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PURPOSE In lung squamous cell carcinoma (LUSC), Black patients show significantly Data Supplement
higher incidence and lower overall survival than White patients. Although
socioeconomic factors likely contribute to this survival disparity, genomic
factors have yet to be elucidated in LUSC.
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METHODS Using 416 LUSC tumor samples in the Cancer Genome Atlas (TCGA), we assessed
genomic and transcriptomic profiles by ancestry. We replicated our analyses in
pan-cancer data from TCGA, the American Association of Cancer Research
(AACR) Genomics Evidence Neoplasia Information Exchange (GENIE), and

Columbia University Medical Center.
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RESULTS We found increased MYC amplification, LUSC-specific MYC enhancer amplifica-
tion, and chromosome arm 8q (chr8q) gain to be significantly associated with
genetic AFR (African) ancestry in LUSC in TCGA. Furthermore, expression of MYC
target genes was significantly enriched in AFR samples. Local ancestry analysis
identified correlation of chr8q gain with AFR ancestry at the MYC locus in TCGA.
We also found a significant correlation between chr8q and AFR ancestry in
multiple cancer types and pan-cancer in TCGA. Similarly, in a pan-cancer subset of

AACR GENIE data, we found a significant correlation between chr8q gain and race.

CONCLUSION Together, our data suggest that ancestry may influence amplification of not

only MYC but also its enhancer in LUSC. They also suggest a role for genetic
ancestry in chr8q aneuploidy in cancer. These studies further define and expand

patients who may benefit from future anti-MYC therapeutic approaches. Creative Commons Attribution

Non-Commercial No Derivatives
4.0 License

INTRODUCTION

The morbidity and mortality of lung cancer disproportionately
affect racial and ethnic minorities, particularly Black/African
American patients.* This disparity is thought to be largely
attributable to socioeconomic and environmental factors.'*°
However, germline risk variants and differential somatic
alterations have been identified in Black populations for
colorectal, breast, and prostate cancers®*5; this has
informed population-specific risk stratification and screening
paradigms.>'¢*® Cancer sequencing databases feature dis-
proportionately low samples from Black patients and other
racial/ethnic minorities.'

Many recent studies have leveraged genetic ancestry to
overcome limitations of self-reported race-based analyses
and elucidate ancestry-specific patterns in tumor biology.>>*'
A comprehensive analysis of ancestry-related correlates in
cancer found many tissue-specific effects and identified
ancestry-specific mutation rates and genomic hallmarks.>°

ASCO JCO® Precision Oncology

Here, in 416 lung squamous cell carcinoma (LUSC) tumors
from the Cancer Genome Atlas (TCGA),>> we find that copy
number gains of MYC, a LUSC-specific enhancer on
chr8q24.21, and chromosome arm 8q (chr8q) all correlate
with African (AFR) ancestry. We replicate our findings in
pan-cancer cohorts, including TCGA, AACR GENIE, and a
clinical cohort at the Columbia University Irving Medical
Center (CUIMC). Our results suggest ancestry-specific pat-
terns of oncogenic alterations that may modulate treatment
response and survival in LUSC.

METHODS

Data Sets

TCGA

A total of 10,522 TCGA samples were assigned consensus

genetic ancestry calls*® and filtered for consensus genetic
ancestry assignments of predominantly European (EUR),
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CONTEXT

Key Objective

Lung cancer incidence and mortality remain disproportionately higher in Black patients in the United States, despite a
population-level decline in smoking comparable with that of White patients. We sought to characterize genomic hallmarks
of lung squamous cell tumors that correlate with genetic ancestry to investigate the presence of targetable, ancestry-

specific mechanisms of tumor progression.

Knowledge Generated

We show that amplification of the oncogene MYC, a lung squamous cell carcinoma (LUSC) MYC enhancer locus, and
chromosome 8q is significantly associated with African ancestry in LUSC. We also show that across all cancers, chr8q gain

is significantly associated with African ancestry.

Relevance

As approaches to target MYC therapeutically are developed, these findings emphasize the importance of including patients
of African ancestry in translational and clinical studies in LUSC.

