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Abstract

Cholangiocarcinoma (CCA) is devastating cancers and is increasing both worldwide incidence
and mortality rate. A mutation landscape of CCA had been demonstrated that beside the major cancer
genes including TP53, KRAS and SMAD4, there is a novel mutated gene, RNF43, which was showed poor
prognosis in patient bearing RNF43 mutation. Currently, single nucleotide polymorphism (SNP) consider
as factor to play a more modest role in disease susceptibility including cancer. In present study, we
determined genetic variation in RNF43 of 51 CCA patients (102 alleles) by PCR based - Capillary Sanger
sequencing for all their coding sequence (10 exon). High frequency of RNF43 polymorphism were found
on exon 2 (Rs3744093 C>T; 32/51), exon 3 (Rs2257205 A>G; 37/51), and exon 6 (Rs2285990 A>G;
5/51) respectively. One more position is novel SNPs that may be population specific (on exon9; ¢.2138,
pE713G). We also investigated the association between each RNF43 polymorphisms with overall survival
and clinocopathological features. Kplan-Meier curve demonstrated that overall survival trend to worst in
patients with homozygous type of RNF43 polymorphisms (Rs3744093 or Rs2257205) comparing with
those of patients with heterozygous type or normal of each RNF43 polymorphisms respectively. This
study provides insight into the RNF43 polymorphisms in CCA especially Rs3744093 and Rs2257205 may
have influence on susceptibility or severity of the disease. However, the functions of these polymorphisms

need to be elucidated.
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NT@@T]I?QWEJ'IU'IﬁﬁﬁHﬂiHTﬁ AUSUNNIATAT U 1INYIAIUDULLNU Ll,aznﬂmafmullmmimn

aa o aa v 1 g < [ %
IHININ1INLITINGT (Pathological examination) IUTUINTUNLIT MR

as < Y
IHMSINVIIVTINVDYA
v A a3 .
1. MsanaapuUld (DNA extraction)

dy A <3 1 EP dy A a Y = v o [ @ '

mmaamu,iwammgazmawaﬂﬂmlmﬁgﬂaﬂﬂummﬂummuaﬂwaz 51 Avee Iag
di} A o J I di} A [I~1 . dy A 1 o 1 ) Y = Y
11D1EAINa 11T U BIEDLIFLU (frozen tissues) mawmmazmaEJNﬂzgﬂumm@ﬂwazmﬂﬂmﬂﬂm

Y < @ A 1 % [ dy A <3

Hagd1n (Mortar and pestle) meldanusudaved lulaswumian LAZINOUADZAIDYIUBIIDNLLIINN

uaazdeaLdl wgmilianafidueA1eyAaiauee Qiagen genomic DNA kit (QIAGEN GmbH,

v
=

v ag < g Y
Hilden, Germany, Cat #10243) Tagmsanaauweoiziluliauiunszyluyadna
2. NINTIINT RNF43 polymorphism #1875 polymerase chain reaction (PCR) based capillary
Sanger sequencing
a3 ~ [ 9 Y ] dy A < dy A a ] % [l g’; o
ﬂlﬂul@ﬂﬁﬂﬂul@inﬂﬁ’lﬂ‘(’J'l\?LlJ’E]LEJ’E]iJZLi\?LLﬁglu@Lﬂ@ﬂﬂﬁ@‘c’lNﬁZ 51 AU UY U
#3294 RNF43 polymorphism 1a8N13%11 polymerase chain reaction (PCR) based capillary Sanger
9 Y
sequencing AIYTUADUAIL
9 H 9 1
VYUADUN 1: Polymerase chain reaction (PCR) HUIZADILONIUL primer Lﬁaclﬁ'mamumnmmmﬂu
A I = . Y ~ y a
RNF43 fienunsauaasoonuuiullsau (coding sequence = exon) 18 Tagbu RNF43 duiivuia
9 9
Uszum 2.352 kb 192152n0UAIY exon T1UIUNINUA 10 exon AIIUABIODNLD primer 1Y 10 )
@ . [ 1 & o Y o o 1T ag Ay v dy A <
ﬂ\‘]ﬁ1i1\‘lﬁluﬂ1ﬂﬂu’3ﬂ Primer 19 10 @uu%gﬂumﬂ%m PCR 61]f]\3G]’JfJEﬂQﬂl@ulﬂﬂklﬂﬂTﬂluf]Lﬂf]llgﬁﬁ
1 g g @ v 4 o . . 1 v g
NoUIANT 51 479819 TAgeeAilsznouuedn13M1 PCR (PCR reaction) 14 primer AR AU uaaa 13l
A gy . v ° vy & a
MAAUIN 18'1A PCR reaction um%gﬂm'lﬂslammmm ABI GeneAmp Thermal cycle Taedl PCR
" = (o] 9 = fe) a = o) a = o
condition 9 1 50UY89 95°C 1919@1 10 WA, 39 s0UVBI 95°C, 30 IUN; 58°C, 30 IWN; 72°C, 1
= & Y o) a £ v ' @
WIN HAZIUBATY 39 50U MUY 1 JoUVBY 72 C, 10 UIN ﬁuq@ﬂ%hlﬂ PCR product Y9310 EAIDYIN

