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A B S T R A C T

Purpose: The purpose of this study is to present a case series of patients with co-occurrence of either BRCA1 
associated protein-1 (BAP1), eukaryotic translation initiation factor 1A, X-chromosomal (EIF1AX), or splicing 
factor 3B subunit 1 (SF3B1) in the detection and treatment of a uveal melanoma (UM) prior to the development 
of metastatic disease.
Observations: This is a retrospective case series of ten patients with UM demonstrating co-occurrence of either 
BAP1, EIF1AX, or SF3B1 variants treated at a single ocular oncology clinic by a senior ocular oncologist between 
2020 and 2024. Charts were reviewed and data on medical history, demographics, tumor characteristics, genetic 
testing, follow up, as well as fundus photo and B-scan ocular ultrasound were collected. The average age of the 
patients was 58.5 years old. The mean length of follow up was 18.2 months. Four patients had guanosine 
nucleotide-binding protein alpha-11 (GNA11) variants and six had guanosine nucleotide-binding protein Q 
(GNAQ) variants. Four patients had germline BAP1 variants. Four patients had a combination of EIF1AX and 
BAP1 variants. Three patients had a combination of EIF1AX and SF3B1 variants. Three patients had a combi
nation of SF3B1 and BAP1 variants. Eight UM were gene expression profile (GEP) Class 1A and two UM were GEP 
Class 1B. Seven UM were preferentially expressed antigen in melanoma (PRAME) negative and three UM were 
PRAME positive. All patients had cytologic confirmation of the diagnosis of UM: seven had cytology results of 
spindle cells and three had results of mixed spindle and epithelioid cells. All patients were treated with Iodine- 
125 (I-125) plaque brachytherapy.
Conclusions and importance: We present a case series of patients with the co-occurrence of EIF1AX, SF3B1, or 
BAP1. With distinct genomic aberrations, transcriptional features, and clinical outcomes, EIF1AX, SF3B1, and 
BAP1 are thought to be mutually exclusive. The present case series demonstrates rare exceptions to this general 
pattern and speculates on the early molecular steps of UM which may lead to these rare mutation combinations.

1. Introduction

Uveal melanoma (UM) is the most common primary cancer of the eye 
and its prognosis remains poor for disseminated disease.1–3 Survival 
prognostication can be estimated by clinical features such as tumor size 
but is most accurately predicted by tumor genetics.2 Further, our un
derstanding of uveal melanoma initial pathogenesis and tumor evolu
tion has expanded with genetic profiling and next generation sequencing 
(NGS).4

Advanced cytogenic, chromosomal and immunohistochemistry 
analysis have changed the landscape for predicting UM prognosis.5–8

Gene expression profiling (GEP), preferentially expressed antigen in 
melanoma (PRAME), next generation sequencing (NGS) and other mo
lecular techniques have emerged as molecular methods for predicting 
metastatic risk with great accuracy.2,9 A combined GEP and PRAME 
classifier was found to have greater prognostic accuracy than GEP 
alone.10 Furthermore, a large retrospective review of UM patients 
demonstrated concordance between GEP and NGS, as well as associa
tions with clinical variables like tumor size as strong indicators of 
metastatic risk.11 Two initiator variants, guanosine nucleotide-binding 
protein alpha-11 (GNA11) and guanosine nucleotide-binding protein 
Q (GNAQ), have been implicated in tumorigenesis in >95 % of cases but 
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are not prognostically significant and are alone insufficient to induce 
metastasis.4,12–15 Previously thought to be mutually exclusive, variants 
in eukaryotic translation initiation factor 1A (EIF1AX), splicing factor 3B 
subunit 1 (SF3B1), and BRCA1-associated protein 1 (BAP1), have been 
identified as important prognostic biomarkers and are associated with 
low, intermediate, and high metastatic risk in UM, respectively.7,9,16,17

In this report, we present a novel case series of patients with co- 
occurrence of either EIF1AX, SF3B1, or BAP1 in the detection and 
treatment of a UM prior to disseminated disease, challenging the 
narrative of these variants being mutually exclusive and speculating on 
the early development of UM.

