unaaga N ng

v
a o ~ &

~ 4 [ % 1 a ~ [ [
ATINITIVHNINNUTEHIA © 2alaun NMIANHITIINSIVaIDTRNNZLSI LaZNITNEWY
wnddegwend  Tuns@nsiluunnudt  anmaznileiugnesuzedlade ( long  interspersed
nuclear element-1s) dn13ilasuuilassansluszazusnuaannnansdy Inanwidmadnsi59asisy i
wialadunAasnd NG azsTALINAARTUNANAANITUS U AN UUSI TR laATI ML
= a K v o a oI/ o 0I s 4‘ % o a
ansAne luaaras A uaulalunisdamiaadusssuniradlate  aldnmasnnsaanazileziiu
ANHIRLNTIAINNINANLIT UBNTLEZWLALNNINENNIAITA NUIINTaRTLsLNRaaTtulneinllaagaTy
was nlitlatle HrzAuwWRaatuaIadsae wan1sasullasrssumiaaduaadlate L19Fauiy
o 1 = dl s a a ul/ % °I o v 1 al dl al al
andalualuy nlaile Ruiaaduszsuninildaludldi@dasuasid asunisugasaanaaad J
d‘ o v a 1 49/ d‘ a @ Y a [ o 3.’/ o a olz s
panena AN LA aNawantann1slasuul aauud f U E R feiusssumiaatuaadlae
] =) o =) dl [ (3 rz’/

wiazgmarauanallulndunsdneiziararatentnssusunsiasuiunsidaesaadiiug - giluuy
181 1 WRAETULLNATNANUIBINAALATULUATAR 16 e LUU A9 IWAAATUIZFLAN, IHAALATLY
g wazifiamdusziuge awuaedlatde wiawduszAugeuazmiaaduuedounusneiuly
wasUnALFazala AatuauERalaTussURNNas MMRTaNzS lAAnI s AU aatuaaa
Y = = P ad o a o p \ ° .= PR a a o

o T9alul NIsANENeNNAaIamTalaTUIa9latle TuAaTATWALY A9anaiN sz @naninlunis g

a ad z’, v o [ A o dell a &
WMAYANTRNT mmqmumm%LL@:m’mmwammmimmmmm m@m@miﬂmmmmmw

Anoueueetaaanzials



UNAALD NH1BINT M

There are two roles of this project first is to explore epigenomic biology of cancer and
second is to assist and advise several young investigators. For the first objective we found that
changes in long interspersed nuclear element-1s (LINE-1s or L1s) occur early during the process of
carcinogenesis. A lower methylation level (hypomethylation) of LINE-1 is common in most cancers,
and the methylation level is further decreased in more advanced cancers. Consequently, several
previous studies have suggested the use of LINE-1 hypomethylation levels in cancer screening, risk
assessment, tumor staging and prognostic prediction. Epigenomic changes are complex, and global
hypomethylation influences LINE-1s in a generalized fashion. However, the methylation levels of some
loci are dependent on their locations. The consequences of LINE-1 hypomethylation are genomic
instability and alteration of gene expression. There are several mechanisms that promote both of these
consequences in cis. Therefore, the methylation levels of different sets of LINE-1s may represent
certain phenotypes. Furthermore, the methylation levels of specific sets of LINE-1s may indicate
carcinogenesis-dependent hypomethylation. LINE-1 methylation pattern analysis can classify LINE-1s
into one of three classes based on the number of methylated CpG dinucleotides. These classes
include hypermethylation, partial methylation and hypomethylation. The number of partial and
hypermethylated loci but not hypomethylated LINE-1s is different among normal cell types.
Consequently, the number of hypomethylated loci is a more promising marker than methylation level in
the detection of cancer DNA. Further genome-wide studies to measure the methylation level of each
LINE-1 locus may improve PCR-based methylation analysis to allow for a more specific and sensitive

detection of cancer DNA or for an analysis of certain cancer phenotypes.
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