AFR, or AFR plus other genetic ancestry (AFR_admix),
comprising 9,897 TCGA samples. Data used include DNA
mutation, DNA copy number, and gene expression (see below
for data availability). Additional analyses were performed for
the 416 LUSC samples, of which 24 were of AFR ancestry and
392 were of EUR ancestry. These numbers provide over an
80% power to detect three-fold changes for any event oc-
curring at least 10% of the time. Clinical annotations, in-
cluding overall survival status, overall survival months,
progression-free survival status, progression-free months,
TNM staging, age, sex, and race, were obtained from cBio-
Portal.?? Aneuploidy calls in TCGA were previously described.?#

AACR GENIE

Atotal of 7,344 pan-cancer Memorial Sloan Kettering Cancer
Center (MSKCC) samples from the AACR Project GENIE data
set, filtered for Black or White self-identified race (MSKCC),
had available segmented copy number files, as generated by
FACETS from panel sequencing.?

Columbia University

A total of 1,040 deidentified pan-cancer primary clinical
samples at the CUIMC, filtered for Black or White self-
identified race, had been sequenced using FoundationOne
for solid tumors.2® Only MYC amplification data were assessed.

Statistical Methods

All t-tests were performed using Welch’s unpaired two-
tailed t-test, using the t.test() function in R with default
parameters. All simple correlations were performed using
Pearson’s method, using the cor.test() function in R. Chi-
squared analysis was performed using Pearson’s chi-square
method, using the chi.sq() function in R. For local ancestry
analysis, we used the analysis of variance (ANOVA) test to
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assess continuous data across three categorical genotypes,
using the aov() function in R. This was followed by post hoc
pairwise t-tests. Linear modeling was performed in R version
£4.0.5 using the Im() function. The HiChIP heatmap was made
using gTrack R package.

P values were adjusted for multiple corrections for the
mutation-ancestry correlations, differential gene expres-
sion analysis, and aneuploidy correlations. These were ad-
justed by either a false discovery rate (FDR) of <0.1 or a
Bonferroni cutoff of <0.1, specified in the text. P values for
copy number variation (CNV)-ancestry correlations were not
adjusted, as described in the text.

Ethics Approval and Consent to Participate

Studies involved data from samples from patients that were
deidentified, namely, in the three data sets used, TCGA,
AACR GENIE, and CUIMC panel data. TCGA and AACR GENIE
data are publicly available.

RESULTS

AFR Ancestry Correlates With Amplification of MYC, Its
Enhancer on Chr8q24.21, and Chr8q in LUSC

We first wanted to characterize any ancestry-associated ge-
nomic differences. We analyzed 416 LUSC tumors with either
EUR consensus ancestry or AFR/AFR admix consensus ancestry
(Table 1).2° We observed comparable tumor mutation burden
(TMB), fraction of genome altered (FGA), and aneuploidy
between AFR and EUR tumors (Data Supplement, Fig S1).

Although TMB did not correlate with ancestry, we wanted to
discern whether any individual mutations occurred at sig-
nificantly differential frequencies in association with an-
cestry in LUSC. We correlated percent AFR ancestry with
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TABLE 1. Summary of Clinical Information for All Patients With LUSC in
TCGA

Clinical Subsets Within LUSC TCGA
Total 416

No. of Patients

Self-identified race

Black or African American 24

White 288

Not annotated 104
Consensus genetic ancestry

AFR or AFR-admix 24

EUR 392
Sex

Male 307

Female 107

Not annotated 2

Disease stage

Stage | 2
Stage IA 75
Stage 1B 123
Stage I 1
Stage IIA 51
Stage 1IB 82
Stage Il 3
Stage IIIA 55
Stage 1IIB 16
Stage IV 5
Not annotated 3

Tumor stage

T1 40
TIA 20
T1B 35
T2 143
T2A o7
T2B 26
T3 63
T4 20
Not annotated 2

Lymph node stage

NO 262
N1 108
N2 35
N3

NX (unknown)
Not annotated

Metastatic stage

MO 345
M1 5
MX (unknown) 62
Not annotated 4

Abbreviations: AFR, African; EUR, European; LUSC, lung squamous cell
carcinoma; TCGA, the Cancer Genome Atlas.
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mutation frequency across 21,387 genes, ranking mutations
by significance with a cutoff of Bonferroni-adjusted P <.1.
Although no mutations present at a frequency of 5% or
greater were significantly associated with AFR ancestry, we
found a subset of rare mutations occurring either signifi-
cantly more frequently or exclusively in the AFR ancestry
group that requires further replication in a larger cohort
(Data Supplement, Fig S2).

