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* Embryos of the selected stage of development were transferred to a non-treated 6 well plate. _ _ _ .
AbStraCt « The CBC oxime was added to the cultures from a 25mM stock culture in DMSO to final CBC Oxime Induces Apoptosis at the Gastrulation Stage (24hrs post fertilization)

Natural products are an important source of existing and potential new anti-cancer drugs. We have previously shown that concentrations of 10-50uM, with an equal volume of DMSO added to the controls. e Again, concentration dependent results, but 50uM oxime treatment produced significantly
cannabichromene (CBC) oxime and several CBC oxime esters have potent anti-mitotic activity when used in bioassays with sea . Embryos were exposed to the drugs for 150 minutes then concentrated by gentle centrifugation to stronger effects. As shown In Figure 9, there were high levels of cell death and apoptosis.
urchin embryos. In this study we explored the effect of the CBC oxime on cell viability and apoptosis in sea urchin a volume of 1mL
embryos. Newly fertilized or gastrula stage embryos were combined with 10uM or 50uM CBC oxime as well as a DMSO only T ' _ _ Live-or-Dye Green Caspace Figure 9. Shows
control. At various timepoints, samples of the embryos were removed from the cultures and stained with three different fluorescent * Nuclear staining was done by addlng 1-2 dI’OpS of NucBlue leeReady Probes Reagent . cell death and
dyes. Nuc_BIue (ThermoFi_she_r)_ was used to d_etermir_le ce_II number, apo_pt(_)tic effects were observed with CellEvent caspace 3/7 (ThermoFisher). Caspace activation was detected by adding 1 dI’Op of CellEvent caspace 3/7 E apoptosis in
(ThermoFisher), and cell viability was determined with Live-or-Dye (Biotium). As expected, there was a clear effect of the CBC : T : .- : © embryos after
oxime on the rate of cell division. The embryos exposed to both 10uM and 50uM CBC oxime showed a reduction in cell division Green (ThermoFisher). Cell viability was determined by the addition of 1uL Live or Dye i: _ 24hrs post
compared to the controls, with an almost total inhibition in the higher concentration. Cell viability assays using the vital stain (Biotium)_ - Gy fertilization
Live-or-Dye showed a concentration dependent effect of the CBC oxime on cell viability, with levels of cell death reaching almost . - - U - - .
80% in the 50uM concentration by 3 hours after drug addition. Finally, staining with CellEvent caspace 3/7, which indicates the Embryqs were |r_1c:ubated with the 3 stains In the_ dark for 30 minutes. Samples were pIaCEd on * Observed 100 embryos Per treatment cvery 30 minutes for 2hrs.
presence of active caspace activity, demonstrated concentration dependent induction of apoptosis following exposure to the CBC glass slides and imaged on an EVVOS Cell Imaging System. One hundred embryos were assessed « Asshown in Figures 10-12, we again saw high levels of cell death and apoptosis in the treated
oxime drug. Therefore the loss of cell viability observed was due to apoptosis rather than necrosis. There are clear toxic effects for each treatment. embryos
seen when this drug is exposed to developing sea urchin embryos, suggesting that it might have potential use as a chemotherapy i _ '
agent capable of inducing apoptosis in cancer cells. We plan to test this hypothesis on human cancer cell lines in the near future. Cancer cell experlments. rontoric coll Send Calle Cell Death Vs Apoptosis at S04V
« A melanoma cell line (A375; ATCC) was cultured in DMEM supplemented with 10% FBS and _, A
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" grown at 37 degrees C at 5% CO,. Cells were grown to confluency in 24 well or 96 well plates
I ntrOd U Ctl O N before drug addition.
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« CBC oxime was added to final concentrations of 10-50uM with DMSO added to the controls. L. T e e O
« Cancer is a disease that causes cells to grow uncontrollably and is a leading cause of Etoposide (400ug/ml) was used as a positive control for induction of apoptosis. J_ et e
death (American Cancer Society 2019).  To determine the impact on cell viability and induction of apoptosis, caspace activation, cells were . . _ ;C o "
o : - - - Figure 10. Cell death trends in Figure 11. Apoptosis trends in Igure 12. Comparing ce
A few of the most common treatments that are used to fight cancer are surgery, stained with NucBlue, Live or Dye and CellEvent caspace 3/7 Green. cgh treatment of embryos each treatment of embryos death and apoptosis trends in
chemotherapy, radiation, and immunotherapy, but many come with unwanted side effects « An additional test of cell viability was utilized, the XTT assay (Sigma). Cells were grown to over 2hrs over 2hrs the 50M embryos over 2hrs
. E)mitlgfn?r:eclj' nczr tlnsrtcl)tbultaer,nzqii)allncer treatments is chemotherapy drug resistance ngﬂg ?nci Ir? " Wil Zlﬁtes’ CI?]C IOXITe;N as'a('jdEd ford24 hOU_rS,(;her} o Xg— SOI[IJ“On W?ls CBC Oxime Induces Apoptosis in Melanoma A37> Human Cancer Cell Lines
. 19gest Probiems | . . Py Orug ! aqgded Tor & hours. t4 hours, the level ot stalning was determined using an Elisa plate reader. * \We observed a concentration dependent increase in the level of cell death and apoptosis
meaning there Is a continual need for new effective anticancer drugs (Wang et. al, 2019). Cell viability was calculated as (absorbance of drug treated cells/absorbance of control - - :
« Natural products that come from plants and microbes are an excellent source of these lIs)X1 following a 24 hour exposure to the CBC oxime (Figure 13),
dral products P y cells) X 100. * An XTT assay to determine cell viability also demonstrated that the CBC oxime

