Rapid ldentification of Cell Lines Sensitive to Clostridium perfringens
Epsilon Toxin

Results and Discussion

Nineteen cell lines were assayed for activated epsilon sensitivity using the xCELLigence
System and cytotoxicity assays, three representatives were selected and displayed in Figure 1.
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The pore-forming epsilon toxin, produced by the ubiquitous anaerobe Clostridium perfringens, is a
CDC/USDA overlap class B select agent and is of particular concern to the agricultural and biodefense
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subsequently strengthening the basis for toxin inhibition, treatment and countermeasure development.
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staining dyes to verify observed xCELLigence System and cytotoxicity assay data and to investigate
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concentrations than that of the most sensitive cell line known previously (EC;,0 9.822 nM and
0.299 nM vs. 23.4 nM/1 nM and 10nM) .

representing effects of multiple toxin concentrations over time. (D) Endpoint results of classical cytotoxicity assays following 24 hour toxin

cellular receptor(s) and mechanism of action so further research is vital. Though four known sensitive cell | _ ects _ _ Cle /&
incubations. An identical panel of toxin concentrations were used for both assays. Error bars indicate standard deviation.

lines exist, only two are widely available (MDCK and G-402). Therefore, our goals were to evaluate the

Roche XCELLigence System as a means of rapidly screening cell lines for activated epsilon toxin sensitivity _ - 2. The Roche XxCELLigence Sy st e B(sdata correlated closely with the classical cytotoxicity

and to expand in-vitro modeling capabilities. ATCCE® No./Designation Source . é(r(]i,lft:l\l/ﬁf//né(e: SeCnystft)f\zi(;/;:IIEt)(/: me t h ofihdirgygs but provided a higher throughput screening capability, greatly increased data
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ATCC® Cell Lines Used in This Study : ggt_'zzzzgé’g (( §u“§:rr [Ic‘j Emgg}é 2:823 8-2(7)2 :m 8-235 m 3. Blebbing and apparent syncytia were observed in some but not all cell lines, which indicates
: 2 L _ = : : : : differential cell response mechanisms and imbalance in membrane ion permeability . Sensitive cell

The panel of cell lines used in this study are located in Table 1. wRbrass (CBHS (ruman Sran) nCONCLISIve LA lines display varying degrees of sensitivity . Comparison studies of these differences may better

Cell Culture and Maintenance : Cell lines were cultured in T-75 vented-cap flasks (Corning, Inc., Lowell, MA) HTB-11E  (NB3K) (Human Brain) Inconclusive N/A oS UsPiay valying dey - /- P /

i . . e .. HTB-14E  (-87 MG) (Human Brain) Inconclusive N/A lluminate epsilon t o x Inreénhanism of action .

using the designated cell culture medium (ATCC, Manassas, VA) containing the specified percentage of heat CCL-250E ( S-N2B) (Human Cecum) 329 M 9.3 NM

iInactivated FBS (ATCC, Manassas, VA), per ATCC protocols. Cells were passaged approximately every 3 %2 CCL-247E ( H-CLF) (Human Colon) 21.2 nM* 93 5 nM 4. Future work to clarify epsilon t o x i mmeéhanism of action using these findings are planned .

days. CRL-2170E ( SW 157 3 (Human Lung) N/A Mild sensitivity

Roche xCELLigence System Assays : 100 uL of appropriate media were added to the designated wells of CCL-30E__(_R P2680) (Human Nasal Septum) N/A Mild sensitivity R -I:

the 96-well E-Plate (Roche Applied Science, Indianapolis, IN). E-Plate baseline impedance was established, HTB-43E HaDu) (Human Pharynx) /AT 96.9 niM ererences

after which, cells were seeded at 20,000 cells/well and incubated at room temperature for 30 minutes. E-plate CRL-1300C1:IC§:L£é8H5KEZl-|CEC§N5A§.19-I—)IC) (é:rl:]r:;? kil:jr;]ge)y) mgt :gzz:t:ﬁ wﬁ 1. Hatheway C. (1990) Clinical Microbiological Reviews, 3(1), p. 66-98.

