could be successfully immortalized. All transformed cell lines of porcine origin have similar morphology with predominated epithelium-like forms. Some of them —
SPEV, A,C,, RSK — tend to adopt a spherical shape in suspension. Such cell lines as PSGK-30 and PPES cell lines form partial multilayer or they are characterized by
significant monolayer compaction with pseudosyncytium formation. Only pseudodiploid cell culture (SPEV cell culture) tends to grow in suspension, it also grows in
rotating culture flasks. Karyological transformations in different cell cultures stabilized at certain level. Spontaneous increase in chromosome numbers in the main
population of transformed cell lines towards triploidy resulted in stabilization of culture properties and increase in proliferation. PSGK-30 cell culture has the highest
modal class — 64 chromosomes. Near-diploid cultures (A,C, RSK) demonstrate stable growth properties and are similar to SPEV cell culture in adopting spherical
cell forms in medium, monolayer character and cell morphology. PK-15 cell culture having a distinct karyotype under different cultivation conditions while retaining
other culture properties is found to be the most adaptive. A new transformed diploid SSs cell culture is developed by long-term incubation, subcultivation (more
than 80 passages) and selection at the FGBI “ARRIAH" laboratory; it can remain diploid or may spontaneously become heteroploid-immortalized during further
passaging. The cell hyperploidy is very likely to enhance telomerase activity, which in turn stabilizes immortalization and results in proliferative activity increase.
The cell viability has been maintained so far by reqular reseedings (split ratio — 1:2-1:3) performed 1-2 times a week.
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buonoruueckas, uutomopdonoruyeckan u Kapuonornyeckas
reTeporeHHOCTb NOCTOAHHbIX INHUI KNETOK,
MONYUYEHHbIX U3 OPraHoB JOMalLLHeil CBUHbMY (Sus scrofa L.)

B. ). Manun, E. A. Tpodpumosa, B. J1. TaBpunoBa, 0. C. llysankoBa
OTBY «DeepanbHblil LieHTp oXxpaHbl 340poBbA XMBOTHbIX» (OTBY «BHUW3X»), . Bnagumup, Poccua