reduced cell viability in the A375 cells (Figure 14). Etoposide was used a positive
control in both experiments.

drugs. They can be synthetically altered to become more potent, and can relieve some of - -
the toxicity and unwanted side effects of traditional cancer treatments (Demain & Resu ItS all d D ISCUSSION

vaishnav, 2019). + NucBIue shows us the number of nuclei present in the embryos, Live-or-Dye is a red
« Taxol (plant based), Etoposide (plant based), and Statins (microbe based) are examples of HCBILE SHOWS US ThE NUMDBET 0T hUCICl presentin the EMDryos, LIVE-OrLYe 1s a e
fluorescent dye that permeates the membrane upon cell death, CellEvent caspace 3/7 turns

drugs that come from natural products that are approved for the treatment of cancer or ) 4 _ _ Figure 13. Cell o CelibeatsApoprosinASTS Cellines Figure 14. (XXT -
have anti-tumor activity (Demain & Vaishnav, 2010) cells with activated 3/7 caspase a fluorescent green to showed induced apoptosis. deatr}[ and assay) Cell viability .
. ' . . .. apoptosis g 2% percentages in z
 Natural products can act on cancer cells via several mechanisms including induced _ L _ _ frequency in A375 (™ A375 cell lines after -
apoptosis (Demain & Vaishnav, 2010), which is a useful tool in combating the problem of CBC Oxime I_3quks Cell D|V|3|or_1 and Induces A|_oo_p_t03|s During Early D_e\_/elo_pment cell lines after - o || I I Il 24hrs exposure. - .
chemotherapy resistance (Amaral et, al. 2019) * Asshown in Figure 4, CBC oxime blocks cell division when added at fertilization. 24hrsof exposure. ™ LD ZD Gl S s s e
» CBC (cannabichromene) is a compound that comes from the plant Cannabis sativa. Its * Control embryos showed normal cell division, with no signs of cell death or Induced i i
alkane chain was synthetically altered in Dr. Henry’s lab (Henry & Parks) with an oxime apoplosis _ _ . -
group to form the product, CBC oxime (cannabichromene oxime) * The 10uM of oxime showed a reduced number of nuclei and some cell death and apoptosis In CO”CI LSion
| | embryos compared to the control.
OH Moo * The 50uM of oxime had the most significant effects on cell viability. Cell division has slowed After testing cannabichromene oxime for anticancer activity using sea urchin embryos and a
o cnc /k/\fb\/\/\ ij rlgure 2. CB5C and or completely stopped, significantly more dead and apoptotic embryos compared to the human cancer cell line, the results were encouraging. We found a concentration effect between
I ure . - : " NucBlue Live-or-Dye Green Caspase - - = - - - -
cannabichromene) ” > 0 o (cannabichromene control and 10uM of oxime. 2 the different treatments of the CBC oxime, with the highest concentrations of oxime showing the
] _ _ ] ] _ Xime _ Average Number Of Nuclei of 60 Embryos per . - - - - - - - - -
. Apoptosis is programmed cell death and its pathways occur both intrinsicafty ) Figure 4. The freatment aure s, Shows : _ most s!gnlflca_n_t res_ults. Sea urchin embryos treatfed_ Wm_SOuM CBC oxime either |_mmed|ately
(intracellular stimulus) and extrinsically (external stimulus) (Robertson et. al, 2006). gnfer?:;el:r;bgg il following fertlllzatloq or at the gastrula stage exhibited ’ng_h levels of cell death which was