2. Methods

Among patients evaluated by a single ocular oncologist (ACS) from 
2020 to 2024 when GEP, PRAME, and NGS were all routinely performed 
as part of clinical care, those patients with a combination of two of the 
following three mutations: EIF1AX, SF3B1, and BAP1 were included. 
Charts were reviewed and data related to demographic characteristics, 
affected eye, visual acuity, medical and ocular history, physical exam 
findings, treatment, tumor largest basal diameter (LBD), tumor height, 
cytology, GEP class, PRAME, and NGS results, and the presence/absence 
of metastatic disease were collected. Fundus photographs and B-scan 
ocular ultrasounds of the affected eyes were also collected.

Tumors were sampled by either transscleral or transvitreal fine- 
needle aspiration. Tumor samples were cytologically evaluated intra
operatively and the tumor sample was tested for GEP, PRAME expres
sion, and variant analysis with the Decision Dx-UM, Decision Dx- 
PRAME, and Decision UM-Seq panels (Castle Biosciences, Friends
wood, TX). Variants were validated per the standard clinical protocol of 
Castle Biosciences, the clinical lab in which these samples were 

sequenced. All tumors possessing BAP1 variants underwent germline 
testing done at Invitae Corp. (San Francisco, CA). Patients treated with 
brachytherapy had an I-125 plaque placed at the site of the tumor after 
completion of the biopsy. Further details of our biopsy approach have 
been previously published.18

Approval for this study was obtained from the Sterling Institutional 
Review Board (IRB) governing Retina Consultants of Texas (Houston, 
TX). The review was performed in compliance with the provisions of the 
Health Insurance Portability and Accountability Act of 1996 and 
adhered to the Declaration of Helsinki, as amended in 2013. Informed 
consent was obtained from each patient. Guidelines by Kempen for 
reporting of case series were followed.19

3. Results

Among 289 patients with uveal melanoma treated with brachy
therapy or enucleation, 10 patients were identified to have co- 
occurrence of EIF1AX, SF3B1, or BAP1 mutations. The mean age of 
patients in this cohort was 58.5 years. Tumor and patient characteristics 
are included in Tables 1 and 2. The mean length of follow up was 18.2 
months. Four patients had GNA11 variants and six had GNAQ variants. 
Four patients were found to have germline BAP1 variants. Four patients 
had a combination of EIF1AX and BAP1 variants. Three patients had a 
combination of EIF1AX and SF3B1 variants. Three patients had a com
bination of SF3B1 and BAP1 variants. Mean tumor LBD and height were 
11.2 mm (mm) (range: 6.5 mm–16.0 mm) and 3.5 mm (range: 1.4 
mm–7.9 mm), respectively. Seven had cytology results of spindle cells 
and three had results of mixed spindle and epithelioid cells. All patients 
were treated with I-125 plaque brachytherapy. No metastatic disease 
has been identified in any of the patients to date.

Patient 1 presented with choroidal melanoma in the left eye 

Table 1 
Patient sex, tumor size, cytology, gene expression profile class (GEP), PRAME profile, next generation sequencing (NGS), germline BAP1 status, and follow up duration 
by patient.

Patient Sex LBD 
(mm)

Height 
(mm)

Cytology GEP 
Class

PRAME NGS Mutations (DNA variant, variant frequency, Tier) Follow up duration 
(months)

1 M 12.0 2.9 Spindle 1A – GNA11 (c.37C > T, 38.0 %, II), 
BAP1 (c.1153C > T, 16.5 %, II), 
EIF1AX (c.547C > T, 19.2 %, II)

28.8

2 F 12.5 5.2 Spindle 1A – GNAQ (c.547C > G, 48.0 %, III), 
EIF1AX (c.4C > T, 97.6 %, II), 
SF3B1 (c.1873C > T, 49.2 %, II)

8.1

3 M 9.0 1.4 Spindle 1A – GNAQ (c.626A > C, 46.0 %, II), 
EIF1AX (c.17-2A > G, 92.8 %, II), 
SF3B1 (c.1997A > C, 34.2, II)

7.6

4 F 16.0 7.9 Mixed 1A + GNAQ (c.626A > T, 48.6 %, II), 
BAP1 (c.1216G > A, 49.7 %, III), 
SF3B1 (c.1873C > T, 51.3 %, II)

38.6

5 M 12.5 3.8 Mixed 1A + GNA11 (c.626A > T, 46.0 %, II), 
BAP1 (c.2001G > T, 5.8 %, III), 
EIF1AX (c.10A > G, 88.6 %, II)

19.2

6 F 6.5 1.7 Spindle 1A – GNA11 (c.626A > T, 34.8 %, II), 
BAP1 (c.2057-4G > T, 46.7 %, III), 
EIF1AX (c.16G > C, 50.8 %, II)

