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Supplementary information includes:

1. Supplementary Methods detailing the calculations for clonal abundance.

2. Supplementary Figure S1 shows the sequence of the fusion transcript showing the alternate
splicing generated by the splicing donor (SD) of HMGAZ2 exon 3 and a cryptic splicing
acceptor (SA) in the cHS4-400 element in the vector LTR.

3. Supplementary Figure S2 shows the dynamics of clonal composition in each cell lineage after
gene therapy for P1, P3, P4, P5, P6, P7 and P8. Each color denotes a unique vector insertion
clone. The size of each color-coded bar reflects the relative contribution of each insert clone.

4. Supplementary Figure S3 Graphs summarizing the top three vector insertion sites in
peripheral blood polymorphonuclear, CD14+ myeloid, and NK cells in P3. The gray, orange
and blue graphs represent relative frequencies of vector inserts in HMGA2, SIK3 and NF1.

5. Supplementary Figure S4 Graphs summarizing the top seven vector insertion sites in
peripheral blood polymorphonuclear and NK cells in P4, color-coded as indicated. The
identical kinetics of the multiple inserts, for example, of HMGA2, DNM2, PCNT, SCAL,
SAE1m IGFBP2 suggests multiple inserts in a clone, and another clone with HMGAZ2 and
KIFC1 and their course following gene therapy.

6. Supplementary Figure S6 Flow cytometric gating strategy for evaluation of in vitro T-cell
development from CD34+ cells using Artificial Thymic Organoids.

7. Supplementary Table S1 shows top vector integration sites and multicopy clones identified in
P1, P3, P4 and P6 by VIS frequency correlation. Detailed information is also provided as
Supplemental Data in excel document.

8. Supplementary Table S2 shows fusion Transcripts created by vector gene trapping of targeted
genes in inducible pluripotent stem clones. VIS that are in the same orientation of gene and
inside introns are highlighted and expected to result in premature termination. Detailed

information is provided in Supplemental Data (Excel document).
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Figure S1

LV CL20-i4-EF1a-hgcOPT insert with HMGAZ2 splice fusion annotation (Linear,
4638basepairs). Shown is the vector insert sequence following lentivector insertion in the CD34+
cell genome. The genomic sequence of the insert site begins before the shown 5’ end and after
the 3 end of the vector insert sequence. The figure is shown with annotations as for an insertion
into HMGAZ intron 3, and the generation of a truncated fusion RNA transcript when the vector
is inserted in the sense (forward) orientation within an intron of any expressed gene.
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Figure S2

P1 Clonal composition dynamics
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P3 clonal composition dynamics
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P4 clonal composition dynamics
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P5 clonal composition dynamics
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P6 clonal composition dynamics
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P7 clonal composition dynamics
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P8 clonal composition dynamics
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Figure S2 Progression of clonal composition in B, T, NK, PMN, CD14 and CD34 lineages after

treatment in subjects P1, P3, P4, P5, P6, P7 and P8.



Figure S3
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Figure S3 Quantitative frequency assessment of the top three most abundant vector insert sites
(VIS) in polymorphonuclear (PMN), CD14 and Natural Killer (NK) cells in P3. Orange curve
represents SIK3, gray HMGAZ2, blue NF1.
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Figure S4
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Figure S4 Quantitative frequency assessment of the top most abundant vector insert sites (VIS)
in Natural Killer (NK) and polymorphonuclear (PMN) cells in P4.
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Gating strategy for assessment of T-cell development in vitro using Artificial Thymic Organoids.
The columns show pro-TI (CD34+CD7+), pro-T-11 (CD34+CD7+CD5+), pre-T-I (CD34-
CD7+5+), and pre-T-11 (CD34-CD7+CD5+CD1a+) populations.
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