
Supplemental Methods 

Helper-dependent adenoviral vectors 

The HDAd used for gene targeting at the ASL locus was constructed as follows: A 14,449 bp 

fragment from the ASL locus was PCR amplified from genomic DNA extract from a non-ASL 

human iPSC. PCR was performed with primers ASL F2 and ASL R3 using PrimeSTAR GXL 

DNA polymerase (Takara/Clontech, Mountain View, CA) with final concentrations of 0.2 mM 

dinucleotide triphosphate (dNTP) and 0.2 M of each primer. Thermocycling conditions were as 

follows: 1 min at 94oC, followed by 30 cycles of 98oC for 10 seconds (sec) and 72oC for 10 

minutes (min), and a final extension of 10 min at 72oC. The sequence of the PCR fragment was 

verified and used to replace the 18,745 SpeI-NotI fragment in plasmid p23.8-CFTRm-PuroTk-

DTA (1). Next, the PACTk expression cassette, flanked by PB ITRs, was inserted into the first 5’ 

TTAA 3’ PiggyBac insertion site downstream of exon 9. The HDAd was produced in 116 cells 

(2) using the helper virus AdNG163 (3) as described elsewhere (4). HDAd titers were 

determined by absorbance at 260 nm as described elsewhere (2, 4). 

Transduction and analysis of iPSCs 

ASLD iPSCs was maintained in mTeSR 1 (STEMCELL Technologies) on Matrigel (Corning, 

Tewksbury, MA) coated plates. The iPSCs were transduced with HDAd as described previously 

(5). Briefly, 2x106 cells were resuspended in 1 ml mTeSR 1 supplemented with Y27632 

(Reagents Direct) to 10 M in a 1.5 ml microfuge tube and transduced with HDAd at an MOI of 

350 vp/cell for 1 hour at 37oC with gentle rocking. Following transduction, cells were washed 

twice with 1 ml mTeSR 1 supplemented with Y27632 to 10 M and plated into 11 Matrigel 

coated wells of 6 well plates in mTeSR 1 supplemented with Y27632 to 10 M. Puromycin was 

added to the media to a final concentration of 0.5 g/ml 48 hours post-transduction. Well 



isolated colonies were picked and DNA was extracted from colonies for PCR. Transduction of 

iPSCs to achieve PB excision was performed as described previously (5). Briefly, 2x106 cells 

were resuspended in 1 ml mTeSR 1 supplemented with Y27632 (Reagents Direct, Encinitas, 

CA) to 10 M in a 1.5 ml microfuge tube and infected with HDAd-CAG-hyPB-VAI (6) at an 

MOI of 350 vp/cell for 1 hour at 37oC with gentle rocking. Following infection, cells were 

washed twice with 1 ml mTeSR1 supplemented with Y27632 to 10 M and plated onto 6 well 

plates at a density of 2x105 and 1x105 cells/well in nonselective media. 48 hours later, the media 

was replaced with media supplemented with gancyclovir to a final concentration of 2 M. Well 

isolated colonies were picked and DNA was extracted from colonies for PCR. Parental and 

isogenic control iPSCs from the individual with ASLD were analyzed for pluripotency markers 

via immunocytochemistry of OCT4, SOX2, and TRA-1-81. In addition, karyotypic analysis 

showed both parental and isogenic controls showed the same cytogenetic makeup including 

chromosome 20 monosomy. 

DNA analysis 

Genomic DNA from iPSCs was extracted from a single confluent well of a 24 or 12 well plate as 

follows: Cells were washed once with 0.5 or 1 ml PBS, and 0.4 ml lysis buffer (10 mM Tris-HCl 

pH 7.5, 10 mM EDTA pH 8.0, 0.5% SDS, 500 g/ml pronase (Roche, Indianapolis IN)) was 

added to the well. The lysate was then transferred into a microfuge tube and incubated overnight 

at 37oC. The next day, the DNA was precipitated by the addition of 1 ml 95% ethanol, washed 

once with 1 ml 70% ethanol and resuspended in 10 mM Tris-HCL pH 8.0. 

Primer pair F1 and asL4 and primer pair sR6 and R4 were used to amplify the unique 5’ 

and 3’, respectively, vector/chromosome junction in correctly targeted clones using PrimeSTAR 

GXL DNA polymerase (Takara/Clontech, Mountain View, CA) with final concentrations of   0.2 



mM dinucleotide triphosphate (dNTP) and 0.2 M of each primer. Thermocycling conditions 

were as follows: 1 min at 94oC, followed by 30 cycles of 98oC for 10 sec and 72oC for 8 min, 

and a final extension of 10 min at 72oC. The primer pair F3 and R4 is used to amplify a 7,447 bp 

and 10,442 bp amplicon from the non-targeted and correctly targeted ASL alleles using the same 

PCR reagents as described above and with thermocycling conditions were as follows: 1 min at 

94oC, followed by 35 cycles of 98oC for 10 sec and 72oC for 10 min, and a final extension of 10 

min at 72oC. 

Primers ASL F6a and ASL R8a were used to amplify the unmodified ASL allele(s) 

encompassing exon 7 and exon 11 and the site of the selectable marker insertion from iPSC 

genomic DNA PrimeSTAR GXL DNA polymerase (Takara/Clontech, Mountain View, CA) with 

final concentrations of 0.2 mM dinucleotide triphosphate (dNTP) and 0.2 M of each primer. 

Thermocycling conditions were as follows: 1 min at 94oC, followed by 40 cycles of 98oC for 10 

sec and 70oC for 3 min, and a final extension of 10 min at 70oC. The primer ASL F6a was used 

to sequence the PCR product to determine the sequence of exon 7, the primer ASL R8a was used 

to sequence the PCR product to determine the sequence of exon 11, and the primer ASL F3 was 

used to sequence the PCR product to verify footprintless PB excision of the selectable marker. 
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