18.8

7 F 9.5 2.2 Mixed 1B + GNAQ (c.548G > A, 30.6 %, II), 
EIF1AX (c.4C > T, 52.7 %, II), 
SF3B1 (c.1874G > A, 27.8 %, II)

4.6

8 F 10.5 2.8 Spindle 1A – GNAQ (c.548G > A, 47.0 %, II), 
BAP1 (c.535C > T, 77.7 %, III), 
SF3B1 (c.1873C > T, 44.6 %, II)

0.9

9 F 11.0 1.4 Spindle 1B – GNAQ (c.626A > C, 48.9 %, II), 
BAP1 (c.1251-4A > G, 51.9 %, II), 
EIF1AX (c.11A > G, 75.0 %, II)

51.4

10 M 12.5 5.9 Spindle 1A – GNA11 (c.626A > T, 47.6 %, II), BAP1 (c.1838C > T, 51.7 %, III), 
SF3B1 (c.1997A > C, 48.9 %, II)

4.3

Abbreviations: Largest basal diameter (LBD); Gene expression profiling (GEP); Preferentially expressed antigen in melanoma (PRAME); Next generation sequencing 
(NGS); BRCA1 associated protein-1 (BAP1); Guanosine nucleotide-binding protein alpha-11 (GNA11); Eukaryotic translation initiation factor 1A, X-chromosomal 
(EIF1AX); Guanosine nucleotide-binding protein Q (GNAQ); Splicing factor 3B subunit 1 (SF3B1); Variant of potential clinical significance (Tier II); Variant of un
known clinical significance (Tier III).
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(Fig. 1.1). Dimensions by B-scan ultrasound were 12.0 mm LBD and 2.9 
mm height. Genetic analysis of the biopsy was Class 1A PRAME negative 
with variants in GNA11, EIF1AX, and BAP1.20 Two years after I-125 
plaque therapy, a slight elevation on the temporal margin of the treated 
tumor indicating local recurrence was treated with transpupillary 
thermotherapy.

Patient 2 presented with choroidal melanoma in the right eye 
(Fig. 1.2). Dimensions by B-scan ultrasound were 12.5 mm LBD and 5.2 
mm height. Genetic analysis of the biopsy demonstrated a Class 1A 

PRAME negative profile with variants in GNAQ, EIF1AX, and SF3B1.21

Patient 3 presented with a lesion suspicious for choroidal melanoma 
in the right eye (Fig. 1.3). Dimensions by B-scan ultrasound were 9.0 mm 
LBD and 1.4 mm height. Eighteen months after initial diagnosis, the 
lesion height increased to 1.9mm representing aggressive behavior 
consistent with transformation into a choroidal melanoma. Genetic 
analysis of the biopsy was Class 1A PRAME negative with variants in 
GNAQ, EIF1AX, and SF3B1.22,23

Patient 4 presented with choroidal melanoma in the left eye 

Table 2 
DNA variant, variant frequency, pathogenicity, associated conditions, and family history of tumors possessing BAP1 variants.

Patient BAP1 DNA variant, 
variant frequency

Germline 
BAP1

Pathogenicitya Associated Conditions Reported Family History for 
each Patient

1 c.1153C > T, 16.5 % No Pathogenicb BAP1-related tumor predisposition syndrome, Hereditary 
cancer-predisposing syndrome

Lung cancer (unspecified 
relative)

4 c.1216G > A, 49.7 % Yes Likely benign/Uncertain 
significance

BAP1-related tumor predisposition syndrome, Hereditary 
cancer-predisposing syndrome

None

5 c.2001G > T, 5.8 % No Uncertain significance BAP1-related tumor predisposition syndrome None
6 c.2057-4G > T, 46.7 % Yes Benign/Likely benign/ 

Uncertain significance
Uveal melanoma, BAP1-related tumor predisposition 
syndrome, Hereditary cancer-predisposing syndrome

None

8 c.535C > T, 77.7 % No Likely pathogenic/ 
Uncertain significance

Clear cell renal cell carcinoma, BAP1-related tumor 
predisposition syndrome, Hereditary cancer-predisposing 
syndrome

None

9 c.1251-4A > G, 51.9 
%

Yes Likely benign, Uncertain 
significance

BAP1-related tumor predisposition syndrome, Hereditary 
cancer-predisposing syndrome

