
SUPPLEMENTARY APPENDIX

The EBF1-PDGFRB T681I mutation is highly resistant to imatinib and dasatinib in vitro and detectable in clinical samples
prior to treatment 

Thai Hoa Tran,1,2 Jonathan V. Nguyen,2 Adrian Stecula,3 Jon Akutagawa,2 Anthony V. Moorman,4 Benjamin S. Braun,2 Andrej Sali,3
Charles G. Mullighan,5 Neil P. Shah,6 Yunfeng Dai,7 Meenakshi Devidas,8 Kathryn G. Roberts,5 Catherine C. Smith6 and Mignon L. Loh2

1Division of Pediatric Hematology-Oncology, Charles-Bruneau Cancer Center, CHU Sainte-Justine, University of Montreal, Montreal, Quebec, Canada;
2Department of Pediatrics, Benioff Children’s Hospital and the Helen Diller Family Comprehensive Cancer Center, University of California San Francisco, San
Francisco, CA, USA; 3Department of Bioengineering and Therapeutic Sciences, Department of Pharmaceutical Chemistry, California Institute for Quantitative
Biosciences, University of California San Francisco, San Francisco, CA, USA; 4Wolfson Childhood Cancer Research Centre, Northern Institute for Cancer Re-
search, Newcastle University, Newcastle upon Tyne, UK; 5Department of Pathology, St. Jude Children’s Research Hospital, Memphis, TN, USA; 6Division of
Hematology-Oncology and the Helen Diller Family Comprehensive Cancer Center, University of California San Francisco, San Francisco, CA, USA; 7Depart-
ment of Biostatistics, College of Medicine and Public Health & Health Professions, University of Florida, Gainesville, FL, USA and 8Department of Global Pedi-
atric Medicine, St. Jude Children’s Research Hospital, Memphis, TN, USA
Correspondence: THAI HOA TRAN - thai.hoa.tran@umontreal.ca
doi:10.3324/haematol.2020.261354



Supplemental Data 

 

Table S1.  The full spectrum of kinase domain mutations identified in in vitro saturation 
mutagenesis screens of EBF1-PDGFRB with imatinib and dasatinib.   
 

 
 
KD: kinase domain; TKIs: tyrosine kinase inhibitors 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Table S2.  Baseline characteristics and outcomes of EBF1-PDGFRB patients stratified by 
subclonal T681I mutation status. 
 

 All patients 
(n=23) 

T681I-positive 
(n=3) 

T681I-negative 
(n=20) 

p-value 

Median age at diagnosis,  
years 

12  
[8-16] 

14  
[12-17] 

12  
[7.5-16] 

 
0.4703 

Median WBC at diagnosis, 
x109/L 

39.0 
[17.0-80.7] 

13.4 
[5.0-26.0] 

45.4 
[23.3-91.4] 

 
0.0889 

CR rate, % 60.0 100.0 52.9 0.2421 
EOI MRD>1%, % 84.2 100.0 84.2 1.000 

HSCT, % 52.5 33.3 55.0 0.5901 
Relapse, % 43.5 100.0 35.0 0.0678 

Median time from diagnosis to 
relapse, months 

31  
[27-39] 

28  
[18-39] 

31.5  
[27-40] 

 
0.7086 

Mortality, % 34.8 33.3 35.0 1.0000 
5-year EFS, % 30.4 0 35.0 0.4467 
5-year OS, % 64.9 66.7 64.6 0.8472 

 
WBC: white blood cell; CR: complete remission; EOI MRD: end of induction minimal residual disease; HSCT: 
hematopoietic stem cell transplantation; EFS: event-free survival; OS: overall survival.  
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Figure S1.  Comparative structure models of PDGFRB. (A,B) Cartoon representation of the 
ATP binding site indicating the predicted pose of dasatinib (shown as sticks with a transparent 
molecular surface). A. The gatekeeper residue T681 (shown as sticks in green) is predicted to form 
a hydrogen bond (shown as a black line) with the amide nitrogen on dasatinib. B. The mutant 
T681I (shown as sticks in orange) is predicted to be sterically incompatible (shown by red lines) 
with dasatinib binding. (C,D) Cartoon representation of the loop between helix alphaC and strand 
beta4. C. The N666 residue (shown as sticks in green) is predicted to form the basis of a network 
of hydrogen bonds (shown as black lines) stabilizing the loop region. D. The mutant N666S (shown 
as sticks in orange) is predicted to lack the ability to form the equivalent set of favorable 
interactions (shown by the absence of hydrogen bonds).  
 
 
 