PE3IOME

OCHOBHBIM NPeNMyLLECTBOM MOCTOAHHbIX IMHWIA KNETOK N0 CPaBHEHMIO C NEPBINYHBIMU ABNAETCA BO3MOMXHOCTb HapaboTky CTabunbHOro Matepuana, npUroAAHoro
ANA NPOAOMKUTENLHOTO UCMONb30BAHA B HAYYHO-UCCNIE0BATENBCKIX U MPAKTUYECKUX LiensX. [103TOMy BaHOe NPUKNAAHOE 3HAUEHUe IMEET NOMyYeHIe HOBbIX
nepeBIBaEMbIX KyNbTYp KNETOK U3 pa3HO0OPa3HbIX TKaHei KUBOTHBIX. B CTaTbe 0TpaxeHbl pe3ynbTaTbl U3yyeHus 61onoruyeckix, LUTOMOPGONOrMYecKX 1 Ka-
puonoruyeckux 0cobeHHoCTelt NOCTOAHHBIX MMHMIA KNETOK, NOMyUYeHHbIX 13 OpraHoB AOMaLLHeil CBUHbY (Sus scrofa L.), NoATBePXAeHa YyBCTBUTENbHOCTb IaHHbIX
KynbTyp K Pa3nnyHbIM BUPYCam XMBOTHBIX, a TaKKe ONUCaH NPOLLeCC NoayyeHna HoBOIA AUNAOUAHON KyNbTYpbl KNETOK 13 cene3eHKI cBUHbI (SSs — Splen Sus
scrofa). [pu aHanu3e nonyyeHHbIX AHHBIX NPULLAK K BbIBOZY, 4TO MONHOLIEHHOIT IMMOPTaNU3aLyi NOABEPratoTCA INUTENUANbHBIE KNETKM, NOMyYeHHble U3 NoYeK
CBUHbY NOCNE TPUNCUHN3aLMK. Bce NOCTOAHHbIE NMHUN KNETOK CBUHOTO MPOUCXOM/EHNA UMEIOT CX0XYIo Mopdonoryio ¢ npeobnasaxiem dnuTenuonoAobHbIX
dopm. Hekotopbie u3 Hux — CMT3B, A,C, RSK — umetoT TeHpeHwmio nepexuBaHina chepuyeckoi Gopmbl B cycnensun. Takite kneTouHble nukim, kak NICTK-30 u MM3C,
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$OopMUPYHT YACTUYHBIA NOAMCNOIA MO0 ANA HUX XapaKTePHO 3HaUUTENbHOE YNNOTHEHIE MOHOCTOA ¢ 06pa3oBaHMeM NceBAOCUHLUTUA. ToNbKo OfHA NCeBAOAN-
NNoNAHAA Knetounas Kynbtypa CM3B nmeeT TeHAEHLMI0 K pOCTY B CyCMIeH3VH, OHa Takake pacTeT BO BPaLLAKLLMXCA KyNbTypanbHbIx dnakoHax. Kapuonornyeckue
TpaHcdopmaLyK Y pasHbIX KyNbTyp CTabunuanpoBanicb Ha onpeaeneHHoM ypoBHe. (NOHTaHHOE YBENMYeHNe KONMYECTBa XPOMOCOM B OCHOBHOIT MOMynALMI
MOCTOAHHBIX IMHMIA KNETOK B CTOPOHY TPUMMOWANI NPUBENO K CTabWIN3aLMI KyNbTypabHbIX CBOICTB U yBENMYeHHio nponudepaumu. Hansbicwuii mopanb-
HbIii Knacc — 64 xpomocomb — umeer kynbTypa MCTK-30. Okonogunnouanbie kynstypsl (A,C, RSK) xapakTepu3ylorca crabusnibHbIMI pOCTOBbIMI TapaMeTpamin
1 NOKA3bIBAOT CX0ACTBO € KynbTypoid (M3B B 0THOLWEHUM GOPMUPOBAHIA NEPEXUBAIOLLMX ChHEPUUECKIX KNETOK B Cpeje, kauecTBa MOHOCI0A 1 Mophonorum
kneTok. Hanbonee nnactnuHoii knetouHoil NuHmeli okazanacb PK-15, koTopas B pa3HblX YCIOBUAX KyNbTUBUPOBAHUA UMEET OTANYUTENbHBIIl KapuoTun npy co-
XPaHeHUM 0CTanbHbIX KynbTypanbHbiX cBOicTB. B ycnosuax naboparopun OrbY «BHUN3X» B pe3ynbrate anutensHoro MHKy6upoBaHus, CybKkynbTUBMPOBaHUA
(cBbiwwe 80 naccaxeii) n otbopa bbina nonyyeHa HoBas NOCTOAHHAA AUNNOUAHAA KyNbTYPa KNeTOK SSs, KoTopas Npu NpoBeAeHMN AanbHeLLX Naccaxeil MoxeT
0CTaTbCA ANUMMOUAHOIA U CIOHTAHHO CTaTb reTepONOMAHOI — IMMOPTaNU30BaHHOI. Benka BepoATHOCTb TOTO, UTO BMOCEACTBN FMNEPMNIONAHOCTb KNETOK
CNpOBOLIMPYET yBeNNueHIe TenomepasHoii akTUBHOCTA, UTO, B CBOIO OYepeslb, CTabMAN3MpyeT MMMOPTaN3aLio i PUBEET K YBeNMYeHHIo Nponndeparus-
HOIi aKTUBHOCTM. [l0 HACTOALLIEro BpeMeHY X13HecnocobHOCTb KNeToK NOAAEPKMBALTCA NyTeM perynspHbIX nepeceBoB (K03dduumeHt nepecesa — 1:2-1:3),
0CyLLecTBAAEMbIX 1—2 pa3a B Helenio.

KnioueBble cnoBa: NocToAHHas NHUA KNETOK, NepeBMBaeMas NMHNA KNETOK, rMOpUAOMa, AUNNOMAHOCTb, FeTepONNONAHOCTb, MOAAMbHbIN KNAcC KNeToK,
nponudepaTmHas akTUBHOCTb

bnaropapHocTb: ccnepoBatie nposeaeHo 3a cuet cpeacts OBY «BHUN3M» B pamkax HayuHo-nccnesoBaTenbckix pabot no Teme «BetepunapHoe 6naro-
nonyuue».
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INTRODUCTION

Transformed cell lines (TCLs) including those origi-
nating from organs of domestic pig (Sus scrofa L.) are
widely used in veterinary virology [1]. The cell lines
demonstrating intensive proliferation were mainly de-
rived from porcine kidney [2-9]. Attempted develop-
ment of cell cultures easily propagating in matrix from
the thyroid gland [10, 11], testicles [11, 12], intestines [10],
spleen [13], synovial membrane [14] and other pig or-
gans as well as attempted development of continuous
macrophage/monocyte cell lines [15-23] were not suc-
cessful due to their low proliferative potential with a split
ratio of 1:2-1:3. Therefore, development of TCLs having
high proliferative activity and applied significance is of
current importance.