We next wanted to identify whether individual somatic copy
number alterations (SCNAs) correlated with genetic ancestry.
We correlated amplified and deleted loci identified by GISTIC*”
with percent AFR admixture, using a cutoff of unadjusted
P = .05 to identify significant ancestry-associated SCNAs (Data
Supplement, Table S1). Amplification of chr8q24.21 (Pearson’s
coefficient, 0.49; P = .028) and amplification of chr8qi1.21
(Pearson’s coefficient, 0.64; P = .005), among other events,
were significantly associated with percentage of AFR ancestry
(Fig 1A). Chr8q24.21 is amplified in two thirds of LUSC tumors,
and its copy number was 1.43-fold higher in samples of AFR
ancestry (Welch’s t-test P = .007; Fig 1B). Copy number of
chr8q24.21 significantly correlated with percent AFR admixture
after correcting for FGA and tumor stage (coefficient, 0.420;
P = .0012; Fig 1C). The amplicon on chr8q24.21 overlaps with an
H3K27ac ChIP-seq peak identified in the LUSC cell line HARA;
this region also interacts with MYC by HiCHIP**2 (Fig 1D).
These data suggest that a LUSC-specific MYC enhancer is lo-
cated in the ancestry-correlated amplification peak.

We also found copy number of the MYC gene to be signif-
icantly increased in AFR samples compared with EUR
(Welch’s t-test P = .018; Fig 1E). Though trending, MYC
copy number did not significantly correlate with percent
AFR admixture after correcting for FGA and tumor stage
(Fig 1F). Copy number of MYC (Pearson’s coefficient, 0.239;
P = 7.8e-07; Data Supplement, Fig S3A) and the chr8q24.21
enhancer peak (Pearson’s coefficient, 0.234; P = 1.4e-06;
Data Supplement, Fig S3B) both correlated significantly
with MYC gene expression.

We used a similar approach to identify significant aneuploidy
events, correlating chromosome arm calls** with percent
AFR admixture. We found chr8q copy number to be signif-
icantly associated with percentage AFR ancestry (Pearson’s
coefficient, 0.115; P = .02; Fig 2A) and consensus ancestry
(fold change, 1.79; P = .002; Fig 2B). This was still significant
when correcting for FGA and tumor stage (coefficient, 0.422;
P =.0248; Fig 2C). Overall, we find increased copy number of
chr8q, amplification of an enhancer region of chr8q24.21,
and amplification of the MYC gene to be associated with
global AFR ancestry in LUSC.

Thus far, our analyses used global ancestry assigned to
samples in TCGA.?> We next wanted to assess the relation-
ship between local ancestry at the chr8q24.21 locus and its
copy number. Global ancestry and local ancestry were 95%
concordant (Data Supplement, Table S3). Homozygous AFR
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FIG 1. SCNAs associated with ancestry in AFR and EUR samples in LUSC in TCGA. (A) Volcano plot of focal SCNA frequency.
Correlation with percent AFR admixture (X-axis) is plotted against log-transformed unadjusted P values (Y-axis). The dotted line marks
the significance threshold of P = .05. Significant amplification events are colored red, and significant deletion events are colored blue.
Copy number of (B) chr8q24.21 and (E) MYC gene by ancestry. Gradient color scale of data points represents percent AFR admixture,
from black at 0% to blue at 100% (*P < .05; **P < .01; ***P < .005). Forest plots depicting multivariate linear regression models of (C)
chr8g24.21 and (F) MYC copy number as a function of tumor stage, fraction genome altered, and AFR admixture, with variables listed
along the Y-axis. Regression coefficients are plotted on the x-axis with a dotted line at x = 0. (D) Top: H3K27ac HiChIP data presenting
the chromatin interactions at the MYC locus in the LUSC cell line HARA. Bottom: H3K27ac ChIP-seq data indicating two strong
enhancers present in the GISTIC copy number peak (AFR). Arrows in the HiChIP heatmap indicate the interactions between the MYC
promoter and the two highlighted enhancers within the GISTIC peak. AFR, African; EUR, European; LUSC, lung squamous cell car-
cinoma; SCNAs, somatic copy number alterations; TCGA, the Cancer Genome Atlas.

