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Fig. S1 CUT&Tag and RNA-seq analysis of F_ HBO1 and F_HBO1 SA expressed
OMM_2.3 cells.

(A) Signal intensities and heatmap analysis of Flag-tagged HBO1 and HBO1 SA at the
peak center (+ 3 kb) in OMM2.3 cells. (B) Read density distribution of CUT&Tag
signals for F HBO1 and F HBO1 SA. (C) Fragment size distribution of F HBO1 and
F HBOI1 SA samples. (D) Bar graph showing the number of genes associated with
F HBO1 and F HBO1 SA in OMM2.3 cells. (E) Venn diagram illustrating the overlap
between differentially expressed genes in F HBO1 SA vs. F HBO1 (gray) and
differentially expressed genes after 48 hours of treatment with 20 uM WM-3835
(yellow). (F) Heatmap of gene expression for the 377 overlapping differentially
expressed genes identified in (E). Data were normalized to pairwise WT untreated or

F HBOI cells and represent the average of two replicates per condition.
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Fig. S2 GO analysis of differentially expressed genes regulated by HBO1 or HBO1
SA.
(A) GO enrichment analysis of 631 co-bound genes (HBO1 and HBO1 SA) showing

of

differential expression following WM-3835 treatment. (B) GO enrichment analys

319 co-bound genes (HBO1 and HBO1 SA) exhibiting differential expression upon



Ser50/53 mutation. (C) GO enrichment analysis of 1,437 genes specifically bound by
HBOI SA and differentially expressed after WM-3835 treatment. (D) GO enrichment
analysis of 635 genes specifically bound by HBO1 SA and differentially expressed

upon Ser50/53 mutation.
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Fig. S3 HBO1 expression in indicated cell lines.

(A) Immunoblot analysis of endogenous HBO1 protein levels across multiple cell lines.
(B) RT-gPCR validation of HBO1 knockdown and overexpression efficiency in
OMM2.3 cells. (C) WB confirmation of HBO1 knockdown and overexpression

efficiency in OMM2.3 and 92.1 cell lines.
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Fig. S4 Cell cycle analysis of melanoma cell lines treated with WM-3835.

(A) Flow cytometry analysis of cell cycle distribution in melanoma cell lines treated
with WM-3835 for 0, 12, 24, and 48 hours. Cells were stained with propidium iodide
(PI) and analyzed for DNA content to determine the percentage of cells in GO/G1, S,
and G2/M phases.
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Fig. S5 HBO1 regulates replication stress response (RSR).

(A) Correlation analysis between HBO1 expression and RSR signature scores across

TCGA tumor (n=33), TCGA normal (n=23), and GTEx (n=52) cohorts. Pearson

correlation coefficient (R) and corresponding p-values are shown (red box highlights

significant correlations with p<0.05). (B) Western blot analysis of key RSR pathway

proteins in 92.1 cells treated with hydroxyurea (HU; 2mM for 0, 4, and 24 hours) in

combination with WM-3835 (0 or 20uM for 48 hours).
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Fig. S6 Clinical correlation and functional analysis of HBO1 phosphorylation in

melanoma.

(A) Quantitative analysis of HBO1 pS50/53-positive cells in melanoma specimens.

Scatter plots show HBO1 pS50/53 positivity and H-scores stratified by: (i) Clark level



(I-V), (i1) Breslow thickness (<4 mm vs >4 mm), and (iii) lymph node metastasis status
(yes/no). (B) Cell cycle profiling by flow cytometry in OMM2.3 cells. Comparative
analysis of cell cycle distribution (G0/G1, S, G2/M phases) among WT, F HBO1 and
F HBOI1 SA overexpressed OMM?2.3 cells.
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Table S2 HBO1-survival

TCGA Tumor OS-HR OS-p(HR)

ACC
BLCA
BRCA
CESC
CHOL
COAD
DLBC
ESCA

GBM
HNSC
KICH
KIRC

KIRP
LAML

LGG

LIHC
LUAD
LUSC
MESO

ov
PAAD
PCPG
PRAD
READ
SARC
SKCM
STAD
TGCT
THCA
THYM
UCEC
ucCs
UvM

2
12
11
0.9
12
0.69
2.2
12
0.79
0.9
4.2
0.54
14
11
0.72
12
0.99
0.95
0.85
11
1
13
13
0.79
0.75
11
12
24
13
0.92
0.86
0.94
2.9

9.20E-02
0.15
0.57
0.65
0.67
0.14
0.3
0.37
0.19
0.42
0.072
0.00012
0.24
0.72
7.30E-02
0.22
0.94
0.68
0.52
0.46
0.88
0.75
0.67
0.62
0.17
0.35
0.35
0.44
0.61
0.91
0.67
0.86
0.029

-Log10 p value
1.04
0.82
0.24
0.19
0.17
0.85
0.52
0.43
0.72
0.38
1.14
3.92
0.62
0.14
1.14
0.66
0.03
0.17
0.28
0.34
0.06
0.12
0.17
021
0.77
0.46
0.46
0.36
021
0.04
0.17
0.07
1.54



Table S3_HBO1-RSR pearson correlation

TCGA Tumor P value

ACC
BLCA
BRCA
CESC
CHOL
COAD
DLBC
ESCA

GBM
HNSC
KICH
KIRC

KIRP
LAML

LGG

LIHC
LUAD
LUSC
MESO

oV

PAAD
PCPG

PRAD
READ
SARC
SKCM
STAD
TGCT
THCA
THYM
UCEC

ucCs
UVvM

5.2e—08
0.00
0.00
0.00
0.06
0.00
5.9e—-12
4.1e—08
0.00
0.00
1.3e—07
0.00
0.00
2.3e—-14
0.00
0.00
2e—13
0.00
1.3e—05
0.00
1.3e—05
0.00
0.00
6e—10
1.9e—08
0.00
0.00
1.9e—-07
0.00
9e—04
0.00
2e—07
1.3e—05

