Abstract (uﬂﬁ'mia)

Project Code : RSA5880019

(svialasans)

2
o _4A =

Project Title : Ununvadaalaunndudansniiniavasnsiaaululiaviati@duan
(Balassns)

Investigator : FEAT11ITINBUNNSFNTANG %I9BIN

(Bawnian)

E-mail Address : sittisak.h@chula.ac.th

Project Period : 1 n3njnad W.¢. 2558 ﬁdi’%‘ﬁ. 30 ﬁqmﬂu W.A. 2561

(szztaanlasanis)

Tvaviatinafuawinainanuialn@duadsviainavinlviAian1sasvasting lunisn
\ o AA o o L m oA P & =< A
LINARDA mm@;maﬂsﬂmmmwum"luLﬂuwm’muum 100UszaIAI09N AN ILNG
AN AR NFNABTT=RI9 Teauldsfuealdunndu (autotaxin) NTUEAIBBNTEAL
mRNA 32@U promoter methylation 2as8uaaldunndu anus1vaanlaliss seay
global methylation (Alu and LINE-1) LRZNNIZLAILABONTLATY (oxidative stress) nu
21N1INIARRN 1%@’;ﬂISﬂﬂaﬁwﬁé’mﬁumwé’aﬁmms‘%’ﬂmﬁwmsmﬁﬂ F147% 130
! A2 A A = o A Y A P &
38 WRZNFNAILANTINFUNIWA HANIIFNBIWL i:@ulﬂimuaaimmﬂéﬁmwugwuh
Lﬁawadmjwﬁﬂ’m LRZFUWWINUNIZAILARD ma:wna&?ﬁ'ugnﬁwmm LRZATNINAAL
eI hEFALNIIENG HaNIINAWLNITUFAIB0NIZAU MRNA Bavduaalaunnduwiia
£ A 2 & o o ,d AA @ a e o ¢ o o
gwulmaa@LLa:Iu%uLua@umaaaﬂwisﬂwam@@mu LRSNANMURNANUTLUINNEUNY

o o aa

DNA methylation U123t promoter paviuaalaunnduluifonatrelinudmanniead

A a 6 a v a ny d\y i v ad
L&Ja’]Lﬂi’]zﬁﬂﬁiLLﬁ@]dﬂﬂﬂ"llaGIlli(ﬂ%ﬂﬂI@]LLﬂﬂsﬁuluﬂjuL%a@U@’)U’lﬁ

v
o A

immunohistochemistry WLNSLEAI00NY aﬂﬂsﬁuaalé’fum%uﬁwmmaﬁyﬁammiuéfv
. . . . @ o s o A
(liver bile duct epithelia) walLTARA U (hepatocytes) ﬂladﬂq&lﬁdﬂ’miiﬂﬂau’laaumu T
£ Qs Qs r=| v a =} t:l» = =}
gaaanaInutzaullsdnaaldunndulwion wanainiauevadnlaiuslwiaaua
naju;jﬁaﬂiiﬂviaﬁwﬁﬁué’ué’uﬂdﬁﬂéjumuqu LLazﬁffsJﬁufﬁmzﬁumw;umwaﬂiﬂafha

3 g Aa

Hupfauneada NMIANEIANUFUNLTVDIT26 U global methylation AU TEINLS
Wes Lazn1za3eaeandiaT WUIEAU global methylation luﬂ@ngﬂaUISQﬁaﬁwaﬁu
é’u@‘hﬂdﬂumjumuqu Gegunuinuanuevesnlales ussn1nzaisnaandiadu
ad9lipdanniadid aydlddn szaulusdnealdunndu n1suaasaanizau mRNA

2048ulaldunndu s5AU promoter methylation wasfuaaldunndu anue1lvainla



Wes 32au global methylation LazANIZLATIABENTLATH VANMUFNNUSALANHUSDINNT
nndiinuasgihaliaviei@fuau Ssenavzianlfidudiiiaiuwsanuiuusives

yd AAa o o Ad o A o ' ° o o Aa
Iiﬂ‘nammmuicﬂmawwﬂuaﬂwmwwwu wazgruvinlwautlana lnuazwens

o a a e A o o J (g & ] :’ aAA o oA A J
mm@maamim@wm@@ﬂﬂsmuLsa‘ms’aamﬂmwam@@umuvlmm“uu