Normal karyotype of domestic pig well studied in vete-
rinary medicine was used as a reference for karyological
examinations [24, 25]. In contrast to molecular genetic
analysis [26], karyological analysis allows identification
of qualitative and quantitative changes in karyotypes
of main porcine TCLs populations and comparison of their
biological and cultural properties [27, 28].

The mains advantage of continuous cell cultures is their
homogeneity and relevant stability whereas susceptibi-
lity of primary cell cultures to various viruses depends
on individual features of the animal. Therefore, develop-
ment of new continuous cell cultures from various animal
tissues is an important task. Porcine spleen (Spleen Sus
scrofa — SSs) is one of such tissues and development of

diploid and continuous cell cultures from porcine spleen
is of great practical importance.

A new continuous porcine spleen cell culture is deve-
loped as a result of long-term incubation, subcultivation
and thorough selection; it has undergone more than
80 passages for two years. The diploid cell viability is main-
tained by regular re-seeding (split ratio— 1:2-1:3) 1-2 times
a week.

The study was aimed at biological, cytomorphological
and karyological examination of transformed cell lines de-
rived from domestic pig organs (Sus scrofa L.), as well as
description of the procedure for new diploid cell culture
from swine spleen (SSs) development.

MATERIALS AND METHODS

The cell lines were phenotyped using Olympus CKX41
phase-contrast microscope (Japan) and ML-2B lumines-
cent microscope (Russia).

Karyological method for metaphase plate preparation
proposed by P.S. Moorhead et al. [24, 28, 29] was used for
cell culture identification.

The cells were cultured in conventional media: MEM,
DMEM, DMEM/F-12 supplemented with 10% bovine
serum.

RESULTS AND DISCUSSION

The following porcine cell lines and sublines are
used in Russian veterinary practice: IB-RS-2, SPEV, A,C,,
A,C/9k, A,C, PK-15, SK-6, PPES, PPK, PSGK-30, RSK,
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Table
Main characteristics of transformed cell lines of porcine origin

No. Transformed cell lines Split ratio Karyology, modal class Cell monolayer morphology
1 IB-RS-2 (porcine kidney) 1:3;1:4 36 polygonal, epithelium-like
2 SPEV (porcine kidney) 1:4:1:6 38 polygonal, epithelium-like, spherical
3| A, (SPEVand porcine splenocyte hybrid) 1:3;1:4 39 polygonal, epithelium-like, spherical
4 | RSK(rabbit skin) 1:4,1:6 40 polygonal, epithelium-like, spherical
5 | PPES (porcine kidney) 1:4;1:6 51 polygonal, epithelium-like
6 | PK-15(porcine kidney) 1:4;1:6 53 polygonal, epithelium-like
7 | PSGK-30 (Siberian ibex kidney) 1:4;1:18 64 polygonal, epithelium-like
8 | ST(swine testicles) 12 38 polygonal, epithelium-like
9 SSs (swine spleen) 1:2 38 polygonal, epithelium-like

KST[1, 2, 4, 5,9, 25, 30-33] derived from kidneys, ST de-
rived from testicles [11, 12], SSs derived from spleen [13].

There are 9 types of transformed porcine cell lines in the
FGBI“ARRIAH" Collection (Table).

Examinations of lactate dehydrogenase isoenzyme spec-
tra allowed us to identify RSK (rabbit skin) and PSGK-30 (Si-
berian ibex kidney) cell lines kept in the FGBI “ARRIAH” Col-
lection as porcine ones. Data on the species identification
of given cell cultures were supported by results of examina-
tion of their karyotypes, morphology and culture properties.

Marker medium-size metacentric chromosomes con-
taining centromeres that were not stained during routine
preparation procedure were used as a reference for con-
firming the cell culture species identification results (Fig. 1).
The metacentric/acrocentric chromosome ratio in most
cultures of porcine origin is about 2.2 (£5%): there are
26 metacentrics and 12 acrocentrics in primary porcine
kidney cell line.

