Effect of allyl isothiocyanate in the paediatric ALL cell line REH
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and data analyses of these experiments. The CIB and AI will also provide additional time, expertise, 



support and access to laboratory and resources to conduct the molecular experiments on mechanism 



of actions targeting leukemic stem cells at Flinders University, to ensure that Aim 3 is met and 



results/ outcomes produced productively within anticipated timeline. 



 



 
 
 
 
 
 
 
 
 
 
 
 
 
 



Timeline:  
Year 1: Commence Experiments (month 3) to examine the anti-leukaemic actions of all four test 



compounds on ALL cell lines, Nalm-6, REH, SUP-B-15, CCRF-SB and RS-4, RS-11. Primary 



objectives include:  



Complete Cell viability assays  



• Establish concentration versus drug response curve and identify 50% inhibitory 	
concentration IC50 i.e. drug potency), drug efficacy Emax (maximum drug response 	
killing/destroying cancer cells or cell viability) of test compounds for all cell lines 	



• Apoptotic assay by flow cytometry. 	
 



Year 2,3: Commence experiments to investigate mechanisms underlying anti-leukaemic drug action: 	
• Investigate the mechanism for anti-apoptotic, cell cycle arrest by immunoblotting and 	



densitometry (analyses expression level of apoptotic proteins and cycle regulation proteins 	
(3 month) 	



• Quantitative analyses of apoptotic proteins by immunoblotting and densitometry (3 month) 	
• Execution of experiments to examine effect of benzyl isothiocyanate and sulforaphane on 	



leukaemia stem cells from ALL cell lines, Nalm-6, REH, SUP-B-15, CCRF-SB and adult 



leukaemia cells RS-4, RS- 11 (6 month) 	
• Execution of experiments to examine effect of phenethyl isothiocyanate and allyl 	



Figure 3: Ally ITC induces cell death at an IC50 
of 0.3mM in the paediatric ALL cell line REH at 
72-hours. 
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and data analyses of these experiments. The CIB and   A I   w i l l   a l s o   p r o v i d e   a d d i t i o n a l   t i m e ,   e x p e r t i s e ,   support and access to laboratory and resources to con d u c t   t h e   m o l e c u l a r   e x p e r i m e n t s   o n   m e c h a n i s m   of actions targeting leukemic stem cells at Flinders U n i v e r s i t y ,   t o   e n s u r e   t h a t   A i m   3   i s   m e t   a n d   results/ outcomes produced productively within antic i p a t e d   t i m e l i n e .    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Timeline:  

Year 1: Commence Experiments (month 3) to exam i n e   t h e   a n t i - l e u k a e m i c   a c t i o n s   o f   a l l   f o u r   t e s t  

compounds on ALL cell lines, Nalm-6, REH, SUP - B - 1 5 ,   C C R F - S B   a n d   R S - 4 ,   R S - 1 1 .   P r i m a r y  

objectives include:  

Complete Cell viability assays  

•

 

Establish concentration versus drug response  c u r v e   a n d   i d e n t i f y   5 0 %   i n h i b i t o r y  

	

concentration IC

50 

i.e. drug potency

)

, drug eff i c a c y   E

m a x  

( m a x i m u m   d r u g   r e s p o n s e  

	

killing/destroying cancer cells or cell viability )   o f   t e s t   c o m p o u n d s   f o r   a l l   c e l l   l i n e s  

	

•

 

Apoptotic assay by flow cytometry. 

	

 

Year 2,3: Commence experiments to investigate mec h a n i s m s   u n d e r l y i n g   a n t i - l e u k a e m i c   d r u g   a c t i o n :  

	

•

 

Investigate the mechanism for anti-apoptotic,   c e l l   c y c l e   a r r e s t   b y   i m m u n o b l o t t i n g   a n d  

	

densitometry (analyses expression level of ap o p t o t i c   p r o t e i n s   a n d   c y c l e   r e g u l a t i o n   p r o t e i n s  

	

(3 month) 

	

•

 

Quantitative analyses of apoptotic proteins by   i m m u n o b l o t t i n g   a n d   d e n s i t o m e t r y   ( 3   m o n t h )  

	

•

 

Execution of experiments to examine effect o f   b e n z y l   i s o t h i o c y a n a t e   a n d   s u l f o r a p h a n e   o n  

	

leukaemia stem cells from ALL cell lines, N a l m - 6 ,   R E H ,   S U P - B - 1 5 ,   C C R F - S B   a n d   a d u l t  

leukaemia cells RS-4, RS- 11 (6 month) 

	

•

 

Execution of experiments to examine effect o f   p h e n e t h y l   i s o t h i o c y a n a t e   a n d   a l l y l  

	

F i g u r e   3 :   A l l y   I T C   i n d u c e s   c e l l   d e a t h   a t   a n   I C 5 0  

o f   0 . 3 m M   i n   t h e   p a e d i a t r i c   A L L   c e l l   l i n e   R E H   a t  

7 2 - h o u r s .  
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Introduction. Acute lymphoblastic leukaemia (ALL) is the most common cancer in Australian children. Most young children with ALL initially respond well to drug therapy, however, 20% of these children later will experience relapse. Following relapse, the median survival time is 7.5 months1. Whilst the mechanisms of relapse are still unknown, recent evidence suggests the existence of leukaemic stem cells which often remain quiescent and subsequently replenish the blast population. Developing new drugs for paediatric ALL is currently warranted. The current study reported the anti-leukaemic effect of allyl isothiocyanate in paediatric cell REH, with an ongoing aim to further explore its mechanism in ALL stem cells.
Methods. A standard cytotoxic study protocol was used to examine REH cell viability (%) after 72h incubation with allyl isothiocyanate (conc range 0.0001-10000mM).
Results, Discussion. Ally isothiocyanate was found to induce cell death in a concentration-dependant effect, with an identified IC50 = 0.3mM in the paediatric ALL cell line REH at 72-hours (see attached figure). This is the first study which reported the cytotoxic effect of isothiocyanate compounds from cruciferous vegetables (e.g. broccolini) in paediatric ALL. Further preclinical study on the potential role of isothiocyanates and allyl isothiocyanate in paediatric ALL and their action mechanisms are warranted. 
[1] Pham NT, Tran KH, Nguyen TKH (2020). Cureus. 12(7): e9238.
