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Supplementary appendix 
Figure legends 
 
Supplemental Figure 1 – (A) Representative Western blot showing HBA, HBB, HBG and 
BCL11A proteins in differentiated M#9 cells. (B) Percentage of HbAT87Q (C) HbF and (D) 
HbAT87Q+HbF levels quantified by HPLC over the number of viral integrations per cell 
after transduction of M#9 with ALS10-T87Q, ATM2.1, ATM2.2 or ATM1. Data are 
indicated as the mean ± SD, n=3. (E) Results of mixed-effects linear regression models to 
identify the percentage of curative HbAT87Q+HbF produced by ALS10-T87Q, ATM2.1, 
ATM2.2 and ATM1 at VCN=1. (F) Amplification of b-globin sequences carrying silent 
mutations (as indicated in Fig.1A) on plasmids that contain the sequence of ALS10-T87Q, 
AL10-T87Q-silent, ATM1.1 or ATM1.1-silent. (G) Chimeric HbA (human b-
globin/mouse a-globin tetramer) production following transduction with ALS10-T87Q, 
ALS10-T87Q-silent, ATM1.1 or ATM1.1-silent vector in MEL cells, over range of viral 
integrations (VCN up to 7 copy/genome). (H) Representative Western blot showing mouse 
HBA (mHBA), human HBB (hHBB) and mouse BCL11A (mBCL11A) protein levels in 
differentiated MEL cells treated with WT vectors and their counter silent variants. (I) 
Evaluation of gene expression of WT, b-globin, and silent-b-globin in untreated and 
transduced MEL cells compared to the endogenous control mouse b-actin mRNA at 
different VCN. (J) Modifications of the sequences in exon 1 (top) and exon 2 (bottom) of 
the b-globin gene to generate the silent version of the b-globin gene. 
 
Supplemental Table 1 – (A) Sequences of BCL11A miRNAs in ATM1, ATM1.1, 
ATM1.2, ATM1.3 and ATM1.4 constructs. (B) Results of mixed-effects linear regression 
models of % of curative HbAT87Q+HbF obtained with ALS10-T87Q, ATM1, ATM1.1, 
ATM1.2, ATM1.3 or ATM1.4 in M#9 treated cells. (C) Results of mixed-effects linear 
regression models of % of curative HbAT87Q+HbF, HbAT87Q and HbF obtained in SCD 
cells treated with ALS10-T87Q, ALS10-T87Q-silent, ATM1.1 or ATM1.1-silent. (D) 
Sequences of primers used in RT-PCR and qPCR to amplify b-globin, Silb-globin, g-globin 
and b-actin. 
 
Supplemental Figure 2 – (A) Quantitative RT-PCR analysis of a SCD patient specimen. 
The analysis includes quantification of the SCD b-globin mRNA, b-globin transcribed by 
the vectors, including the Silb-globin, and induced g-globin mRNAs and normalized to 
endogenous GAPDH mRNA adapted from Breda L, et al. Lentiviral vector ALS20 yields 
high hemoglobin levels with low genomic integrations for treatment of beta-globinopathies 
Mol Ther. 2021. (B) Amplification of the b-globin region encompassing exon 1 and 2, 
from Fig.1A. (C) Quantification by ddPCR of vector-derived T87Q b-globin, sickle b-
globin and g-globin mRNAs and normalized to endogenous a-globin mRNA. Bio-Rad 
ddPCR system was used to perform the analysis using specific primer/probe custom sets 
detecting vector-derived, T87Q, Sickle or g-globin expression. The sequences of the oligos 
used: vector-derived, T87Q b-globin (FW: 5’- CTGGCTCACCTGGACAA-3’; Rev: 5’-
CAGGAGCCTGAAGTTCTCA-3’; Probe: 5’- CACCTTTGCCCAGCTGAGTGAG-3’), 
human SCD b-globin (FW: 5’- CCAGCAGCCTGCCCAG -3’; Rev: 5’-
ATCTATTGCTTACATTTGCTTCTGACA-3’; Probe: 5’-



 

AGACTTCTCCACAGGAGT-3’) and human g-globin (FW: 5’-
AGGAGGACAAGGCTACTATCACAAG -3’; Rev: 5’-AGGAGCCTTCCCAGGGTTT -
3’; Probe: 5’-CAAGGTGAATGTGGAAGAT-3’) referred to human a-globin  as an 
endogenous control (FW: 5’- GCCCTGGAGAGGATGTTCCT-3’; Rev: 5’- 
TCGAAGTGCGGGAAGTAGGT -3’); Probe: 5’- TCCTTCCCCACCACCAA-3’). (D) 
Representative chromatographic separation (HPLC) of hemolysates from b0/b0 TH25 
patient’ cells. Control, untransduced (top), ALS10-T87Q (middle) and ATM1.1 (bottom) 
vector transduced erythroblasts show: HbF, (acetylated and main form), a-aggregates, 
HbA (acetylated and main form) and HbA2 peaks at day 7 of differentiation. Dual vector 
transduced cells demonstrated highest reduction of a-aggregates peak. 
 

 

 

 