Description of transformed IB-RS-2 cell line.
IB-RS-2 cell line is one of the “oldest” ones developed by
M. P. de Castro from porcine kidneys in Sao Paulo, Brazil,
in 1962.

The monolayer consists of polygonal epithelium-like
cells. The overgrown monolayer forms a syncytium (Fig. 2).
IB-RS-2 modal class of 36 chromosomes, 49% of popula-
tions (Fig. 3) is the lowest among all known porcine cell
cultures (Table). This TCL is susceptible to foot-and-mouth

Fig. 1. Porcine diploid chromosome number with two markers
and 26 metacentric and 12 acrocentric chromosome ratio

disease virus (FMDV), Teschen disease virus, classical
swine fever virus (CSFV), African swine fever virus (ASFV),
swine vesicular disease virus (SVDV), vesicular exanthema
of swine virus and other viruses.

It should be noted that this TCL has moderate prolifera-
tive potential (split ratio: 1:3; 1:4). Pseudosyncytium forms

Fig. 2. IB-RS-2 cell line morphology, 40x lens

50

40

30

20

% of populations

29 3 31 32 33 3 3 3 37 42 57-68
Number of chromosomes in populations

Fig. 3. Karyogram and metaphase plate of IB-RS-2 cell line,

36 chromosomes (26 metacentric and 10 acrocentric chromosomes)
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Fig. 4. SPEV cell line morphology, 40x lens
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Fig. 6. A,C, cell line morphology, 40x lens
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Fig. 5. Karyogram and metaphase plate of SPEV cell line,
38 chromosomes

from stationary-phase monolayer, aggregates can be
formed after trypsinization (culture re-seeding), with sub-
sequent formation of colonies during adhesion. The sta-
tionary-phase monolayer desintegration is represented
by degeneration.

Description of transformed SPEV cell line. SPEV cell line
was developed by K. S. Kulikova et al. at the Moscow Re-
search Institute of Virus Preparations in 1959.The cells have
a polygonal and epithelial-like shape with rounded nuclei
and 2-3 nucleoli (Fig. 4). The modal class — 38 chromo-
somes, 52% of populations (Fig. 5). Split ratio — 1:4-1:6.This
is the only cell line of porcine origin that adapts to growth
in suspension and easily cultivated in roller flasks. The cell
line is susceptible to FMDV, rinderpest virus (RPV), CSFV,
ASFV, transmissible gastroenteritis virus (TGEV), Aujeszky’s
disease virus (ADV) and other mammal disease agents.
Contrary to IB-RS-2, stationary-phase SPEV cell line does
not form pseudosyncytium, some cells become suspended
and can exist in the suspension for a long time and divide if
the limiting proliferation factors are not exhausted.

Description of transformed A C, cell line. Hybrid A,C,
cell line developed through co-cultivation of porcine
splenocytes with SPEV cell line by L. P. Dyakonov et al. in
the FSC VIEV (Moscow) in 1995 is one of the unique trans-
formed cell lines. Monolayer cells similar to SPEV cell line

Fig. 7. Karyogram and metaphase plate of A,C, cell line,
39 chromosomes

are of polygonal and epithelium-like shape with rounded
nuclei and 2-5 nucleoli (Fig. 6). Modal class — 39 chromo-
somes (Fig. 7). Its yield during cultivation in rotating flasks
is lower than that one of SPEV cell line but similar tendency
to cell detachment from the monolayer is observed. A,C,
cell line similar to SPEV cell line is susceptible to FMDV, RPV,
CSFV, ASFV, TGEV, ADV and other mammal disease agents.

Cells of SPEV line were found to be predominant in hy-
brid A,C, culture based on morphological and cultural
characteristics. The karyotype was transformed, the mo-
dal class increased by one chromosome. The long-term co-
cultivation with splenocytes appeared to result in prolifer-
ation decrease and karyotype transformation. At the same
time, the susceptibility to viruses has not changed. Since
proliferation intensity was lower than that one of SPEV the
split ratio was 1:3; 1:4.