None

10 c.1838C > T, 51.7 % Yes Benign/Likely benign Uveal melanoma, BAP1-related tumor predisposition 
syndrome, Hereditary cancer-predisposing syndrome

Colon cancer with 
metastases to lungs (Father)

Abbreviations: BRCA1 associated protein-1 (BAP1).
a Pathogenicity based on report from clinical CLIA-certified laboratory in which germline sequencing was performed, based on the lab’s assessment of computational 

tools and unified databases.
b BAP1-related tumor predisposition syndrome is associated with an increased risk for uveal melanoma, malignant mesothelioma, cutaneous melanoma, renal cell 

carcinoma, basal cell carcinoma, meningioma, and cholangiocarcinoma.

Fig. 1. Fundus photos demonstrating choroidal melanomas at presentation labeled with the corresponding patient case numbers.
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(Fig. 1.4). Dimensions by B-scan ultrasound were 16.0mm LBD and 
7.9mm height. Genetic analysis of the biopsy was Class 1A PRAME 
positive with variants in GNAQ, SF3B1, and a BAP1 variant which was 
also present in the patient’s germline.21,22,24

Patient 5 presented with choroidal melanoma in the left eye 
(Fig. 1.5). Dimensions by B-scan ultrasound were 12.5 mm LBD and 3.8 
mm height. Genetic analysis of the biopsy was Class 1A PRAME positive 
with variants in GNA11, EIF1AX, and BAP1.

Patient 6 presented with a choroidal melanocytic lesion suspicious 
for choroidal melanoma in the left eye (Fig. 1.6). Dimensions by B-scan 
ultrasound were 6.5 mm LBD and 1.7 mm height. Two years after initial 
diagnosis, the lesion LBD and height increased to 9.7 mm and 2.8 mm, 
respectively. Genetic analysis of the biopsy was Class 1A PRAME 
negative with variants in GNA11, EIF1AX, and BAP1 which was also 
identified in the patient’s germline.22,25

Patient 7 presented with choroidal melanoma in the left eye 
(Fig. 1.7). Dimensions by B-scan ultrasound were 9.5 mm LBD and 2.2 
mm height. Genetic analysis of the biopsy was Class 1B PRAME positive 
with variants in GNAQ, EIF1AX, and a SF3B1 mutation.21

Patient 8 presented with choroidal melanoma in the right eye 
(Fig. 1.8). Dimensions by B-scan ultrasound were 10.5 mm LBD and 2.8 
mm height. Genetic analysis of the biopsy was Class 1A PRAME negative 
with variants in GNAQ, SF3B1, and BAP1.21,26

Patient 9 presented with choroidal melanoma in the right eye 
(Fig. 1.9). Dimensions by B-scan ultrasound were 11.0 mm LBD and 1.4 
mm height. Genetic analysis of the biopsy was Class 1B PRAME negative 
with variants in GNAQ, EIF1AX, and BAP1 which was also present in the 
patient’s germline.22

Patient 10 presented with choroidal melanoma in the left eye 
(Fig. 1.10). Dimensions by B-scan ultrasound were 12.5 mm LBD and 5.9 
mm height. Genetic analysis of the biopsy was Class 1A PRAME negative 
with variants in GNA11, SF3B1, and BAP1 which was also present in the 
patient’s germline.23,27

4. Discussion

Historically, the evolution of UM has been thought to occur through 
an initial Gq pathway mutation (GNAQ, GNA11, CYSLTR2, or PLCB4), 
and one of three other prognostic variants (EIF1AX, SF3B1, and BAP1), 
and several other chromosome copy number alterations.13,28 Despite 
our expanded understanding of the genomic aberrations in UM, con
flicting evidence on the progression of uveal melanoma development 
and metastasis exists.4,28 Understanding prognostic risk using NGS will 
enable precision care of patients with UM and ultimately improve pa
tient survival as delays between uveal melanoma diagnosis and treat
ment increase risk of metastatic death.29 As such, the use of NGS has 
revealed biomarkers for early detection and potential targets for treat
ment. The following case series provides clinical insight on patients with 
UM who were found to have co-occurrence of either EIF1AX, SF3B1, or 
BAP1 variants through NGS, previously thought to be mutually exclu
sive. The co-occurrence of these variants invites critical evaluation of the 
current understanding of the natural history of the disease.

