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SUMMARY 

Tiny particles were found in the medium in the presence of the human leukemia cell line Kasuini-6. The particles 
were separated fi'om human cells by filtration and incubated in RPMI1640 supplemented with 10% fetal calf serum at 
37 C. The particles increased in number very- slowly in the liquid medium but did not reveal any biological activity. 
Transmission electron microscopy of the particles showed a spheroid or ovoid shape in ultrathin section. No specific 
polypeptides from the purified particles were detected by sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS- 
PAGE), except for bovine fetuin that adsorbed to the surface of the particles. X-ray diffl'actometry as well as Fourier 
transform infrared spectrometry suggested the particles consisted of hydroxyapatite. The mechanism of self-propagation 
of the hydroxyapatite particles in liquid medium is currently unknown. This type of particle has been overlooked for a 
long period because it is noncultivable. It will be necessary to examine its biological effects to the cultured cells. 
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Cell cultures are compromised to adventitious infections by var- 
ious microbes or viruses. Mycoplasma is one of the most common 
contaminants in cell cultures. We recently encountered a human 
cell culture suspected of mycoplasma contamination because we 
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found many tiny particles with motility- by microscopic observation 
magnifying at •  This cell culture named Kasumi-6 was origi- 
nally established from human bone marrow ceils and subcultured 
in RPMI1640 medium supplemented with 20% fetal calf serums 
(Asou et al., 2003). We examined the Kasumi-6 cell culture exten- 
sively when deposited to the JCRB Cell Bank for presence of my- 
coplasmas by conventional methods such as microbiological culture 
(Ogata and Koshimizu, 1967), DNA staining (Chert, 1977), and 
polymerase chain reaction (PCR; Harasawa, 1996) but failed to find 
any evidence of mycoplasma contamination. No growth of microor- 

FIG. l. Microphotograph (X600) of" the SPP separated from the cultured 
cells of human origin. Most self-propagating particles range from 0.5 to 1.5 
tzm. Some particles showed a gourd-like shape. They can be propagated in 
duplicate every week. 

FIG. 2. Electron-microphotograph (• of ultrathin section of the 
self-propagating particles (SPP). The SPP was surrounded by a thick wall. 
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FIG. 3. Fourier transform infrared spectrometry of the self-propagating particles (SPP) (top), hydroxyapatite (middle), and calcium 
phosphate (bottom). The SPP were heated at 500 C for 2 h prior to analysis. 

ganisms was apparent in a myeoplasma medium, and the result of 
DNA staining with Hoechst  33258 (0.1 /xg/ml) was not convincing. 
No significant amplification was obvious by the PCR. 

The tiny particles seemed to propagate in the medium in the cell 
line Kasumi-6. The size of the panic les  was almost constant, but 

the number of the panic les  increased slowly in the liquid medium. 
We froze the Kasumi-6 cell culture at - 8 0  C overnight and filtered 
the thawed cell culture through a membrane filter with a pore size 
of 800 nm to eliminate the cells and cell debris of human origin. 

The filtrate was added to the fresh RPMI1640 medium supple- 
mented with 10% fetal calf serums and was further incubated at 37 
C. The isolated tiny panic les  seemed to be viable since they in- 
creased in number daily in the cell-free medium supplemented with 
fetal calf serums but were nonculturable on conventional agar plates 
of enriched medium in an atmosphere of aerobic or anaerobic con- 
dition. The size of the self-propagating particles (SPP) ranged from 
0.5 to 1.5 ~m in the liquid medium, which was almost equivalent 
to or less than the sizes of ordinary bacteria. Some of the SPP 
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showed a gourd-like shape (Fig. 1). The SPP did not propagate in 
serum-free medium. No such particle was evident in the mock- 
infected control RPMII640 medium supplemented with fetal calf 
serum for at least 3 wk. 

We tried to isolate DNA from the SPP pellets collected by cen- 
trifugation of the cell-free cuhures at 10,000 • g for 10 rain at 4 
C but failed. The white pellet of the SPP was not soluble by pro- 
teinase K or SDS. We used several procedures, such as the phenol- 
chloroform method as well as the column method, using commercial 
kits such as QIAGEN genomic-tip 500/G (catalog no. 10262) with 
genomic buffer set for bacteria (catalog no. 19060) and TaKaRa Dr. 
GenTLE for yeasts (code no. 9084). 

The pellet of SPP was washed three times with Dulbecco's PBS 
solution without calcium and magnesium and then subjected to 10% 
SDS-PAGE and to fluorescent X-ray analysis in energy-dispersive 
X-ray spectrometer EDV-700HS (Shimadzu Corp. Inc., Kyoto, Ja- 
pan). SDS-PAGE produced a single band of about 66 kDa under a 
reduced condition and about 54 kDa under an intact condition (data 
not shown). The band was transferred to polyvinylidene fluoride 
membranes and used for determination of amino acid sequence at 
the N-terminus. Thirteen amino acid residues at the N-terminus 
were revealed to be IPLDPVAGYKEPA, which were identical to 
bovine c~-2-HS-glycoprotein (fetuin). Fetal calf serum used for me- 
dium supplement seems to be most probable source of the bovine 
fetuin. The pellet of SPP was found to consist of calcium and phos- 
phorus by fluorescent X-ray analysis (data not shown). 

The white pellet of SPP was further fixed with glutaraldehyde. 
Thin sections prepared from the fixed pellets of SPP were stained 
with uranyi acetate and lead nitrate and examined by electron mi- 
croscopy at 80 kV (Fig. 2). The SPP seemed to be homogeneous 
and was surrounded by thick walls. 

The white pellet of SPP was then heated at 500 C for 2 h and 
analyzed in an X-ray diffractometer RINT2200 (Rigaku Corp. Inc., 
Tokyo, Japan) and in a Fourier transform infrared speetrophotometer 
FTIR 8600PC (Shimadzu Corp. Inc., Kyoto). Spectrums obtained 
from the X-ray diffractometry suggested the SPP were hydroxyap- 
atite or calcium phosphate when commercial hydroxyapatite 
[Calo(PO4)6(OH)2 ] (lot no. SDR3008; Wako Pure Chemical Ind., To- 
kyo, Japan) and calcium phosphate tribasic [(Ca3(PO4)2)zCa(OH)2] 

(lot no. SDN0964, Wako Pure Chemical Ind.) were used as refer- 
ences (data not shown). Fourier transform infrared spectrometry dis- 
tinguished hydroxyaapatite and calcium phosphate by a specific 
spectrum at 1640 cm 1. The spectrum of the SPP was similar to 
that of hydroxyapatite (Fig. 3). A trace amount of organic com- 
pounds, such as fetuin, was removed by heating at 500 C for 2 h. 

These accumulated data indicate that the contaminants found in 
Kasumi-6 cell cultures are hydroxyapatite particles adsorbed by 
bovine fetuin. Fetuin, a negative acute-phase reactant, is known to 
have affinity to apatite (Price et al., 2004) and may promote an 
increase in the numbers of hydroxyapatite particles by unknown 
mechanisms. Although the SPP was similar to the large type of the 
alleged nanobacteria (Kajander and Ciftcioglu, 1998; Cisar et al., 
2000), no biological feature was obvious. Although nanobacteria 
also called nannobacteria were originally found as geological objects 
by scanning electron microscopy (Folk, 1993), their biological fea- 
tures are also unknown. 
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