Description of transformed RSK cell line. The cell lines
obtained from other institutions are subjected to tests
for their morphological and karyological identification
at the FGBI “ARRIAH". Thus, RSK cell culture (rabbit skin)
obtained from the FSC VIEV (Moscow) was found to be
non-susceptible to dermatotropic poxviruses and lumpy
skin disease virus. Morphological and karyological exami-
nation of the cell line showed its significant similarity to
SPEV cell line.
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Fig. 8. RSK cell line morphology, 40x lens
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Fig. 9. Karyogram and metaphase plate of RSK cell line,
40 chromosomes

RSK monolayer consists of epithelium-like and rounded
cells (Fig. 8). Modal class — 40 chromosomes, 55% of popula-
tions (Fig. 9). Chromosome morphology and some markers
(medium-size submetacentric with non-stained metacentric
bundle) indicate that given transformed cell line is of por-
cine origin. Split ratio is 1:4; 1:6. The cell line is also suitable
for roller cultivation. It is found to be susceptible to TGEV,
CSFV, as well as infectious bovine rhinotracheitis, equine
rhinopneumonitis, porcine rotavirus infection agents.

We suppose that the rabbit skin cell line was contami-
nated by SPEV cells, which displaced RSK cells after long-
term cultivation. At the same time, its karyotype trans-
formed towards stable hyperploidy.

Description of transformed PPES cell line. PPES
(continuous porcine embryo kidney) cell line deve-
loped by S. Kh. Khaertynov and G. N. Romanovich at
the FSBSI“FCTRBS-ARRVI” (Kazan, Russia) in 1975 is one of
the domestic promising and fast-growing transformed cell
lines. The monolayer consists of polygonal epithelium-like
cells and formed colonies of polylayer (Fig. 10). Modal
class — 51 chromosomes, 31% of populations (Fig. 11).

This cell line is characterized by hyperdiploidy. The same
tendency is observed in other cell lines of porcine origin.
Increase in chromosome number in karyotype have had
no effect on the proliferation intensity. On the contrary,

Fig. 11. Karyogram and metaphase plate of PPES cell line,
51 chromosomes

the transformed PPES cell line split ratio is 1:4; 1:6. In par-
ticular, it is capable of growing in rotating (roller) vessels
that is not typical for hyperdiploid cultures. PPES cell line
is also characterized by absence of significant mycoplas-
ma and virus contamination and therefore it is capable of
long-term continuous passaging. Despite of its good cul-
ture and cytomorphological properties, the growth rate
of porcine viruses, such as CSFV, TGEV, enterovirus, in this
cell culture is low.

Continuous cell lines, PPK and PPK-66b (Kazan line),
were prepared from PPES cell line. These cell lines have
become more susceptible to porcine disease agents, for
example, to porcine parvovirus, after long-term passaging
in different media and sera but the cultures are found to
be chronically contaminated with mycoplasmas and there-
fore have limited potential for continuous passaging with-
out treatment with “strong” antibiotics (up to 10 passages).
Continuous PPK and PPK-66b (Kazan line) are hyperploid
and have modal class of 57 chromosomes in the karyotype.
They are not capable of roller cultivation.

Description of transformed PK-15 cell line
(FGBI “ARRIAH”). PK-15 cell culture is hyperdiploid. It was
developed in the University of California, San-Diego (USA)
in 1968. It was obtained by the FGBI “ARRIAH” from Fried-
rich Loeffler Institute (Germany) in 1986.

VETERINARY SCIENCE TODAY. 2023; 12 (1): 1322 | BETEPUHAPUA CETOAHA. 2023; 12 (1): 13-22

17



18

ORIGINAL ARTICLES | BIOTECHNOLOGY OPUTMHANIbHBIE CTATb | BUOTEXHONOTUA

% of populations
&

0 45 46 47 48 49 50 51 52 53 54 55 56 57 58 60 105
Number of chromosomes in populations

% of populations

35-36 44 50-5354 55 56 57 58 59 60 61 62 63 64 65 66 68 69
Number of chromosomes in populations

Fig. 13. Karyogram and metaphase plate of PK-15 cell line
(FGBI “ARRIAH"), 53 chromosomes

The cell culture consists of epithelium-like cells,
10-14 mm in size (Fig. 12). Its modal class is 53 chromo-
somes (Fig. 13). Proliferation intensity is consistent with
split ratio of 1:4 and 1:6. This transformed cell line is able
to form a complete monolayer in rotating flasks. Its yield
reaches 300 min cells per roller flask (800 cm?) in 3—-4 days.
Multinucleated cells (1-2%) form in the overgrown PK-15
monolayers in culture flasks.

