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Fig. 1 Morphological observation of “ black granules ”

(a) The observation was performed using 40x objective and 10x eyepiece under inverted microscope; (b) The observation was performed using a

transmission electron microscope.
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Brevundimonas faecalis CS20.3"(FR775448)
Brevundimonas terrae KSL-1457(DQ335215)
Brevundimonas diminuta ATCC 11568"(GL883089)
Brevundimonas sp. GYBL3
Brevundimonas naejangsanensis DSM 23858"(ATXN01000003)
Brevundimonas olei MJ15"(GQ250440)
Brevundimonas vancanneytii LMG 2337"(AJ227779)
Brevundimonas abyssalis TAR-001"(BATC01000012)
Brevundimonas canariensis GTAE24"(KX898252)
Brevundimonas subvibrioides ATCC 15264"(ADBMO01000034)
Brevundimonas lenta DS-18"(EF363713)

Brevundimonas denitrificans TAR-002"(AB899817)
Brevundimonas basaltis J22"(EU143355)
Brevundimonas humi CA-15"(KY117472)
Brevundimonas bullata 1AM 131537(D12785)
Brevundimonas staleyi FWC437(AJ227798)
Brevundimonas mongoliensis R-10-10"(MF436701)
Brevundimonas viscosa CGMCC 1.10683"(jgi.1076140)
Brevundimonas kwangchunensis KSL-102"(AY971368)
Brevundimonas alba DSM 4736"(AJ227785)
— Brevundimonas poindexterae FWC40"(AJ227797)
Brevundimonas albigilva NHI-137(KC733808)
— Brevundimonas aurantiaca DSM-47317(AJ227787)
Brevundimonas mediterranea V4.BO.10"(AJ227801)
Brevundimonas intermedia ATCC 15262"(AJ227786)
72| Brevundimonas nasdae GTC 10437 (AB071954)

88 Brevundimonas vesicularis NBRC 12165"(BCWMO01000033)

Brevundimonas lutea NS26"(KX601076)
Brevundimonas bacteroides DSM 4726 (JNIX01000007)

24 Brevundimonas halotolerans MCS24"(QTTA01000016)

24 Brevundimonas variabilis ATCC 152557(AJ227783)

Brevundimonas balnearis FDRGB2b"(LN651199)
Brevundimonas aveniformis DSM 17977 (AUAO01000001)

Sphingomonas adhaesiva DSM 7418"(NWVC01000026)

Fig.2 Neighbour—joining phylogenetic tree of Brevundimonas sp. GYBL3
Neighbour-joining phylogenetic tree, reconstructed based on a comparative analysis of 16 S rDNA gene sequences, showing the phylogenetic

position of Brevundimonas medium and the type strains of related bacteria. The strain in red was isolated from our laboratory. Filled circles at nodes

indicate generic branches that were also recovered using the maximum-likelihood and maximum-parsimony algorithms. Bar: 0.0100 substitutions

per nucleotide position.
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Fig.3 Antibiotic susceptibility test of “ black granules ”
In each treatment group, 10 pl of bacterial suspension was added to 2 ml of fresh LB medium, and the control group was added with DMEM
medium. The final concentration of each antibiotic as described below: ampicillin, 50 mg/L; puromycin, 2 mg/L; chloramphenicol, 25 mg/L;
erythromycin, 200 mg/L, tetracycline, 2.5 mg/L; penicillin-streptomycin (100x ) : 2 pl; gentamicin-amphotericin B (100x ) : 2 pl. The
negative control of antibiotics was absolute ethanol (2 pl) . The values of 4, were detected after 48 h of “black granules” inoculation. Different

letters above bars represent a significant difference (P<0.05) .

Absolute ethanol GEN-AMP B PEN-STR

Bacterial
suspension

LB medium

Fig.4 The impact of “ black granules ” on cell proliferation
The 293T cells were uniformly seeded into 6-well plates (1.0x10%well) . Different antibiotics were added to each column of cells, and 10 ul of
bacterial suspension or 10 pl of fresh LB medium were added to each line of cells. After 48 hours, cells were stained with crystal violet staining
solution. CHL: chloramphenicol, 25 mg/L; ERY: erythromycin, 200 mg/L; TET: tetracycline, 2.5 mg/L; PEN-STR: penicillin-
streptomycin (100x); GEN-AMP B: gentamicin-amphotericin B (100x) .
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Detection and Treatment of “Black Granules” Contamination in Cell Culture”

ZHOU Yi-Ting"?, GAO Zeng-Hong"”, YANG Jia-Wen'?,
WANG Jin'"?, GUO Ya-Bin'?", MA Guang-Wei'?"

(YGuangdong Provincial Key Laboratory of Malignant Tumor Epigenetics and Gene Regulation, Guangzhou 510000, China;
DMedical Research Center, Sun Yat-sen Memorial Hospital, Sun Yat-sen University, Guangzhou 510000, China)

Abstract Many domestic cell culture laboratories are plagued by "black granules" contamination, which are
commonly referred to as "nanobacteria" contamination in foreign countries, but the species of "black granules"
has not been determined. "Black granules" were isolated from DMEM medium, and 16 S rDNA sequencing and
VITEK-2 microbial identification system were used for the classification and identification of "black granules".
Antibiotic susceptibility assay and crystal violet staining technique were used to screen the antibiotics sensitive to
"black granules" and their suitable concentrations for cell culture. We observed that "black granules" were spotted
or flaky with an inverted microscope. The "black granules" was rod-shaped, with a length of 1 300—1 600 nm and
a width of 400-500 nm under the transmission electron microscope, and "Brownian motion" was performed in
situ under confocal laser scanning microscope. The results of 16 S rDNA sequencing and VITEK-2 microbial
identification system showed that "black granules" was a new strain of Brevundimonas, and its sequences were
97.8% similar to Brevundimonas diminuta as well as 98.1% similar to Brevendomonas faecalis, respectively.
Antibiotic susceptibility assay showed that "black granules" were sensitive to antibiotics chloramphenicol
(25 mg/L), erythromycin (200 mg/L) and tetracycline (2.5 mg/L), but resistant to ampicillin (50 mg/L), puromycin
(2 mg/L), penicillin-streptomycin (100x) or gentamicin-amphotericin B (100x). Crystal violet staining showed
that the proliferation of "black granules" was inhibited by the chloramphenicol (25 mg/L), erythromycin
(200 mg/L) or tetracycline (2.5 mg/L) in the DMEM medium, and the inhibition of "black granules" for cell
proliferation were reduced. In summary, the "black granules" isolated and identified in our study was a new stain
of Brevundimonas, and the inhibition of "black granules" for cell proliferation could be reduced by low
concentration of chloramphenicol, erythromycin or tetracycline. Due to the limitations of this study, there may be
other possibilities for the species of "black granules". This study provides new research ideas and methods for

species identification of "black granules" or nanobacteria and sterile culture of cells.
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