& o o I g’/ d'
Favzgniih lvhae ludunoun 2



2 ! . . ) {2 1
VUADUN 2: Exonuclease-shrimp alkaline phosphatase clean-up Tupeulllumsiesen PCR product i
Tal#wsounouiir 1 Sanger DNA sequencing 198 PCR product 11AR@1081992NIANA20
exonuxlease 118¢ shrimp alkaline phosphatase adttaadluniaruIn uazii i lddenses ABI
oA o Y = Y o v A A
GeneAmp Thermal cycle Iagtan 37°C 141721 60 w17 tazawae 72 °C lgan 15 uai easy
9y v
1721979819 PCR product aananazgmiliinaeluauaeui 3
2 4
VUADUN 3:
Ay v 2 A o vq & . P
PCR product 71 laanauaoud 2 azgniiunlsluauaou Sanger DNA sequencing Tagesnilsznow
asna ﬂﬁgl“lgf)ﬁﬂ ABI BigDye Terminator v 3.1 Life technologies, Carlsbad, CA, USA, Cat 4337457)
= ann U d‘ ~ aan 1 % 1 9 o 1
eazdeaveslgnsnauaaslumanuin wewsenljisenvewaazaodiadiazii luldalu
4 = A o ~ o
11393 ABI GeneAmp Thermal cycle 1Al Thermal cycle 19 1 39UUBI 96, UIN; 29 50UVDI 96 C,
a = [e) a = o] A A Y . o a o
10 3W1#, 50°C, 5 3u#, 60°C, 4 W17 11DATU 29 TOVIAT sequencing product 3z 1IAATIZH Tng
1309 ABI sequencer 3130 10 14 trace data Milu chromatogram LLef A9 nucleotide YD coding
) dy 9 [ 1 o a 4 . [ 9
sequence V048U RNF43 91nivoyanina1iazgniii 1a3ms1e1i1 RNF polymorphism e 11/@2e

U U

T511n53 DNA star version

adAa
I53UNI

(44

¢y
nUeya
a g 1 % ] dy A < dy A a A 3
A UDVDIAAZAIDI1UUDITDNIT AU UNANBHIUNTZLIUNT PCR based capillary
) a 4 4
Sanger sequencing uazgﬂm"lﬂamﬂwﬁ"w ABI sequencer 3130 137 1o 19 19 trace data
o ' dy A < dy A a o a 4 o w
(chromatogram) 9@ trace data 9Mn@08 19BN wazilpBonAvzgnh T Amszimdau e
AMUHUURIINUANA1NU TUEU RNF43 (RNF43 polymorphism) 1a8 11511051 DNA star version 6
o a d 5 Z a < v dy
(SeqMan) 150n51AE1INTAATIZHYI1 RNF43 polymorphism  1A8TUUADUNTAATIZHAI
1 A o w ~ { 1 o 1 g <3 ¥ 4 a
1. 19AAY trace data NUTTYARUIUAVDIGU RNF43 71 Ia1nuaazd1e19naainuzisauaziioolnd
1 Y 1
wifSeuieunud 1A UIee199990981 RNF43 Noguugudoya nucleotide database 1 tiiod AU e
4
o v 1 o w a a ] ]
aunislananannndiauadiedszgninsaniesduiniuaNuuanaA1auY heterozygous (1
Y v
ANUARLNANEY 1 allele Y098 RNF43 91nN34UA 2 allele) 138 homozygous (NANUAALNANT 2
alleles Y9981 RNF43) a1uuaadnl)3nini 1
Y o w o A ~ 1 Y] g‘/ (B I A a g
2. Masuwaduriafeiuana1anuiu 1192t unny heterozygous 1150 homozygous Wi luou
dy A 3 ' ?,‘ S A j} A a Y = v oA ] . .
IINBoNTINoIANIatlaolnaINAT 8RN U131 918U Germline mutation A3
@ A o & . . A o 'Y o’dy ' dy A
HAAAI31N 1NN 2 AU Germline mutation 9z WD TUANUAM uad MU INgMsBItulluaLD
Y ] I a AR~ [ o
gefonylunounnA106199199213]U Polymorphism 18 92 Wga1131Tlu Polymorphism #3e 1i Tagii