local ancestry was significantly associated with a 1.4-fold
increase in chr8q24.21 copy number compared with ho-
mozygous EUR local ancestry (Welch’s t-test P = .0257;
Fig 3A). Homozygous AFR local ancestry was also signifi-
cantly associated with a 1.64-fold increase in chr8q copy
number compared with homozygous EUR (Welch’s t-test
P = .048; Fig 3B). ANOVA of all AFR/EUR local ancestry
genotypes was significant for differences in means of
chr8q24.21 (P = .0332; Fig 3A) and chr8q (P = .043; Fig 3B). A
significant difference was observed in mean chr8q between
local ancestry AFR/EUR heterozygotic loci and EUR homo-
zygotic loci (fold change, 2.2; Welch’s t-test P < 2.2E-16;
Fig 3B). All other post hoc pairwise t-test comparisons were
not significant (Figs 3A and 3C), likely because of a low

4 | © 2024 by American Society of Clinical Oncology

sample size of heterozygotic loci. AFR local ancestry did not
correlate significantly with MYC copy number (Welch two-
sample t-test P = .096; Fig 3C). ANOVA of AFR/EUR local
genotypes was also not significant for differences in means
of MYC copy number (P = .285; Fig 3C). Overall, these results
suggest that locus-specific ancestry at chr8q24.21 may play a
role in its amplification in LUSC.

AFR Ancestry Is Associated With Increased Expression of
MYC Target Genes in LUSC

We next sought to discern whether the observed genomic
differences associated with ancestry give rise to distinct
ancestry-related gene expression profiles. For each gene, we
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correlated normalized expression with percentage admix-
ture AFR. We then generated a list of genes ranked by fold-
change and ran preranked Gene Set Enrichment Analysis
(GSEA) to identify enriched pathways. Most significantly
positively enriched in the AFR direction were MYC target
genes (FDR q = .036; Fig 3D), consistent with increased MYC
expression.

Notably, GSEA results also demonstrated significant nega-
tive enrichment of many immune pathways in association
with AFR ancestry, including interferon-gamma response,
allograft rejection, IL6-JAK-STAT3 signaling, and comple-
ment, among others (Fig 3D; adj P < .001). Interestingly,
overall immune infiltrate was not significantly different
between AFR and EUR samples, nor did it significantly
correlate with percent AFR admixture (Data Supplement, Fig
S4). This suggests a correlation between AFR ancestry and
decreased immune signaling that is not explained by lower
immune infiltrate.

AFR Ancestry Is Associated With Increased Chr8q Gain in
Additional Cancer Types in TCGA

Having observed associations between AFR ancestry and
MYC copy number, chr8q24.21 copy number, and chr8q copy
number in LUSC, we next wanted to discern whether these
trends are exclusive to LUSC or present more broadly across
non-small cell lung cancer (NSCLC), particularly with the
recent finding of MYC amplification associated with AFR
ancestry in NSCLC in MSKCC and Foundation panel

JCO Precision Oncology

sequencing cohorts.?° We analyzed 498 lung adenocarcinoma
(LUAD) samples in TCGA (EUR [n = 437], AFR [n = 35], AFR
admixture [n = 17]) tumors. In either LUAD alone or the
combined NSCLC cohort, we found no significant associations
between AFR ancestry and either MYC or chr8q24.21 (Fig 4A).
However, we found a significant trend of increased mean
chr8q in AFR samples in NSCLC (fold change, 1.74; Welch’s
t-test P = 5E-04; Fig 4A) and a near-significant trend in LUAD
alone (fold change, 1.46; Welch’s t-test P = .067; Fig 4A). In
summary, in TCGA, we see that ancestry-associated aneu-
ploidy of chr8q can be generalized to NSCLC, but focal dif-
ferences at this MYC enhancer are limited to LUSC.