Gain of function variants in CYSLTR2, GNAQ, GNA11, or PLCB4 
initiate tumorigenesis in UM and play a critical role in the G-protein 
couple receptor transmembrane signaling pathway.14,15,30–32 Elimi
nating intrinsic GTPase activity allows subsequent constitutive activa
tion of the mitogen-activated protein kinase (MAPK) pathway resulting 
in an uninhibited cascade of growth signals that induce cell prolifera
tion.17,33 These ubiquitous variants in UM are thought to occur early in 
disease development but do not play a role in metastatic potential.34

The effects of the three variants implicated in malignant progression 
on cell proliferation are more varied and their presumed mutual ex
clusivity are less well understood. BAP1 is a known tumor suppressor 
gene that encodes a nuclear deubiquitinase involved in cell growth and 
cancer pathogenesis.17 Inactivating variants in BAP1 impair homolo
gous recombination resulting in unrepaired damage to DNA. BAP1 

variants have been associated with the highest risk of metastasis among 
the three variants and are closely correlated with GEP Class 2 tumors.35

However, none of the BAP1-variant tumors in this series exhibited Class 
2 GEP, suggesting some of the variants may be nonpathogenic. The 
clinical laboratory that evaluated these variants reported that one was 
pathogenic, one was benign, and five were variants of uncertain 
significance.

Four patients in this series were found to have BAP1 variants in their 
germline as well as their UM. All tumors possessing BAP1 variants un
derwent germline testing; however, even if a germline variant was not 
detected, the presence of a germline variant cannot be definitively 
excluded.36 Germline variants in BAP1 may predispose patients to 
BAP1-Tumor predisposition syndrome (BAP1-TPDS), a syndrome in 
which patients are at increased risk of developing multiple cancers 
including UM, cutaneous melanoma, malignant mesothelioma, and 
renal cell carcinoma among others.37 Recently published guidelines 
recommend patients with BAP1-TPDS be offered annual multidisci
plinary screening given their increased risk for a wide range of 
cancers.38

SF3B1 encodes a core component of the RNA spliceosome which 
processes precursor mRNA into mature transcripts. Aberrant splicing 
from variants in SF3B1 are thought to impact the ATM and p53 DNA 
repair pathways.17 SF3B1 variants have been associated with a moderate 
risk of metastasis and are closely correlated with GEP Class 1B and 
PRAME expression.35,39–41 In vitro and in vivo laboratory research has 
proposed the co-occurrence of SF3B1 and BAP1 variants results in sig
nificant disruption of the cell’s capacity to buffer DNA damage from 
endogenous sources and consequently leads to DNA damage and 
senescence.42 Other research has speculated that SF3B1 and BAP1 var
iants can independently lead to oncogenesis and/or malignant pro
gression, reducing the need of their co-occurrence in the natural course 
of the disease.43 In this cohort, three tumors were found to have SF3B1 
c.1873C > T missense variants at approximately 50 % allelic frequency. 
Variants at different sites in the SF3B1 coding sequence have been 
associated with PRAME expression when allelic frequency is high.44 This 
variant has been found to be potentially pathogenic and has variable 
association with PRAME expression. Limited literature exists on the 
presence of SF3B1 and EIF1AX variants with germline origin. A possible 
germline variant of SF3B1 (p.K666N) was found among bone marrow 
samples of 40 patients with myeloid neoplasm in a non-comparator 
study.45 Nevertheless, variants in the EIF1AX and SF3B1 gene high
lighted in the present study could not be proven to be germline despite 
showing a high allelic frequency.

EIF1AX encodes a protein that is involved in the initiation of protein 
synthesis through ribosome stabilization and recognition of the start 
codon.17 The mechanism in which mutated EIF1AX induces oncogenic 
behavior is not fully understood but the mutated gene has been impli
cated in a variety of other tumor types such as gliomas, lung adeno
carcinomas, endometrial carcinomas, and thyroid lesions.46 EIF1AX 
variants have been associated with a low risk of metastasis and are 
closely correlated with GEP Class 1A.35,47 Similar to theories regarding 
the independent oncogenicity of BAP1 and SF3B1 variants, the paucity 
of EIF1AX and SF3B1 mutation co-occurrences suggests their effects on 
oncogenic progression can be substituted for one another.48

While mostly thought to be mutually exclusive, there are rare reports 
of mutation co-occurrences in the literature.7,16,42,44 Three cases of 
EIF1AX variants co-occurring with SF3B1 variants have been reported 
including one case treated with local resection and subsequent death 
from metastatic disease at 34 months and another treated with enucle
ation with subsequent death from metastatic disease at 58 months.7,16

Four cases of BAP1 with SF3B1 mutation co-occurrence have been re
ported with one treated with local resection followed by death due to 
metastatic disease 12 months after primary tumor management and two 
other patients treated with enucleation who died of other causes 94 and 
99 months later.7,16,44 Our case series includes three co-occurrences of 
EIF1AX with SF3B1, three co-occurrence of BAP1 with SF3B1, and four 
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co-occurrences of BAP1 with EIF1AX, continuing to challenge the 
existing narrative of mutual exclusivity of these variants.