R
0.57
0.41
0.26
0.56
0.32
0.55
0.81
0.39
0.63
0.62
0.60
0.59
0.58
0.54
0.51
0.68
0.33
0.60
0.45
0.61
0.41
0.62
0.66
0.59
0.34
0.40
0.45
0.43
0.48
0.30
0.61
0.63
0.47

TCGA Normal P value

BLCA
BRCA
CESC
CHOL
COAD

ESCA

HNSC
KICH
KIRC
KIRP

LIHC
LUAD
LUSC

PAAD
PCPG
PRAD
READ
SARC
SKCM
STAD

THCA
THYM
UCEC

0.53000
7.1e—13
0.03000
0.68000
0.91000

0.02900

0.00600
0.04400
6.4e—05
0.00300

8.8e—07
0.00330
0.00280

0.60000
0.37000
5.5e—09
0.16000
0.52000
0.13000

0.09600

R

-0.15
0.61
-1
0.16
0.019

0.6
0.41
0.41

0.45
0.51

0.63
0.38
0.41

-0.4
0.84

0.48

0.11

0.2

GTEx
Adipose-Subcutaneous
Adipose-Visceral (Omentum)
Adrenal Gland
Bladder
Cells-EBV-transformed lymphocytes
Artery-Aorta
Artery-Coronary
Artery-Tibial
Whole Blood
Cells-Leukemia cell line (CML)
Brain-Amygdala
Brain-Anterior cingulate cortex (BA24)
Brain-Caudate (basal ganglia)
Brain-Cerebellar Hemisphere
Brain-Cerebellum
Brain-Cortex
Brain-Frontal Cortex (BA9)
Brain-Hippocampus
Brain-Hypothalamus
Brain-Nucleus accumbens (basal ganglia)
Brain-Putamen (basal ganglia)
Brain-Spinal cord (cervical c-1)
Brain-Substantia nigra
Breast-Mammary Tissue
Cervix-Ectocervix
Cervix-Endocervix
Colon-Sigmoid
Colon-Transverse
Esophagus-Gastroesophageal Junction
Esophagus-Mucosa
Esophagus-Muscularis
Fallopian Tube
Heart - Atrial Appendage
Heart - Left Ventricle
Kidney - Cortex
Liver
Lung
Muscle - Skeletal
Nerve - Tibial
Ovary
Pancreas
Pituitary
Prostate
Minor Salivary Gland
Cells - Transformed fibroblasts
Skin - Not Sun Exposed (Suprapubic)
Skin - Sun Exposed (Lower leg)
Small Intestine - Terminal Ileum
Spleen
Stomach
Testis
Thyroid
Uterus
Vagina

P value

0.00250
0.80000
1.9e—12
0.66000
0.22000
0.00013
0.03100
9e—04
0.00000
2.4e—15
0.00000

0.00000
0.00000
1.3e—-14
0.00000
0.00000
0.00000
0.00000

4.4e—16
0.00000
0.00000
1.1e—-05
0.02300
0.63000
6.6e—05
0.00240
0.12000
0.00000
6.7e—14
0.30000
8.9e—16
0.00000
9.7e—08
4.1e-14
3.3e—08
0.00000
2.6e—14
0.96000
0.00000
1.8e—09
3.3e—05
0.00071
0.31000
2.1e—09
2.4e—08
0.02100
2.7e—06
0.00000
2e—04
0.02800
0.61000
0.29000

0.76
0.87
0.87
0.32
-0.87
—0.37
0.33
0.23
0.13
0.5
0.45
—0.58
0.56
0.74
0.82
0.64
0.32
0.59
0.44
—0.0048

0.74
0.54

0.44
0.063
0.38

0.24
0.45
0.59
0.29
0.13
0.059
0.12



Table S4 Primers used for cloning.

Name Sequence (5°—3’)

HBO1 D1 Fwd ATAGAAGACACCGGCGGCCACGCGTATGCCGCGAAGGAAGAGGAAT

HBO1 D1 Rev  ATCGAATTCCTGCAGCCCGGGGGATCCCTGCTTATCCCGGCTCTGTGC

HBO1 D2 Fwd ATAGAAGACACCGGCGGCCACGCGTATGGAGAGCATTGCCAAGGACATGT

HBO1 D2 Rev  CGTCGTCATCCTTGTAATCCTCGAGAGTGCCCTTGGGAGGGGTCC

HBO1 D3 Fwd ATAGAAGACACCGGCGGCCACGCGTATGATAGAAGAAAGGATGCTGTCTC
ACAGGC

Table S5 Primers used for RT-PCR.

Gene Forward sequence Reverse sequence
HBO1 ATTCTGGACTGAGCAAAGAACAG GTCATACTCGCTTGTCAGGTTTT
ATR GGCCAAAGGCAGTTGTATTGA GTGAGTACCCCAAAAATAGCAGG

B-Actin CCTGTACGCCAACACAGTGC ATACTCCTGCTTGCTGATCC
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Table S7 Replication stress response signature gene set.

KRAS CCND2 NPM1 MYC CCND1 MDM?2
STATSA HRAS CCNE1 CCND3 NRAS DEK
CCNE2 CDC6 CDCA5 AURKA MYBL2 E2F1




