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Supplementary 

 

Figure S1. (A) Additional immunohistochemical images of normal meninges (200×) and meningioma 

(200×) tissue stained with DCAF1 antibodies and counterstained with haematoxylin; (B) Additional 

immunohistochemical images of normal meninges (200×) and meningioma (200×) tissue stained with 

SKR1 antibodies and counterstained with haematoxylin. 
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Figure S2. (A) Representative immunohistochemical images of normal nerve (NF+/+), traumatic 

neuroma and Merlin-deficient schwannoma (NF−/−) tissue stained with DCAF1 antibody and 

counterstained with haematoxylin are shown at 400× magnification (n = 5). DCAF1 expression was 

increased in schwannoma compared to normal nerve and traumatic neuroma, particularly in the 

nucleus, scale bar—50 µM; (B) The graph shows the proportion of DCAF1 positive cells in five normal 

nerves, five traumatic neuromas and five schwannoma tissues, where a score of 1 was less than 25% 

of cells expressing DCAF1, a score of 2 was between 25% and 50%, a score of 3 was between 51% and 

75%, and a score of 4 was more than 75%. Schwannoma tissue had significantly more cells expressing 

DCAF1 than normal nerve, ** p < 0.01; (C) Representative Western blot showing Merlin (NF2) 

expression in human meningeal cells (HMC) and primary meningioma cells (MN), GAPDH—loading 

control; (D) Densitometry values were calculated from Western blots of DCAF1 and KSR1 protein 

expression in primary Merlin-deficient meningioma samples relative to the loading control (GAPDH), 

and plotted. There was a positive correlation between DCAF1 and KSR1 expression; HMC were used 

as a positive control for the expression of NF2. Meningioma samples with no Merlin expression were 

used for Merlin-deficient experiments, and assumed to have a Nf2 mutation in at least one allele. The 

whole western blot image please find in Figure S8. 
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Figure S3. Representative Western blots of four primary schwannomas treated with DMSO, 0.3 µM, 

0.6 µM or 1 µM MLN3651 for 72 h and probed for LATS2, pYAP and GAPDH. MLN3651 led to an 

increase in LATS2 and pYAP in all schwannomas. The whole western blot image please find in Figure 

S8. 

 

Figure S4. (A) and (B) Meningioma cells were treated with increasing doses of MLN3651, with three 

technical replicates, and viability was determined after 72 h (n = 11). Meningioma cells with an 

average IC50 < 3 µM were plotted in (A) (n = 6) and considered to be sensitive to MLN3651 (labelled 

responsive meningioma), whereas meningioma cells with an average IC50 > 7 µM were plotted in (B) 

(n = 5), and labelled as less-responsive meningioma; (C) Human meningeal cells (HMC), a normal 

meningeal control cell line, were treated with MLN3651, and cell viability was assessed after 72 h (n 

= 3). (D) Merlin-positive grade I meningioma cells were treated with increasing doses of MLN3651, 

with three technical replicates, and viability was determined after 72 h (n = 3). The whole western blot 

image please find in Figure S8. 
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Figure S5. (A) and (B) Merlin-deficient and Merlin-positive grade II meningioma cells were treated 

with increasing doses of MLN3651 and cell viability was assessed after 72 h (n = 6) (B) or 144 h (n = 

4). 

 

Figure S6. (A) Western blots of DCAF1, pERK1/2, ERK1/2 and CYCLIN D1 expression after DCAF1 

knockdown in three schwannoma (NF) representative of six replicates. Scramble or DCAF1 lentivirus 

was added to cells for 24 h followed by a 24-h recovery period and then seven days of puromycin 

selection before cell lysis; (B) Mean DCAF1, pERK1/2 and CYCLIN D1 expression and SEM in 

shDCAF1-treated NF cells normalised to the loading control (GAPDH) and relative to Scramble, * p < 

0.05, ** p < 0.01, ns: not significant. GAPDH—loading control, pERK1/2 normalised to total ERK1/2 

and GAPDH. The whole western blot image please find in Figure S8 
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Figure S7: Meningioma cells were treated with DMSO, 1 µM Sel, 1 µM MLN3651 or 1 µM Sel and 1 

µM MLN3651 for 72 hours and stained with Ki-67 antibody and DAPI. At least three images each of 

ten replicates were quantified to calculate the percentage of Ki-67 positive cells., ***-p<0.001, ns—not 

significant. 
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Figure S8. The whole western blot image.  
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Table S1. Antibodies used. 

 