Given the advent of routine NGS in the clinical care of UM in the past 
two years, the current understanding of the natural history of UM con
tinues to evolve. Recently, it has been suggested that EIF1AX, SF3B1, 
and BAP1 affect different cellular processes and a combination of these 
variants in cells may lead to cellular senescence.7,16,42,44 In contrast, the 
rare cases of co-existing variants in BAP1, EIF1AX, or SF3B1 described in 
this series challenge this narrative. It is possible that other genetic or 
epigenetic alterations might explain these rare tumor cases and allow 
proliferation of tumor cells or enhance the expression of one variant 
over the other in early tumor cell development, ultimately affecting the 
downstream progression and metastatic potential of a UM.

The variant allele frequencies, a metric characterized as the mea
surement of the specific variant allele proportion within a genomic 
locus, of each UM variant may also support the significance of the rare 
co-occurrence of these variants in the following case series. In our series, 
BAP1, EIF1AX, and SF3B1 occurred at relatively high allelic frequencies 
suggesting that these variants are likely significant and contributing 
directly to the progression of the tumor, rather than an insignificant 
passenger variant.49 Further, the patients in our cohort who possess 
high-risk (BAP1) variants but have low-risk (Class 1) GEP classifications 
may be the result of the presence of UM subclones with a spectrum of 
variants early in the development of the tumor. The more aggressive and 
proliferating cells, such as those that possess BAP1 variants, may result 
in clonal dominance as the tumor matures and eventually progresses to a 
high-risk (GEP Class 2) classification. Alternatively, high allelic fre
quencies may also reflect nonpathogenic germline variants, so further 
study is necessary to fully understand the significance of these variants.

Given the possibility of early naive tumor cells expressing these 
variants with potential for deleterious downstream progression, oppor
tunities may exist for targeted therapy early in the development of UM, 
prior to the progression of metastatic disease. In this case series, four 
patients who possessed a germline BAP1 variant and variants in either 
EIF1AX and SF3B1 were successfully identified and treated with plaque 
radiotherapy. Previous reports of these rare co-occurrences have been 
described in both Class 1 GEP and Class 2 GEP tumors, further sup
porting a differential selection process in early tumor development and 
final metastatic risk profile of UM being selected after a series of genetic 
alterations and interactions between identified variants and other non- 
identified genetic and epigenetic variants.

Our findings that high-risk variants can be associated with low-risk 
GEP classification suggests that these variants may co-occur early in 
the development of UM.35,42 The tumors sampled in our report were 
small to medium size and two were identified as nevi before more rapid 
growth and a clinical decision to treat them. The early identification and 
treatment of these tumors with a low-risk GEP classification was 
imperative in preventing morbidity and mortality associated with 
delayed treatment of UM.29 The presence of multiple driver variants and 
low-risk GEP classification may be part of the early natural history of UM 
and represents an opportunistic time to treat these tumors. To date, no 
metastatic disease has been identified in any of the patients in our cohort 
despite all having at least one moderate to high-risk mutation. Longer 
follow-up will be necessary to confirm this outcome but the Class 1 
designation in all these tumors suggests such a favorable prognosis is 
quite likely, especially in the seven patients whose tumors were PRAME 
negative, including the three patients with a germline BAP1 mutation.

This study reports on a rare series of patients found to have UM early 
in its development with variant co-occurrences, successfully treated 
with plaque brachytherapy. The study is limited by a retrospective 
approach, small sample size, and relatively short follow up period. Ge
netic profiling of UM has only become routine clinical practice in the 
past two years and our understanding of the genetic markers associated 
with UM will continue to improve with future studies. Future studies 
investigating the natural history of UM with genetic data extracted 
earlier in the disease course will provide valuable insights into accurate 

prognostication of UM using NGS.
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