d "= - d .
mﬂi’uuumwa LINE-1 v‘ﬁumumai’umﬂuﬂuu Lﬂu LATRA Q“N’l!l”##ﬂ'\‘ﬂﬂﬂl-lzl.?d

@ o L
U9 955U WU

Fneniinusiiiudiunilsranis@nsmunangasiSyginemaasumiudin
AT INEAEATITUNNE
AZUNNEANEAT IHIRINTAINMINEAE
n1sAnun 2549
ISBN: 974-17-2635-6
AUANTUBIHIRINTAINMINENAE



GENOME WIDE CHARACTERIZATION OF UNMETHYLATED LINE-1 MAP : THE
IMPLICATION AS A TUMOR MARKER

Miss Chureerat Phokaew

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Science Program in Medical Science
Faculty of Medicine
Chulalongkorn University
Academic Year 2006
ISBN: 974-17-2635-6
Copyright of Chulalongkorn University

492161



Thesis Title GENOME WIDE CHARACTERIZATION Ol-; UNMETHYLATED
LINE-1 MAP : THE IMPLICATION AS A TUMOR MARKER

By Miss Chureerat Phokaew
Field of Study Medical Science
Thesis Advisor Professor Apiwat Mutirangura, M.D., Ph.D.

A\

Accepted by the Faculty of Medicine, Chulalongkorn University in Partial

Fulfillment of the Requirements for the Master’'s Degree

Dean of the Faculty of Medicine

(Professor Pirom Kamolratanakul, M.D.)

THESIS COMMITTEE

............... W[I/&’L d/hm Chairman

......................................

(Associate Professor Wilai Anomasiri, Ph.D.)

Member

(Associate Professor Shanop Shuangshoti, M.D.)

....... MM?’)WMember

(Assistant Professor Virote Sriuranpong, M.D., Ph.D.)



v

-l o &

£ - ald - . - -
a35md Waute:naslfusuiees LINE-1 hifwiiwduntelwalunduesevinneg
X
]

vsinsilunziia(Genome wide characterization of unmethylated LINE-1 map :

. N o -J - - -
The implication as a tumor marker) . MEnm : Aunendmnd yisnans, 92 win.

ISBN 974-17-2635-6

uiiflunsidesieiissainnisuanisdnsneuninfonmalia  Combined Bisulfite Restriction
Analysis FHMUISUTR vide TusTuwmefaes LINE-1s (COBRA-L1) 34 L1s 1ilu active intersperse repetitive
retrotransposible elements i'uhﬁ:uﬁ'-uﬁﬁxﬂanann’mﬁé’nrmzmmammmﬁmi’uﬁqﬁ'«ﬂuu (Genome)
uzi (Global genomic hypomethylation)u8EaINKANIINAREIANLATUUANFNTE aiiinduieaTunszndng
Lﬁmﬁﬂﬁnmqq wasnunranseresiiaduadredmaulunzdonaneaiin  qmiamneseanisinnly
qw‘ii’uﬁﬁnﬁemnﬁmué‘n'uru:mmnm'nsuuﬁta'i"u'lutwfiwnw.ﬁnuz&auuuumt:;'umu(multistep
carcinogenesis) 184 L1 Wil full length iiienan 17 fuwnis Taeviaunmagluufions intron ¥eafiu esann
wAila COBRA-L1 usmliifiuannauansinzswiaiieideriasine I 3afhuiiesulalunsdinsufeudiey
fnenrumiadures L1 uiszAumisrely wmalin COBRA unique sequence to L1 (CU-L1) szgniinatie
COBRA-L1 #aamslfilanudu 5 1w tnique sequence Tegvileann L1 Time 5 unumsldidau SUTR
799 L1 uwudn wumadiiufesinegeszudnsdnaiiaduses COBRA-L1 fil AnadoszAuLRiedures CU-
L1 1ael#en pearson correlation A® 0.913 (sig.2-tailed <0.01) leuBeuiiey Head and neck squamous
cell carcinoma (HNSCC) cell lines was HNSCC microdissected tissues fung normal oral epithelial Wu137
uf CU-L1 15 a7n 17 n"luuﬁ-:mmmu.am_n'lmnauaemﬁmi’u{hypomemylation} (P<0.01) wdlungin
leukaemic cell lines arlaimunsusmnisasasaasaifiady (P>0.05) venwileaaniu wudndl cuL1 9
sauvus 1#un PRKG1, LOC133993, CNTNAPS, LRP2, LOC286094, FAM49A, ADAMTS20, COL24A1 URY
SPOCK3 1313 0uARnIANHLANAINSENINS normal oral epithelial WaE normal white blood cell &P<0.05) 7
raulafifewudn CU-L1 waissuvuaniansn l[uansdneoie clonal expansion %ﬁau‘]uqmamﬁnm
WugnssuiidnAtaesunde uavdwiu CU-L1 yRnkfiffneuenranssrsssiiedugaioy 100 %
TusnsiudumisiTuinisifsadiadu (Hypermethylation) wasfmileauaiavanefifeniswuiinasg
anATeTaduR 2 intronic L1 9848 EPHA3 ueeH 1 intronic L1 189 PPP2R2B Tianudiniuslnemsariu
1B310u MRNA 1 2 fu(Apearson correlation 0.703, 0.724 U 0.630AusFULaavundl P< 0.05). 1o
awﬁﬂnﬁuﬂfﬁ'\u'}mfmu.ﬁ:u:&uﬁ:zﬁuwﬁm‘i’waﬁnumuuaziﬂmﬁ: Iuﬂﬁﬁlﬁﬁqqmﬁnﬁwh L1 usiae
Fumndsfitinsunumlunszuaunis epigenetics A9riu yefumiiuanImnsANAnTE e e wa il
dnAryiide L1 waresumiiiiumumdrdgmiedainelumsianntesnds uszdwiunalonisanssnes
wiladuuy L1 Adlealdduvganisineu azfluwuamnedaAg lunisdanlfidnlaunumees Global

