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Derived Whole-Genome Biomarker as the Most Accurate and Precise

Predictor of Survival and Response to Treatment in Glioblastoma
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Background: For 70 years, the best indicator of
glioblastoma (GBM) survival has remained age at
diagnosis. Factors across the entire genome affect
every aspect of the disease. But typical artificial
intelligence and machine learning (Al/ML) would
require 3B-patient ftraining sets to generate
predictive models from the whole 3B-nucleotide
genome. As a result, all other attempts to
associate a tumor’s DNA copy-number alterations
(CNAs) with the patient’s outcome failed.
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Methods: A genome-wide pattern of DNA CNAs in
primary GBM tumors was recently validated in a
retrospective clinical trial as the most accurate and
precise predictor of survival and response to
treatment [Ponnapalli, et int., Alter, APL Bioeng
2020]. Applicable to the general population, this
biomarker, the first to encompass the whole
genome, and biomarkers in lung, nerve, ovarian,
and uterine cancers, were repeatedly identified In
open-source datasets from as few as 50-100
patients by using our data-agnostic unsupervised
Al/ML, which extends the mathematics of quantum
mechanics to overcome the limitations of typical
Al/ML [Bradley, et int., Alter, APL Bioeng 2019;
Alter et al., PNAS 2003].
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Results: At 75-95% concordance, our biomarker
IS more accurate than and independent of age and
all other indicators, including the one-gene tests
for  MGMT, IDH1, and TERT. Platform- and
reference genome-agnostic, the biomarker’s >99%
precision Is greater than the community
consensus of <70% reproducibility. It describes
disease mechanisms and identifies drug targets
and combinations of targets to sensitize tumors to
treatment.

Now, Iin follow-up results from the trial we, first,
show correct prospective prediction of the
outcome of the five of the 79 patients who were
alive four years earlier, at the time of first results
(log-rank P-value =3.9 X 109). Two patients, who
were predicted to have shorter survival, lived less
than five years from diagnosis, whereas of the
three patients predicted to have longer survival,
one lived more than five, and the remaining two
are alive >11.5, years from diagnosis. Second, we
demonstrate 100%-precise clinical prediction for
the 59/79 patients with remaining tumor DNA, by
using whole-genome sequencing in a Clinical
Laboratory Improvement Amendments
(CLIA)/College of American Pathologists (CAP)
laboratory. Third, we establish that the risk that a
tumor’s whole genome confers upon outcome, as
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is reflected by the biomarker’s univariate Cox
hazard ratio of 4.2 and Kaplan-Meier median
survival difference of 2.25 years (log-rank P-value
=6.0 X 104), is greater than that conferred by the
patient’s Karnofsky performance score and access
to chemotherapy, and the tumor’s percent
resection, and Is surpassed only by the patient’s
access to radiotherapy.

(f) CWRU Radiation (g) GBM Pattern/Radiation
P-value=4.4x101° P-value=1.1x101°
Hazard Ratio=10.8 Hazard Ratios=5.7/9.3

Low/Yes
N=7
0=5

Yes
N=59
0=57

No
N=16
0=16

High/No
N=15
0=15

from the Utah Set

High/Yes
N=52
0=52

Fraction of Surviving GBM Patients

02 13 40 60 03 12 36 60

Survival Time (Months) Survival Time (Months)

Conclusions: This is a proof of principle that
our AI/ML is uniquely suited for personalized

medicine.
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