We previously found that aneuploidy events correlate
strongly with tumor type, including squamous tumors
across lung, head and neck, esophagus, and cervix.?43' In
addition, we previously found increased MYC expression
in head and neck squamous cell carcinoma (HNSCC) in
Black patients.>> Since our analyses in lung suggest that
squamous pathology shows a stronger correlation between
ancestry and MYC amplification, we next wanted to look at
squamous cancers in other tissues. We performed these
correlations in 1386 squamous cell carcinoma (SCC) tumors
(EUR [n = 1,089], AFR [n = 77], AFR admix [n = 39]), both
across and within squamous cancer types. These included 89
esophageal squamous cell carcinomas, 210 cervical squa-
mous cell carcinomas (CESC; EUR [n = 153], AFR [n = 16],
AFR admix [n = 11]), and 498 HNSCC tumors (EUR [n = 426],
AFR [n = 38], AFR admix [n = 11]). Within all individual
cancer types, MYC and chr8q24.21 copy number trended

ascopubs.org/journal/po | 5


http://ascopubs.org/journal/po

Jain et al

1.5

1.0 4

chr8q Relative CNV

0.5 4 0.5

chr8q24.21 Relative CNV

0.0
-1.0 1

*%

MYC Relative CNV

T T T T
AFR  AFREUR EUR

Local Ancestry

O

MYC TARGETS V2 —
G2M CHECKPOINT =
MITOTIC SPINDLE —

AFR  AFR EUR

Local Ancestry

T T T T T
EUR AFR  AFREUR EUR

Local Ancestry

MYC TARGETS V1 -

INTERFERON GAMMA RESPONSE —
ALLOGRAFT REJECTION =

IL6 JAK STAT3 SIGNALING =
COMPLEMENT —

INFLAMMATORY RESPONSE —
EPITHELIAL MESENCHYMAL TRANSITION =
INTERFERON ALPHA RESPONSE =
BILE ACID METABOLISM =

KRAS SIGNALING UP —

IL2 STAT5 SIGNALING —

Hallmark Pathway

il

(I}

w
'
N
-
o

Normalized
Enrichment Score

FIG 3. Relative CNV by local ancestry genotype and gene sets enriched with percent AFR global ancestry in LUSC. (A) Chr8q24.21
relative CNV, (B) chr8q relative CNV, and (C) MYC relative CNV (*P < .05; ** P < 1.0E-3, for post hoc pairwise t-tests). (D) Gene
expression data were assessed for pathway enrichment using GSEA (preranked). All gene sets listed were significant (P < .05).
Marked gene sets are significant by multiple corrections with a false discovery rate of <0.05 (*FDR < .05, **FDR < .01). AFR, African;
CNV, copy number variation; EUR, European; FDR, false discovery rate; GSEA, Gene Set Enrichment Analysis; LUSC, lung

squamous cell carcinoma.

higher in AFR samples but were not significantly different
(Fig 4A). This could be attributed to (1) decreased frequency
of this amplification in different cancer types and/or (2)
different GISTIC peak locations by tumor type. We also
observed a trend of increased mean chr8q associated with
AFR ancestry in each analysis, with statistically significant
differences in CESC (Welch’s t-test P = .048) and near-
significant differences in pan-squamous cell carcinoma
(Pan-SCC) (Welch’s t-test P = .059; Fig 4A). Overall, we did
not see MYC or chr8q24.21 copy number significantly as-
sociated with AFR ancestry in other squamous cancers

(Fig 4A).
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AFR Ancestry Correlates With MYC and Chr8q24.21
Enhancer Copy Number Across All Cancers in TCGA