>
hypomethylation lumsWmuITesNzfuuLvatTuRey

- - L3 L4 =4 - ‘t
AWM IMBIANARATATUNNE ﬂ']UlJ'EHﬂ'LlaH.. q 233"“5 .......... j . Y:‘.ﬁ..‘.'.a??..

Ly
YnsAnen 2549 auilateanansemiinm,



## 467 47086 30 : MAJOR MEDICAL SCIENCE

KEYWORDS: HYPOMETHYLATION / TUMOR MARKER / COBRA UNIQUE to LINE-1 /

CARCINOGENESIS
CHUREERAT PHOKAEW : GENOME WIDE CHARACTERIZATION OF
UNMETHYLATED LINE-1 MAP : THE IMPLICATION AS A TUMOR MARKER
THESIS ADVISOR: PROF. APIWAT MUTIRANGURA, M.D. Ph.D., 92 pp. ISBN
974-17-2635-6

This study is to follow up the previous study using Combined Bisulfite Restriction Analysis (COBRA)
technique at 5'UTR of L1s (L1s), active intersperse repetitive retrotransposible elements, promoter, to
evaluate genome-wide losses of DNA methylation (global genomic hypomethylation) in cancer. Genome
wide DNA methylation is different among tissues and significantly decreased in majority of cancer. The
aim of this study is to describe how methylation at 17 full length L1 loci, located in intron of human genes,
loss during the multistep carcinogenesis. Since COBRA-L1 demonstrated variation among tissues, it is
interesting to evaluate and compare the pattem of methylation among L1 loci. COBRA unique sequence to
L1 (CU-L1) was developed by applying COBRA-L1 but replaced 5'repetitive sequence oligo with unique
sequence 5' to L1. Significant pearson correlation 0.913 (sig.2-tailed <0.01) was discovered when
compared between COBRA-L1 and average methylation level of CU-L1. Head and neck squamous cell
carcinoma (HNSCC) cell lines and HNSCC michdissecEd tissues were hypomethylated at 15 out of the
17 L1 loci when compared with normal oral epithelial (P<0.01). However, leukaemic cell lines were not
hypomethylated (P>0.05). Moreover, 9 CU-L1 loci, PRKG1, LOC133993, CNTNAP5, LRP2, LOC286094,
FAM49A, ADAMTS20, COL24A1 and SPOCK3, were different between normal oral epithelial and normal
white blood cell (P<0.05). Interestingly, several CU-L1s reveal selective clonal expansion, a crucial
somatic genetic characteristic of cancer. In some cases, some CU-L1 demonstrated high degrees of
hypomethylation close to 100% while some were hypermethylated. Surprisingly methylation level of two
intronic L1s of EPHA3 and one of PPP2R2B were directly correlated with the guantity of both mRNAs
(pearson correlation 0.703, 0.724 and 0.630, respectively, P< 0.05). In conclusion, previously, we knowed
that L1 methylation levels are varied among tissues and cancers. Here, we proved the different roles of the
epigenetic events among loci. Some showed distinctive methylation level among tissues. More
importantly, several L1 loci play biological role in cancer development. The mechanism how loss of L1
methylation lead to gene inactivation will be important clue in understanding the role of global

hypomethylation in cancer multistep process.
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