The cell line is susceptible to ASFV, CSFV, ADV, vesicu-
lar stomatitis virus (VSV), Coxsackievirus, vaccinia vi-
rus (VACV), porcine circovirus (PCV), reovirus serotype 2
and 3, adenovirus serotype 4 and 5 and other mammal
disease agents.

Description of transformed PK-15 cell culture (ATCC,
American Type Culture Collection). PK-15 cell tropho-
variants obtained from Hungary and the ATCC have
a modal class of 60 chromosomes (Fig. 14). Cell and
monolayer morphology is identical to those of PK-15
culture described above (Fig. 15). Cell yield and prolife-
ration intensity are also similar. Differences in the karyo-
type can be accounted for different cultivation condi-
tions in different laboratories. In European laboratories
full synthetic media are predominantly used for culti-
vation, whereas protein hydrolysates are often used at
the FGBI“ARRIAH".

Fig. 15. Karyogram and metaphase plate of PK-15 cell line
(ATCC), 60 chromosomes

The cell line is susceptible to ASFV, CSFV, ADV, VSV,
Coxsackievirus, VACV, PCV, reovirus serotype 2 and 3,
adenovirus serotype 4 and 5, and other mammal disease
agents.

Description of transformed PSGK-30 cell line. Con-
tinuous PSGK cell line (continuous Siberian ibex kidney
cell line) was developed by I. G. Kekukh, L. P. Kiryukhina,
Z. M. Lukyanova in the Research Institute of Agriculture
(RIAC) of the MOA of USSR in 1976. There are the follow-
ing trophovariants and sublines of the said cells: PSGK,
PSGK-30, PSGK-60, PSGK-c60 and PSGK-c85.

Several researchers found that this cell culture was
contaminated with the cells of porcine origin (V. G. Kostyu-
chenko, et al.,, 1985; N. Yu. Smyslova et al., 1996). Currently,
PSGK-30 cell line is a highly transformed porcine culture
that has formed as a result of contamination of primary
Siberian ibex kidney cell culture with more viable trans-
formed SPEV, PPK or PK-15 cell cultures.

PSGK-30 cell culture is one of the most active por-
cine cell cultures having high proliferation index up
to 3.0. The split ratio can reach 1:20. High proliferation
potential is achieved by optimization of the nutrient
medium containing lactalbumin hydrolysate at concen-
tration of 0.1%. The cell culture monolayer consists of epi-
thelium-like cells (Fig. 16). The karyotype modal class is
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Fig. 17. Karyogram and metaphase plate of PSGK-30 cell
line, 64 chromosomes

64 chromosomes, the highest one among the cultures
of porcine origin (Fig. 17). The stationary-phase TCL mono-
layer is so dense that the cells become compacted with for-
mation of epithelium-like polylayer in some layer sections.
Conglomerates of the cells often form after trypsinization
for reseeding that form growth colonies when sedimen-
ted and adhered. The cell yield from one cultivation flask
is not higher than 120 min cells. Transformed PSGK-30 is
the main substrate for cultivation of master seed FMDV
of all strains used for the vaccine production.

Description of transformed ST cell line. Cell lines de-
rived from other pig organs, porcine testicles and spleen,
form a specific group of TCLs. ST (swine testicles) cell line
has low proliferative activity. At split ratio of 1:2 non-
confluent monolayer forms for 7-10 days. The cell cycle
takes several days. The monolayer consists of large epi-
thelium-like and spindle-shaped cells. Extracellular matrix
develops in stationary-phase monolayer (Fig. 18).

Weak proliferative activity makes difficult the collec-
tion of the dividing cells used for karyological prepara-
tions. But even though its karyotype can be determined
as diploid (Fig. 19).

ST cell culture has diploid karyotype with about
38 chromosomes. But it technically impossible to deter-
mine its modal class due to absence of sufficient number

Fig. 19. Metaphase plate of ST cell line, about 38 chromosomes

of metaphase plates when standard karyotyping method
is used.

Transformed ST cell line is susceptible to many viruses
affecting pigs (Sus scrofa), but it is not used for produc-
tion of diagnostica and specific vaccines due to its low
proliferative activity (1:2), the cell monolayer forms within
1-1.5 weeks. Transformed ST cell line yielding potential has
not been studied, and this is indicated in the data sheet
for this cell line.