Underpowered for significance in individual cancer types,
we performed a pan-cancer analysis across 9,897 tumors
in TCGA (PANCAN) designated as EUR (n = 8,593), AFR
(n = 636), or AFR-admix (n = 336) consensus ancestry,
using linear models to correct for tumor type. We found both
chr8q24.21 and MYC amplification to be approximately 1.1-
fold higher in consensus AFR samples compared with con-
sensus EUR samples in PANCAN (Welch’s t-tests P = .0436,
P = .016, respectively). It is important to distinguish that the
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peak identified for chr8q24.21 copy number amplification in
GISTIC across cancers includes MYC, whereas the peaks for
individual cancer types excluded MYC and are limited to
enhancer sequences (Data Supplement, Table S4). Notably,
the positive correlation between percentage AFR ancestry
and chr8q24.21 copy number in PANCAN was preserved when
correcting for tumor type (coefficient, 0.066; P = .038;
Fig 4A). By contrast, the positive correlation between percent
admixture AFR and MYC amplification in PANCAN was
maintained but no longer statistically significant when
correcting for tumor type (coefficient, 0.053; P = .083;
Fig 4A). PANCAN analysis did not show a significant asso-
ciation between AFR ancestry and chr8q gain (Fig 4A).

Black Race Correlates With Amplification of MYC, Its
Enhancer on Chr8q24.21, and Chr8q Across Cancers
From MSKCC in AACR Project GENIE

We sought further independent data sets to validate our
pan-cancer findings as we were limited by power to assess
differences in LUSC and NSCLC in validation cohorts. We
analyzed all 7,344 cancers in the MSKCC subset of the AACR
Project GENIE data set with self-identified race designated as
Black/African American (n = 425) or White (n = 5,910; there
are no ancestry annotations available for this data set). We
used GISTIC to identify peaks containing significant SCNAs
and compared frequencies of these events in self-identified
Black and White patients. We found 1.20-fold higher MYC copy
number and 1.16-fold higher chr8q24.21 copy number in Black
patient samples compared with White patient samples (Welch
t-tests P = .012; P = .011, respectively; Figs 4B and 4C).
Furthermore, when we corrected for tumor type, we found
MYC copy number to be significantly correlated with Black
race (coefficient, 0.064; P = .047). The correlation between
Black race and chr8q24.21 neared significance (coefficient,
0.060; P = .058). As with the analysis across cancers in TCGA,
the peak identified on chr8q24.21 in GISTIC for this cohort
includes MYC. Assuming that race and genetic ancestry are
strongly correlated,** these findings independently validate
the significant positive correlation between MYC copy number
and AFR admixture that we found across all TCGA samples
with tumor type correction. They also raise the possibility
that, given sufficient power, an association between these
copy number changes and genetic ancestry might be observed
within other individual cancer types.

While we did not have aneuploidy calls from AACR GENIE
data, we were able to aggregate copy number alterations of
genes on chr8q to calculate percent amplification of chr8q.
Notably, we found a significant 1.2-fold increase in percent
amplification of chr8q associated with Black race (Welch’s
t-test P = .008; Fig 4D).

MYC Copy Number Trends Higher Across Cancers From a
Clinical Cohort at CUIMC

To validate the findings of increased MYC in tumors from
Black patients in an independent cohort, we looked at panel
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sequencing data of MYC in primary solid tumor samples from
patients at CUIMC. We analyzed 1,266 samples across can-
cers, with 1,040 from self-identified White patients and 226
from self-identified Black patients. A total of 3.46% of
samples from White patients featured MYC amplification,
compared with 5.43% of samples from Black patients
(Fig 4E). This trend is consistent with that observed in TCGA,
though not statistically significant.

