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INTRODUCTION BIOLUMINESCENT YEAST REPORTER (BLYR)/CNC ToxICITY ASSAY
_Czllulto_se qanlc)%rystalsh (CNCs) t_arel wiccilely uses in dcijffet[-ent Construction of BLYR Bioluminescent Output of BLYR Over Sigmoida| Dose-Response
industries, including pharmaceutical and cosmetic production
due to their adept physical and biological properties. Because the Course of CNC Treatment o 100%
CNCs are becoming a more prevalent material and have a high e o 1o, =
potential of being redistributed in the environment, it is ‘ AN Q 100% S 80% F
important to understand their toxic potentials in biological Pt GDP O 80% - o
systems, including organisms of various trophic levels. This ADH § = 60%
study evaluated the cytotoxic effects of CNCs in the lower \_/ @ = 60% 1 e 1g/L g )
eukaryotic organism Saccharomyces cerevisiae and human s ° 3 a0 4 019l [<] 40% |Cz52 = 0.0105 g/l
embryonic kidney (HEKZ293) cells using autobioluminescent ga i * 0.01 gL m ° R*=0.933
yeast and human cell reporters, respectively. The S. cerevisiae 0 20% 4 ¢ 0.001gL O .
and HEKZ293 reporter cells were engineered to express a 5 = 20%
synthetic bacterial luciferase operon (luxCDABETrp) that self- v 0% | | | | | [0
generate all the required substrates for bioluminescent Figure 2. The bioluminescent yeast reporter 4 6 8 10 12 X 0%
production. As a result, these reporter cells allow for continuous (BLYR) is created by introducing two Time of Exposure (Hours) 0.001 0.01 0.1 1
monitoring of the same cell population throughout the period of plasmids, pUTK404 and pUTK401, into a 5. 0 0 9 Eyiosure to CNCs at concentrations | ' )
toxicant exposure, providing a facile means for tracking the cerevisiae host strain. The pUTK401 plasmid 0.001 gL to 1 g/l induced time and dose- CNC Concentration (g/iL)
temporal dynamics of toxic effects on living cells. cc?]ntams ’E{?}e |U8fl_ezgi QTHGS_QUXA ahdd /U;;B, dépendent responses. The bioluminescent output Figure 4. Exposure to CNC induced a
\;\L/,X%rga;frp egepnes of th;;azr(l pgtrr(])v\ca;sCOe_ at 1 g/L C'\(I)C 12 hours post-exposure was sigmoidal dose-dependent response in the
THE BACTERIAL BIOLUMINESCENCE (/ux) expression of the two reporter plasmids ~ 0Scréased 70% compared to untreated control — pioluminescence from BLYR. The ICs, value
de  all necessary  components  to wells. During the same time point, the lowest was determined to be 0.0105 g/L after 10 hours
REPORTER SYSTEM Provl . . y P concentration (0.001 g/L) decreased the of exposure
generate bioluminescence autonomously. bioluminescent output by 25%. P -
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Membrane Lipids | Reductase NADPH
Tmsfer:zﬂ’ﬂ’h (IuxCE) NADP AUTOBIOLUMINESCENT HUMAN CELLS/CNC ToxIcITY ASSAY
, (luxD)
Hristobace 7 Myristie Acid Myristyl Aldehyde The ‘Humanized’ lux Reporter Cassette Bioluminescent Response to CNC Treatment in
EVINEL Autobioluminescent HEK293 Cells
Acetyl-CoA Luciferase o \9& 9 » K & 5 Figure 5. In order to efficiently express
(leAB) o |7 VAR N A A the multigene /ux cassette in human 120% -
H,0 cells, each gene was codon-optimized 3
Light FMN N & AR A for human expression and linked using o 100% -
NADPH, R ¥ 99 viral 2A elements to mimic polycistronic % ;
_ S | expression from a single promoter. c 80% -
Figure 1. The bacterial bioluminescence (/ux) reporter system = 60% -
consists of six genes to facilitate autonomous . . ) . e e 1g/L
bioluminescence expression without the addition of an Autobioluminescent Human Embryonic Kidney (HEK293) Cells T 40% 1 e 019l
exogenous substrate. The LuxCDE and Frp proteins are Figure 6. Autobioluminescent HEK293 cells were % oo | 0019l
responsible for_ generating and l_’ecycllng the aldehyde and generated by integrating the CMV promoter- / E ¢ 0.001 g/L
reduceql flavm_ mononucleotide  (FMNH,) sul_ostrate driven /uxCDABEfrp reporter cassette into pe/rl? 0% . . . .
rgspeotlvely, WhIC.h are catalyzed by the LuxAB luciferase HEK293 cells. A piggyBac transposon was - 0 24 48 72 96
dimer to produce light in the presence of oxygen. employed to facilitate efficient chromosomal [% Q/f Time of Exposure (Hours)
integration of the /ux cassette. During Q =\ _ _ _
ACKNOWLEDGEMENTS farfesion o second pasmid containng iy BJ| w7 Eosus o ONCs nduced o and dossdeponden
piggysac transposase gene was co-introduced CNFC)) at 1 g/L decreased bioluminescence to é ungetectable
Funding support provided by the National Institutes of Health, National with the PB-CMV-Lux vector. The transposase J . . .
Institute of Environmental Health Sciences (NIH-NIEHS). the National will integrate the DNA fragment between the lever after 96 hours. During the same time period, the 0.0 g/L.
Science Foundation, Chemical, Bioengineering, Environmental, and plggyBac inverted terminal repeat (PBITR) CNC concentration reduced bioluminescence by 8.0/" compareg
Transport Systems (NSF-CBET), and the University of Tennessee sequence into the chromosomal in a ‘cut-and- to untreated control cells. Lower CNC co_ncentratlons (9'01 _g/L
Undergraduate Research program. baste’ manner. and 0.001 g/L) appeared to be less toxic, only reducing light

production by 20% after 96 hours.



