Correction of behavioral deficits and reduction of inflammation under the influence of genistein in R6/1 mice:
comprehensive research on a new therapeutic approach in Huntington disease
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Fig. 1. Molecular theraputic strategies of Huntington disease. Fig. 2. Molecular mechanism of genistein action. possibility of long-term use
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Huntington disease (HD) is one of genetic neurodegenerative disorders. It is caused by a mutation in the IT15 gene which consists of expansion of the degradation istei LS el ehees)
CAG triplet. This expansion causes appearance of a long stretch of glutamine residues (polyQ region) in the amino acid sequence of the huntingtin protein e genistein
(HTT). Mutant huntingtin (mHTT) forms aggregates which accumulate in cells, causing their dysfunctions. Unfortunately, treatment of HD consists only on Innibition of ( ]
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alleviating its symptoms to date. One of the most promising strategy for its treatment is stimulation of mutant huntingtin degradation, particularly by the L HO

autophagy process. l Autophagy process

Genistein is one of the natural substances belonging to the isoflavone group and found in large quantities in legumes. Its molecular mechanism of action Proteasome
Is based on inhibition of mTOR kinase activity resulting in the activation of lysosomal biogenesis factor (TFEB; Transcriptional Factor EB) and as a | I > 6I ] s
consequence, induction of the autophagy process. Given that this compound is completely safe to use (completed safety phase of clinical trials) and that it :<26 healthy T of autor;ha%y crossing the blood-brain barier
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v the level of aggregates of mutant huntingtin (mHTT) on a model of cells taken from HD patients; e Y } A >
v’ cognitive and anxiety behavior as well as muscle grip strength in R6/1 mice constituting a genetically modified HD model; Protein degradation is one the most promissing therapeutical strategy for Huntington disease genistein-based m)\a 7
v" intensity of peripheral inflammation characteristic of the studied disease in R6/1 mice. and the autophagy process is one of processes which can be use to this phenomenon. therapeutic strategy ﬂ
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Cellular studies’ results Fig. 5. Genistein decreases the level of huntingtin control 30 uM genistein 60 uM genistein 100 uM genistein
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Fig. 3. Genistein decreases total amount of mutant huntingtin in transfected HEK293 cells Fig. 4. Genistein decreases number and volume of huntingtin aggregates In patients’ derived fibroblasts
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The effect of increasing genistein concentrations on aggregates and the soluble form of mutant huntingtin in huntingtin in transfected HEK293 cells (fluorescence microscopy). Error bars represent the standard
transfected HEK293 cells (Western blotting). Error bars represent the standard deviation. Statistical analysis deviation. Statistical analysis was performed using t-Student's test. Differences were considered The effect of increasing genistein concentrations on number and volume of aggregates of huntingtin in patients’ derived fibroblasta. Error bars represent the
was performed using t-Student's test. Differences were considered statistically significant (*) at p <0.05. statistically significant (*) at p <0.05. standard deviation. Statistical analysis was performed using t-Student's test. Differences were considered statistically significant (*) at p <0.05.
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Fig. 7. Genistein normalizes the number of movements in R6/1 mice. Fig. 10. Genistein improves memory parameters in R6/1 mice.
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The effect of genistein on locomotor activity in R6/1 mice and control mice that were given water (control) or genistein at a dose of 150
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Differences were considered statistically significant (*) at p <0.05. Fig. 12. Genistein reduces inflammation in peripheral blood in R6/1 mice.
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Conclusion
Genistein reduces the level of soluble as well aggregates of mutant huntingtin protein.
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The effect of genistein on anxiety behavior in R6/1 mice and control mice that were given water (control) or genistein at a dose of 150
mg/kg/day. The tests were performed using the elevated plus maze test and the following parameters were tested: time spent in open arms (A), This work was supported by National Science Center (Grant No. UMO-2017-/25/N/NZ2/00812)

time spent in closed arms, number of entries to closed arms and number of entries to open arms. and University of Gdafsk (Grants No. 538-L140-B258-16 and 538-L140-B137-18



