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(54) Title: DNA METHYLATION BIOMARKERS FOR EARLY DETECTION OF CERVICAL CANCER

DNA methylation mezsurements from cervical specimens of premalignant
Tesions CINT to CIN 3 compared to heelthy, non-transformed controls using
lumina Beadchip 450K/850K assay or DNA pyrosequencing assay or mass
spectomelry or PCR based methylation assay and targeted amplification of
targel CGLD, barcoding amplification. and indexed multiplex sequencing

l

Statistical analysis of DNA methylation measured by methods including
Receiver operaling characteristics (ROC) assays, hierarchical clustering
analysis assays. o neural network analysis

i

Analysis of progressive DNA methylation allerations (APDMA) method for
identifying and obtaining CG positions (CGIDs) with methylation lovels
characterizing categorically as corvical cancer biomarkers for carly prediction,
detection and diagnosis of cervical cancer - said CGLDs unifonnly
hypermethylated in cervical cancer tissue specimens and uniformly
unmethylated in healthy, non-transformed normal control cervical tissue and
the frequency of these primary methylated CGTDs increases with progression
of premaligmant stages from CINI (infrequent) to CIN3 (pronounced):
obtained 79 candidatc CGIDs (Table 1, SEQ ID NO: 1 to SEQ 1D NO: 79),
with average increase in methylation of 10% or decrease of more than 10%

uransitioning (rom CIN1 to CIN3

Polygenic DNA methylation biomarker set of 16 CGIDs (Table 2, SEQ ID
NOs: 3,4, 7.17.19, 31, 34, 39, 42, 43, 49. 56. 57, 58 63, 70) hypermethylated
between CIN3 and CIND and control with highest effect size (Cohen D>1.3)
and highest Spearman correlations with progression of CLN phases (r0.4)

FIGURE 1

(57) Abstract: The present invention discloses an in vitro method for obtaining
DNA methylation biomarkers as exquisite DNA methylation positions in the hu-
man genome (i.e., CGIDs) that predict cervical cancer especially at as yet inac-
cessible early stages by examining progression of "categorical" DNA methylation
alterations in three stages of premalignant lesions (cervical intraepithelial neo-
plasia (CIN)), progressing from CIN1 to CIN3. The present invention discloses
combinations of CGIDs for detecting with high specificity and sensitivity cervi-
cal cancer by measuring their DNA methylation status and deriving a "methyla-
tion score”, which is useful as a biomarker for cervical cancer. Also disclosed are
kits for predicting cervical cancer using such CGIDs using multiplexed next gen-
eration sequencing methylation assays, pyrosequencing assays and methylation
specific PCR. The DNA methylation markers (CGIDs) described in the present
invention are useful for cervical screening and early detection of cervical cancer
by any person skilled in the art to detect cervical cancer.
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