
 
 
Figure S1. Published structure of the MLL-MENIN-LEDGF/p75 complex 
A: Published structure of the complex formed by MENIN (orange), the LEDGF/p75 IBD 
(blue) and the MLL derived peptide MLL4-135ΔΔ (green) (PDB ID 3U88) (1). B,C: Detail 
of the resolved LEDGF/p75-MLL-MENIN interface. LEDGF375-386 is depicted in dark 
blue in panel B. F129 and F131 shown in panel C mediate the interaction between the 
IBD (blue) and MLL4-135 ΔΔ (green). 



 
 
Figure S2. Characterization of the murine MLL-AF9 AML model 
FVBNx129/F1 mice were transplanted with 5x105 bone marrow cells expressing MLL-
AF9 or as a control total wild-type bone marrow. Upon development of signs of disease 
the mice were sacrificed and analysed. A: Kaplan-Meier survival analysis showed that all 
transplanted mice receiving MLL-AF9 (black line, n=3) expressing cells developed 
disease after a median latency of 75 days whereas the mice transplanted with wild-type 
bone marrow (Control, dashed grey line, n=3) did not show any signs of disease at the 
end of the experiment. B: Increased spleen weight of MLL-AF9 transplanted mice 
(median = 477 ± 157 mg) compare to control recipients (median 117 ± 47 mg). C: 
Analysis of spleen cells of MLL-AF9 transplanted mice by FACS revealed higher 
expression of c-Kit, FcγRI/II, Gr1 and Mac1 compared to WT controls. D: Q-PCR 
analysis of Mll-Af9, Hoxa9, Hoxa7 and Meis1 mRNA in MLL-AF9+ spleen cells. The 
expression levels were normalized to Gapdh and to the value of the WT control (set to 1). 
Error bars represent the standard deviations of a triplicate quantitative RT-PCR analysis. 
 



 
 

Figure S3.Coomassie stained SDS-PAGE gels of recombinant proteins used in this 
study 
The left panel shows wild-type MLL1-160-GST and derived mutants. The upper band 
corresponds to the respective fusion proteins. The lower band is a breakdown product 
with a size corresponding to free GST (confirmed by western blot analysis, data not 
shown). The middle panel shows wild type Flag-LEDGF/p75 and its derived mutants. 
The right panel shows recombinant wild-type, mutant and scrambled CP65-MBP. 
 



 
 
Figure S4. Identification of the MLL-LEDGF/p75 interaction surface 
A,B: Comparison of the 2D 15N/1H HSQC spectra of the IBD without (black) or with 
MLL111-140  (red) or MLL123-160 (pink). The spectra were obtained from the 15N labelled 
recombinant IBD and unlabelled synthetic MLL derived peptides. C: Comparison of the 
minimal chemical shift values in the backbone amide signals of the IBD upon addition of 
MLL140-160 or MLL123-160. The graph summarizes the minimal chemical shift values 
divided by the corresponding standard deviation for backbone resonances. The values 
obtained upon addition of MLL140-160 (also shown in Figure 2C) or MLL123-160 are 
depicted in blue and in pink, respectively.  



 
 
Figure S5. Protein melting curves of LEDGF/p75 mutants 
A: The approximate melting temperatures of the N-terminally His-tagged IBD and 
PWWP-domain determined by differential scanning fluorimetry (DSF). Each melting 
curve represents an average of three independent measurements. B: DSF melting curves 
for wt FL-LEDGF/p75 and MLL-interaction defective mutants used in this study. Each 
melting curve represents an average of three independent measurements. The melting 
temperature for each protein is shown in Table S6. 



 
 
Figure S6. Model of the MLL-MENIN-LEDGF/p75 ternary interface 
The full model is shown in figure 3E. MENIN is depicted in orange and the LEDGF/p75 
IBD in blue. The MLL4-135 peptide derived from the crystal structure is depicted in 
lime green. The part of MLL derived from the NMR measurements presented in this 
study (MLLNMR) is shown in dark green and the modelled loop (MLLMod) in pale green. 
The sidechains of amino acid residues affecting the LEDGF/p75-MLL binding are 
displayed and labelled. 
 



 
 
Figure S7. Representation of the buried surface area of IBD amino acid residues 
upon binding either MLL or HIV-1 integrase 
The colour gradients reflect the surface area of individual residues of IBD that are buried 
upon formation of the complex with either HIV-1 integrase (A), or MLL140-160 (B), or 
combining amino acid residues buried upon MLL4-135ΔΔ and MLL140-160 binding (C) see 
table S3 and S4 (2). 
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Figure S8: A MLL interaction deficient LEDGF/p75 mutant cannot rescue MLL-AF9 
transformation upon LEDGF/p75 knockdown  
THP1 cells were transduced with an empty vector (Mock) or a vector encoding wild type (WT) 
miRNA resistant LEDGF/p75 or the interaction deficient mutant L368A-K407D. After selection 
of transduced cells, cells were transduced with an eGFP vector (control) or a vector expressing 
eGFP and a LEDGF/p75 miRNA (LEDGF/p75 KD). Representative pictures of each 
condition are shown.  



 
 
Figure S9. CP65 interferes with LEDGF/p75-MLL but not with MENIN-MLL 
complex formation in vitro 
A: CP65 impairs the MLL-LEDGF/p75 interaction in vitro. The interaction between 
recombinant wild-type Flag-LEDGF/p75 (0.3 nM) and MLL1-160-GST (1 nM) was 
monitored in an AlphaScreen assay, while an increasing amount of wild-type, mutant or 
scrambled CP65-MBP was added. B: CP65 does not inhibit the MLL-MENIN interaction 
in vitro. Wild type, mutant or scrambled recombinant CP65-MBP were titrated against a 
fixed concentration of MENIN (4 nM) and MLL1-160-GST (1nM) in an AlphaScreen 
assay. Error bars represent standard deviations calculated from three independent 
experiments performed in duplicate. 
 
 
 
 
 