Development of diploid transformed SSs cell line.
During standard operations for preparation of prima-
ry cells from animal organs at the Cell Cultivation Unit
of the FGBI “ARRIAH", subcultivation of trypsinized pig-
let spleen cells using a semi-synthetic nutrient medi-
um + DMEM/F-12, at ratio of 1:2-1:3 supplemented with
10% bovine serum treated with lanthanoides was attemp-
ted. This TCL was preliminary named as SSs (Spleen Sus
scrofa - swine spleen).

At the first passages, the subculture consisted of
mixed cell population with a predominating epithelium-
like cells, which formed colonies evenly distributed over
the entire culture surface of the flasks, then the colonies
merged into a confluent cell monolayer. After trypsiniza-
tion, the cells were large up to 20 um, characterized
by polymorphism and incomplete monolayer conflu-
ence (Fig. 20a).

As the diploid cells of the swine spleen were further
passaged, their proliferative activity increased, the culture
became morphologically more homogeneous, consisting
of polygonal-shaped epithelium-like cells with clear, well-
defined borders and rounded nuclei (with 1-3 nucleoli)
and clear sometimes vacuolated cytoplasm.

Atypical dynamics was observed during subcultivation
of the swine spleen cell line. The monolayer formed for
10 days by the 40t passage (in fact, by the 40™ reseeding).
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Fig. 21. Diploid metaphase plate of continuous SSs cell line,
74% passage, 38 chromosomes

By this passage, the size of the cells decreased, the density
increased, but the number of mitoses remained at
the same level. After reseeding (the cells were harvested
from the substrate using trypsin-versene solution), sedi-
mentation, adhesion and flattening of the cells took place
within 24-36 hours. The medium was significantly acidified
after 96 hours, but the monolayer did not form. Almost con-
fluent monolayer formed when the medium was changed.

Transformed SSs cell line maintains reproduction of
ASFV, CSFV, TGEV and porcine reproductive and respira-
tory syndrome virus.

The next step was to intensify proliferation through
selection of nutrient media and cultivation conditions as
well as to determine cell susceptibility to other animal vi-
ruses. SSs cell culture was adapted to minimum essential
medium (MEM).

By 74™ passage the cell became more morphological-
ly homogenous with predominant epithelium-like cells.
Cells in confluent monolayer were 15 um in size (Fig. 20b).
Proliferation intensity remained low: split ratio of 1:2; 1:3
after 4-6 days. Developed transformed SSs cell line was
susceptible to CSFV, ASFV, ADV, TGEV and other porcine
disease agents. The transformed SSs cell line was used for
research only due to its low proliferative activity.

Karyological examinations showed that transformed
SSs cell population contained mainly diploid cells (Fig. 21).

In our opinion, only cells of stromal origin in the trans-
formed cell line population that in vivo did not demon-
strate intensive proliferation were transformed towards
immortalization.

Fig. 20. SSs cell line morphology: a) at 6 passage; b) at 74" passage (40X lens)

oo

CONCLUSION

Analysis of cyto-morphological and biological proper-
ties of transformed cell lines of porcine origin allows us
to conclude that epithelial cells derived from trypcinized
porcine kidney can be completely immortalized. All con-
tinuous porcine cell lines have similar morphology with
predominate epithelium-like forms. Some of them, SPEV,
A,C,, RSK, tend to adopt a spherical form in suspension.
Some TLCs such as PSGK-30 and PPES, form a partial
polylayer and characterized by significant monolayer com-
paction with pseudosyncitium formation. SPEV is the only
one pseudodiploid cell culture that tends to grow in sus-
pension, it also grows in rotating culture flasks.

Karyological transformations in different cultures sta-
bilized at certain level. Spontaneous increase in chromo-
some numbers in main populations of transformed cell
lines towards triploidy resulted in stabilization of culture
properties and increased proliferation.

Near-diploid cultures (A,C,, RSK) also demonstrated
stable growth parameters and trend for spherical cell for-
mation in the medium as well as were similar to SPEV cell
culture in monolayer quality and cell morphology.

Cell cultures derived from other pig organs: porcine
testicles and spleen (ST, SSs) form a specific group. We
suppose that these TCLs have originated from stromal
cells and are characterized by low proliferative activity and
diploid cell populations. Such TCLs are largely of interest
to researchers.
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