Biliary atresia (BA) is a devastating cholestatic liver disorder in neonates
characterized by inflammatory and fibrotic obliteration of the extrahepatic bile ducts. The
obstruction of bile flow presents as a triad of jaundice, acholic stool, and
hepatosplenomegaly. If left untreated, the most of BA patients will develop severe
hepatic fibrosis, biliary cirrhosis, portal hypertension, hepatic failure, and ultimately die
by the age of 2 years. Surgical treatment, which remains the standard of care for first
line intervention for infants with BA, is the Kasai portoenterostomy. The etiology,
pathogenesis, and factors modifying the disease progression remain largely mysterious.
However, more recently, it has been generally recognized that BA is perhaps not a
single disease entity. Instead, it is proposed that several distinct pathologic mechanisms
can lead to a BA phenotype characterized by provoking a stereotypic response
comprised of inflammation, autoimmune-mediated bile duct damage, bile duct
proliferation, apoptosis, and progressive portal fibrogenesis. Lack of reliable noninvasive
diagnostic biomarkers of BA may leads to delayed diagnosis and worse patient
outcome. Hence, the identification of noninvasive biomarkers to assess liver fibrosis is
desirable. The purpose of this study was to investigate autotaxin (ATX), relative
telomere length (RLT), global DNA methylation and oxidative stress whether these
biomarkers could be related to liver stiffness and outcome parameters of liver fibrosis in
BA. One hundred and thirty postoperative BA patients and age-matched healthy
controls were enrolled. We found that BA patients had higher circulating ATX and liver
stiffnress than controls. Our findings showed that elevated circulating ATX was
associated with status of jaundice, hepatic dysfunction, and liver stiffness in
postoperative BA. In addition, the current study provides evidences for up-regulation of
ATX mRNA expression in liver specimens of BA patients compared to those in controls.
The up-regulation of ATX expression in BA liver samples was performed with
immunohischemical detection of ATX within the liver bile duct epithelia and the
hepatocytes. ATX mRNA expression was also significantly elevated and correlated with
a decrease in ATX promoter methylation in BA patients compared to the controls.
Moreover, this study supports the association between RTL in peripheral blood

leukocytes and higher risk of liver fibrosis in BA. RLT in blood leukocytes was also



associated with disease severity, showing that BA patients with advanced-stage
exhibited excessive telomere shortening. Additionally, this study reported that,
independent of risk factors, hypomethylation of retrotransposable DNA elements (Alu
and LINE-1) was associated with shorter telomeres, elevated oxidative DNA damage,
and a higher risk of liver fibrosis in BA. Based on the aforementioned findings,
combinations of circulating ATX levels, hepatic ATX expression, relative telomere length,
global DNA methylation, and oxidative DNA damage could serve as possible
noninvasive biomarkers reflecting the disease severity and the development of liver
fibrosis in the post Kasai BA patients. Autotaxin could play a crucial role in the

pathogenesis of liver fibrosis in chronic liver disease including biliary atresia.
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Executive summary

This study showed that decreased methylation of specific CpGs were observed
at the ATX promoter in BA patients. Subsequent analysis revealed that BA patients with
advanced stage had lower methylation levels of ATX promoter than those with early
stage. ATX promoter methylation levels were found to be associated with hepatic
dysfunction in BA. In addition, ATX expression was significantly elevated and correlated
with a decrease in ATX promoter methylation in BA patients compared to the controls.
Moreover, promoter hypomethylation and overexpression of ATX were inversely
associated with jaundice status, hepatic dysfunction, and liver stiffness in BA patients.
These findings suggest that the promoter hypomethylation and overexpression of ATX
might play a contributory role in the pathogenesis of liver fibrosis in BA. BA patients had
significantly shorter telomeres than healthy controls. The RTL in BA patients with
jaundice was significantly lower than that of patients without jaundice. Alu and LINE-1
hypomethylation, and telomere shortening were found to be associated with elevated
risk of BA. Furthermore, LINE-1 methylation was associated with liver stiffness in BA
patients. Stratified analysis revealed negative correlations between Alu and LINE-1
methylation and 8-OHdG in BA patients. In contrast, positive relationships were
identified between Alu and LINE-1 methylation and relative telomere length in BA
patients. These findings suggest that retrotransposon hypomethylation is associated with

plasma 8-OHdG and telomere length in BA.