DISCUSSION

In this study, we found chr8q24.21 amplification (containing
a MYC enhancer sequence), MYC amplification, and chr8q
gain to be positively and significantly associated with AFR
ancestry in LUSC. Gene expression and pathway analysis
demonstrated that the top differentially expressed pathway
by ancestry was MYC. These data converge on MYC and to-
gether suggest a previously undescribed role for ancestry-
associated differences in MYC signaling in LUSC. We also
described positive correlations between MYC/chr8q24.21 and
AFR ancestry across all cancers in TCGA, correcting for tu-
mor type. That the GISTIC peak identified in pan-cancer
analyses contains MYC, whereas that in LUSC excludes
MYC, also suggests a unique importance to this MYC en-
hancer in LUSC that is not found at a pan-cancer level. We
found chr8q gain to be significantly associated with AFR
ancestry in multiple other cancer types in TCGA. We inde-
pendently validated increased MYC/chr8q24.21 copy gain in
the MSKCC subcohort of the AACR Project GENIE in self-
identified Black patients and also noted a significant increase
in percent amplification of chr8q in these patients. We found
MYC amplification to be more frequent among Black patients
in a third data set obtained from samples at CUIMC. That the
observed trends uphold in multiple pan-cancer data sets
strengthens the generalizability of MYC in ancestry-specific
cancer changes. This relationship may also be mediated by
chr8q arm gain in specific cancers where we have shown
aneuploidy patterns associated with AFR ancestry.

A particular strength of our approach was analysis by not
only self-identified race or ancestry designation but also
percent ancestry admixture. Compared with consensus an-
cestry, percent AFR admixture provides a more accurate
approximation of the contribution of AFR ancestry to the
patient’s genetic makeup. It is a continuous variable,
allowing us to correlate percent AFR admixture with ge-
nomic event frequencies to identify events of interest.

MYC is a transcription factor and well-characterized
oncogene; relatively subtle (approximately 2-fold)
changes in MYC expression affect cell proliferation and
transformation.33-3> This imparts biologic significance to
the 1.2-1.4-fold increase in MYC copy number observed in
AFR samples compared with EUR, which could contribute
to a more aggressive tumor phenotype. Indeed, we see
enrichment of MYC target gene expression with AFR
ancestry. In addition, we observe correlations between
copy number of the chr8q24.21 peak and MYC gene
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expression, suggesting that copy number amplifications
at MYC or its enhancer result in increased MYC activity in
association with AFR ancestry. Recently, MYC amplifi-
cation was found to be enriched with AFR ancestry in
NSCLC, breast, and prostate cancers in a cohort of 333,908
tumor samples obtained for targeted panel sequencing.3®
In our study, we establish an association not only between
AFR ancestry and MYC but also with the lung squamous
MYC enhancer on chr8q24.21.

The significant correlations observed between local ancestry
and chr8q aneuploidy also suggest that arm-level events
might drive differential chr8q24.21 copy number rather than
focal amplifications. It is important to note that while local
ancestry gives insight into chr8q24.21 loci heterozygous for
ancestry, local ancestry was 95% concordant with global
ancestry and therefore would be expected to correlate with
8q, MYC, and chr8q24.21 by association.

We observed a significant approximately two-fold increase
in mean chr8q in association with AFR ancestry in LUSC and
CESC, with near-significant increases in similar magnitude
in pan-SCC and LUAD. We also observed a significant
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increase in the frequency of chr8q amplification in tumors
from Black patients in MSKCC cancers in AACR GENIE.
Previous studies have looked at aneuploidy alterations as-
sociated with genetic ancestry>>243'; however, no findings of
chr8q gain have been reported in association with AFR an-
cestry. The relationship between ancestry and the frequency
of chr8q gain may underlie or amplify differences in
chr8q24.21 and/or MYC dosage in these cancer types. Further
studies describing aneuploidy events in diverse tumor
samples are needed to explore this hypothesis.3®

Targeted MYC inhibitors are now entering phase I/II clinical
trials, and candidates for direct and indirect inhibition
continue to emerge.>® Our findings suggest that MYC inhi-
bition would particularly benefit these patients. Future
preclinical and early-phase clinical trials that study MYC
should robustly sample tumors from patients of AFR
ancestry to (1) validate these findings, (2) describe clinic-
pathologic correlates of MYC amplification in these patients,
and (3) explore pharmacogenomic characteristics associated
with ancestry. We hope that the advancement of precision
medicine for minority populations can help mitigate per-
sisting survival disparities.
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