was subsequently inserted into the RTCA SP Station and readings taken every 15 minutes. Following a 24 HTB37E ( @pc o (Human Colon) Not sensitive N/A 2. Worthington R, Mulders M & Van Rensburg J. (1973) Onderstepoort J. Vet. Res., 40(4), p. 153-156.

hour growth period, 100 pL of media was removed from each well and replaced with 100 pL of the CRL-276 2E ( SRMK (Monkey Kidney) [11.5 nM] [11.2 nM] 3. Songer J. (1996) Clinical Microbiology Reviews, 9(2), p. 216-234.

appropriate activated epsilon toxin (BEIl Resources, NR-4670) concentrations or media (negative control) and CRL2005E (DI TN (Rat Brain) 7.0 nM 12.6 nM 4. McClain M & Cover T. (2007) Infection and Immunity, 75(4), p. 1785-1793.

readings were resumed. An initial screen was performed on all cell lines to determine sensitivity. Susceptible CRL-2006E (CTX TH (RatBrain) 8.8 "M 7.6 "M 5. Schmitt C K, McKee M L, & O 6 B r A De (2991) Infection and Immunity, 59(3), 1065-1073.

cell lines were then characterized more extensively using the xCELLigence system and cytotoxicity assays as CCl&:ZLflgllEE (( ';;'Ztﬁ 07 4 (H“(r&irr‘]lir;‘ﬂ'i(;gf;“”e) '”f;gcr']‘l‘wsl‘:e '”Z‘;”zc'm"e 6. Petit L, Gibert M, Gillet D, Laurent-Winter C, Bouquet P, & Popoff M. (1997) Journal of Bacteriology,

described below. 179(20), p. 6480-6487.

Cytotoxicity Assays.

Cytotoxicity was determined using the method of Schmitt et al. 1991°. Cells were seeded at 20,000 cells/well
in a 96-well plate and incubated for approximately 24 hours at 37°C. Afterwards, culture medium was
removed and activated epsilon toxin, diluted in media to appropriate concentrations, was added to the cells
and incubated for an additional 24 hours. Next, media was removed and the cells fixed with 10% formalin for
30 minutes and stained for approximately 1.5 hours with 0.13% crystal violet solution. Stain was removed and
plates rinsed with water. After air-drying, dye was solubilized with 70% methanol, the plate shaken for
approximately three minutes and absorbance read on a SpectraMax® M2 plate reader (Molecular Devices,
Sunnyvale, CA) at 600 nm.
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Table 1: Cell line sensitivity and EC.,0 Hif applicable) produced by activated epsilon toxin. iMild s e n s i t sSignifies anmbserved dose-
response effect, yet the highest employed toxin concentration fell short of producing an EC., following 24 hour incubation. i N oste n s i Signiies 0
no cytotoxicity observed at maximum dose concentration of 100 nM. i | n ¢ o n ¢ | indisates seasitivity testing results were inconclusive at
maximum dose concentration of 100 nM. Further testing is required to establish sensitivity. i N/ demotes the cell line was not assayed. * n=3 (all
other values are n=6); ¥ Cells did not grow sufficiently on E-plate, therefore, cell line was not assayed; Y 72 hour data point following toxin addition.
All other EC.,0 svere calculated at the 24 hour point following toxin addition. Microscopy indicated that bracketed values represented cessation of
growth and morphology changes instead of cytotoxicity. 8Vero cells previously reported as not sensitive®. ** 36 hour data point following toxin
addition.

The two widely available cell lines with known sensitivity to epsilon toxin, MDCK (ATCC CCL-34) and G-402 (ATCC CRL-1440) were assayed in-
house using cytotoxicity assays to establish a baseline. Results were EC.,: 23.4 nM (low passage MD C K ® 520), EC,,: 1 nM (high passage
MD C K 3s30) and EC.,: 10 nM (G-402).
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