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FIGURE 1: ECDNA IN GBM- MOLECULES WORTH MAPPING
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a) Graph of amplification forms (circular = ecDNA, BFB = breakage fusion
bridge) detected across cancer types in TGCA and PCAWG. From Kim et al.
2020. b) Schematic of ecDNA formation and its various pro-oncogenic roles.

METHOD
The GBM39EC cell line (a gift from the Paul Mischel Lab at Stanford), established from a

FIGURE 2: CELL ENGINEERING CONFIRMATION
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FIGURE 3: ECDNA EFFECTS THROUGH TREATMENT

a Doy 12 10xSngi Doy20:10x50ge | D @ control
ol Sequencing e Secuencing S efcll
Engreered GBMI9EC . ® radiation
o oo tag
s L“

‘Day and Troatmons o<ONA UM Ouarte Ch Scured Residuals

==
—

1. Littreerees
; ' 4o +oo 44«»
e k ¢¢¢ PO o

erlotinib.
a) Schematic of slngle ce!l lrealment experlmenl b) UMAP of combmed smgle cell data colored by treatment. c) Ul
combined single cell data colored by quartile of ecDNA lineage tag expression. d) Residuals from Chi squared test

tag quartile by treatment/day conditions. e) GSEA in radiated cells comparing upper vs lower lineage tag quartiles. f) s
of ribosomal protein expression across treatment conditions by lineage tag quartile. BioRender used to make some figures.

patient-derived xenograft of a primary GBM, was utilized as it has a well characterized
ecDNA structure amplifying EGFRYVIII. Via electroporation, an RNA guide against an
ecDNA-unique sequence and Cas9 were delivered to cells to make double stranded
breaks on ecDNA molecules. A construct encoding GFP and a lineage tag were also
delivered to cells. Using homology-directed repair with sequence arms matching either
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side of the break, GFP and the lineage tag were integrated into ecDNA molecules (Fig 2a).
After cells recovered, they were sorted by GFP (Fig 2b). Cells were then diluted to single
cells per well to establish isogenic lines. Screening of isogenic lines to confirm correct
integration of the lineage tag into ecDNA was conducted via PCR (Fig 2d). Overall, 14
isogenic lines were established with 9-25 confirmed ecDNA lineage tags per line (Fig 2e).

a) Schematic of cell engineering approach using Cas9 and homology-directed repair to integrate GFP and lineage tac
ecDNA molecules. b) Fluorescent-activated cell sorting of wild type (top) and engineered (bottom) GBM39EC cells *

GFP+ cells. c) Representative images of process to expand single cell to isogenic line. d) PCR approach to confirr N_
integration on ecDNA and extract lineage tags for semencmg to characterize tags in each isogenic line. &) Numbe.

and total integrations per isogenic line. f) ing of ecDNA in engi cells «

correct integration of GFP and lineage tag. BioRender used to make some figures.
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