* The impact of induced apoptosis on cells is an important mechanism in anti-tumor embryos per - * nuclei, cell death, strongly correlated with expression of markers for apoptosis. In the A375 human cancer cell
Drocesses treatment E and apoptosis in lines, we also saw the most significant effects on cell viability with the 50uM CBC oxime
| 3hrs post . each treatment of treatment. With th mpelling results for cannabichromene oxime’s anti-tumor properties, it
] ] fertilization .- pr— embryOS. ;:1 - e-a cnt. cSC CO pe g CSUlIlS 10 C- cnromence ox : cS p- p y
g;gt‘;\':vef's FooptsS omi tooe sooun is important that further research should continue on naturally derived compounds like
pathwais'activate multiple - S ' | cannabichromene oxime, as they could be the solution to cancer drug resistance, as well as
E\:g;ihn;”\glﬂlnvgtlg fﬁ('e'é jgat - As shown in Figures 5-9, CBC oxime caused cell death primarily by inducing apoptosis. relieving some of the unwanted and toxic side effects that traditional cancer treatments generate.
effector caspases that are «  Observed 100 embryos per treatment every 30 minutes for 2hrs. Refe rences
esflegt'a:r:”éh% prtomOt'tO” IOf « Strong concentration dependence between the treatments, with 50M having the most effects
5 =i ;gOG)ea (Robertsonet. al, on cell death and apoptosis over the 2hr time peri()d_ «  Amaral RG, dos Santos SA, Andrade LN, Severino P, Carvalho AA. Natural Products as Treatment against Cancer: A Historical and Current
. ' . . T . . Vision. Clin Oncol. 2019; 4: 1562.
e ° Strong correlation between cell death and apopt05|s, makes It Ilkely cell death Is occurring due «  American Cancer Society. (2019). Cancer Prevalence: How Many People Have Cancer? Retrieved November 08, 2020,
e Sea urchins are a great model system to test for the effectiveness of antitumor drugs to induced apoptosis from the CBC oxime. -  Demain, A. L., & Vaishnav, P. (2010). Natural products for cancer chemotherapy. Microbial Biotechnology, 4(6), 687-699. doi:10.1111/j.1751-
. ] - 7915.2010.00221.x
because they are easy to observe over a short pe“Od of tlme; they go through rapld cell | Apostosis v& Mortallty «  Ettensohn, C. A. (2017). Sea Urchins as a Model System for Studying Embryonic Development. Reference Module in Biomedical Sciences.
division, and they are a comparable system to humans because they are deuterostomes . e e doi:10.1016/b978-0-12-801238-3.99509-6
S . 5 8 Mcclay, D. R. (2011). Evolutionary crossroads in developmental biology: Sea urchins. Development, 138(13), 2639-2648. doi:10.1242/dev.048967
(NIShIOka et. aI, 2003; Ettensohn, 2017; I\/ICCIay, 2011). £ g 5= «  National Cancer Institute. (2015.). What Is Cancer? Retrieved November 08, 2020,
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Sea urchin experiments: Figure 6. Cell death trends in Figure 7. Apoptosis trends in Figure 8. Comparing cell
: ' ' - SRS death and apoptosis trends in A kn I d m nt
« Adult sea urchins (Lytechinus pictus) were spawned by intracoelomic injection of 0.5M each treatment of embryos each treatment of embryos C OW e e S
over 2hrs over 2hrs the 50uM embryos over 2hrs
KCI.
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