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Abstract: 
In Kazakhstan, about 36,000 new cases of oncology are registered every year, with breast, lung, stomach, cervical and colorectal cancer being the most common. In Kazakhstan, colorectal cancer ranks third in the structure of oncological morbidity, accounting for 9.6% (breast cancer ranks first at 13.2%, lung cancer second at 10.4%). More than 3,000 new cases are registered annually, and about 1,500 Kazakhstanis die of colorectal cancer.
 Mutations in the gene KRAS are found in 40 % of all cases of colorectal cancer. KRAS Mutations are most frequently detected in exon 2, codon 12 and 13. However, mutations have also been described in exon 3, codon 61, and in exon 4, codons 117 and 146. The presence of a KRAS gene mutation is a predictor of non-response to anti-EGFR antibody therapy in patients with metastatic colorectal cancer and non-response to targeted therapy in patients with non-small cell lung cancer.
No effective therapies have yet been developed to treat the KRAS mutant cancers because the gene encodes a small GTPase that does not provide a characteristic "drug effective" pocket for targeting. Treatment options for patients with metastatic CRC with KRAS mutations who have failed first-line chemotherapy are limited, demonstrating that CRC is the third leading cause of cancer death. Therefore, targeting this highly malignant oncogenic pathway is one of the most difficult and challenging tasks in oncology. We have developed a new clinical trial protocol using a combination of arsenic trioxide (ATO) and the D-enantiomer of vitamin C (D-VC) that is highly effective against KRAS -mutated colorectal cancer cells, resulting in a potent cytotoxic effect in cell cultures and tumour growth suppression in xenograft models.
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About Research Topic 
Cancer cases are increasing worldwide. There are about 17.5 million cancer cases and 8.7 million cancer deaths annually worldwide, and it is relevant for Kazakhstan (1-4). Development of highly effective anti-cancer therapeutics is a challenging and demanding task. Accelerated growth of cancer cells sets a distinct metabolic surge known as the Warburg effect, or aerobic glycolysis. It drives a high glucose absorption by cancer cells and metabolizes it, prevalent by cytosolic glycolysis without its tight coupling to a mitochondrial oxidative phosphorylation. Warburg's effect is a hallmark of cancer metabolism that facilitates an accelerated accumulation of cellular mass by generating required metabolites for growth (5-9). A high absorption of glucose with its glycolysis consumption is enhanced in Kirsten rat sarcoma (KRAS) mutant cancer cells, driving their high malignancy.
About Institution: 
NLA was established in 2015 under the aegis of NU, as the model of scientific development to offer the extraordinary range and diversity of research opportunities aimed at discovering and communicating of new knowledge. NLA comprises two centers: Center for Life Sciences (CLS) and the Center for Energy and Advanced Materials Science (CEAMS). 
The Center for Life Sciences (CLS), as a leading scientific center in biomedical research of Kazakhstan, develop an advancement in precision medicine with the focus on critical and most demanding healthcare areas and deliver a global impact with a local relevance. 
The CLS has six main complementing each other interdisciplinary research priorities, which are interlinked and immensely collaborative: (1) Cancer drug development, (2) Cardiovascular pathologies, (3) Age-related cognitive decline and dementia, (4) Autoimmune pathologies, (5) COVID-19 and its complications, and (6) Kazakh multi-omics data analysis, interpretation and integration.
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