
Abstract — MET Research Day 2024  

 

Title:  Drug-response modulating genes in ETV6::RUNX1 childhood 
leukemia 

 

Authors:  
Laura Oksa1,2, Sanni Moisio3, Khurram Maqbool4, Roger Kramer3, Atte Nikkilä1, Artturi 

Mäkinen1,5, Hassan Foroughi-Asl4,6, Samuli Rounioja7, Janne Suhonen3, Olga Krali8,9, Miikka 

Voutilainen10, Mari Lahnalampi3, Kaisa Vepsäläinen11, Jesus Duque-Afonso12, Julia 

Hauer13,14, Jessica Nordlund8,9, Valtteri Wirta4,6, Olli Lohi1,2, Merja Heinäniemi3 

 

1. Tampere Center for Child, Adolescent, and Maternal Health Research, Faculty of Medicine and Health Technology, Tampere 

University, Tampere, Finland 

2. Tampere University Hospital, Tays Cancer Centre, Tampere, Finland  

3. The Institute of Biomedicine, University of Eastern Finland, Kuopio, Finland   

4. SciLifeLab, Department of Microbiology, Tumor and Cell biology, Karolinska Institutet, Stockholm, Sweden 

5.  Department of Pathologhy, Fimlab Laboratories, Tampere University Hospital, Tampere, Finland 

6. Genomic Medicine Center Karolinska, Karolinska University Hospital, Stockholm, Sweden 

7. Department of Hematology, Fimlab Laboratories, Tampere University Hospital, Tampere, Finland 

8. Department of Medical Sciences, Uppsala University, Uppsala, Sweden  

9. SciLifeLab, Uppsala University, Uppsala, Sweden 

10. Faculty of Biological and Environmental Sciences, University of Helsinki, Helsinki, Finland 

11. Department of Pediatrics, Kuopio University Hospital, Kuopio, Finland  

12. Department of Hematology/Oncology/Stem Cell Transplantation, Faculty of Medicine, University of Freiburg Medical 

Center, Freiburg, Germany  

13. Department of Pediatrics, School of Medicine, Technical University of Munich, Munich, Germany 

14. German Center for Child and Adolescent Health (DZKJ) and German Cancer Consortium (DKTK), partner site Munich, 

Germany 

Keywords:  
ETV6::RUNX1, genomics, leukemia, MRD, treatment response 
 

Abstract 
 ETV6::RUNX1 leukemia is the second most common subtype of childhood B cell acute 

lymphoblastic leukemia. Although it generally has a low relapse risk, its relatively high 

incidence contributes to a significant proportion of B-ALL relapses.  Minimal residual disease 

at the end of induction therapy is a key biomarker predicting treatment outcomes, while no 

genomic biomarkers have been identified.  

 

In a prior study, we used multiomic data to identify genomic features predicting therapy 

response in ETV6::RUNX1 ALL. As continuation, we leveraged multiomic data and a publicly 

available genome-wide CRISPR screen of chemotherapy-gene interactions in REH and Nalm-

6 cells to study drug-response modulating genes. In these studies, multiple gene knockouts 

affecting sensitivity to chemotherapeutics were identified. Comparing these findings with 

patient-derived data, we found that gene-level CNVs correlated poorly with treatment response, 

though dexamethasone-sensitizing deletions were more frequent in fast responders (p = 0.06). 

Next, we examined SNVs and InDels using whole-genome and panel sequencing from 295 

patients. Treatment response was linked to mutations in transcriptional regulator and tumor 

suppressor genes, including driver genes ETV6 and NF1 and three genes (KANSL1, INTS1 and 

TP53) associated to drug resistance, all of which were more common in slow responders (p < 

0.05). TP53 mutations are linked to multidrug resistance, whereas KANSL1 and INTS1 are 
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known as methotrexate resistance –associated mutations. In addition, higher PREX1 mutation 

frequency associated with dexamethasone sensitivity among fast responders to induction 

therapy (p < 0.1). 

 

In conclusion, mutations in transcriptional regulator and tumor suppressor genes were 

associated with treatment response. However, our findings also suggest that stratification based 

on the CRISPR screen hits alone could not distinguish suboptimal early therapy responders in 

our patient cohort.  
 