1 dy A 9
ﬂ'J'lllll@]ﬂ@]']ﬂuul,ﬂﬂijﬂﬁﬂﬂﬂj;']umﬂy'a SNP database



Y o o o [ =\ A 1 [ ;’.’, (B I A ad
3. ﬂ'lﬁ']ﬂ‘UL‘Uﬁﬂ'lLqu%ﬂﬂ'WllLﬂﬂﬂT\?ﬂuuuhlll'JTQZLﬂullUU heterozygous ¥13® homozygous W‘Uﬁlu@lﬂu
dy A < 1 %’ =1 1 1 dy A a 91 =y Y 13 . .
L@%'lﬂluﬂlﬂﬂﬂglﬁQﬂ@uTﬂllﬂulﬂJWUclulu@Lﬂ@ﬂﬂ@m’lﬂlﬂﬂ?ﬂﬂulﬂEl'JﬂuWﬁniﬂ!TJ’ll‘]Ju Somatic mutation

MuLEAIAIznIng 2

ostcieas 35

P Teesiate P Conveness

Reference sequence

G

R [

Heterozygous
G=GiA

DOSSSIIT_REF_Bx3_F_F0B_2011-09-(20>358) — | €
00203S5T_FAT_Dx3_5_DOD_3011-09 (20> 909)

A f I
| V\ <«— Homozygous
G=A

e gy

~ A o w = Ay ¥ [ @ 1 g’; <3 dy A a
qi‘llﬂTINVl 1 trace data ‘I/mi‘ifgmﬂumﬁﬁumﬁm RNF43 ﬂ"lﬂmmwmzmaﬂwmmﬂmtimazmmaaﬂﬂ@

Y] o w Yy Aa 1 ] Y .
VfFouneunUMA U 9198990981 RNF43 N9gUug1uUoya nucleotide database

Germline Mutation

Somatic Mutation

- (-

C G G T A A &
r C 6 6T A AT ATT

¢ /
NV AN

AVA AVAVAVAVAVAVAY

BET.C 6 6T &ATATT

T 6T AGRGGSG G T

A\ G A G A G A CACCTCG A

Az A/G T>4A
C=Cla

Heterozygous Homozygous

Heterozygous

g‘lJﬂTWﬁ 2 Germline mutation (11 heterozygous 8% Somatic mutation!!lJU heterozygous W30

homozygous ANAIAL



unn 3

HamsIATIZHTeY

1. Wa DNA sequencing Y94 10 coding sequence (exon) lu&iu RNF43 luseehsfdueanniioriie

14
[ 1\l o

NI5IN0INANUIU 51 518
1 Y
HAMIANEINU AU EA MU IAINUANAINAUNILDY heterozygous AL homozygous 311U
° ' . o w A o 1 oag A A 3 1 YAy
4 Muriia U coding sequences S19UN 2, 3, 6 1Az 9 TuAI0E19ADULIINUOIETONISINDUIAAIY
anvauanaanu lunaaziumiaua uazugazduusuaanInanldnsiaaauny SNP database
. 1 g . 4 v o
version 131 1482 version 132 il Polymorphism VOIUU RNF43 uaﬂmﬂﬁﬂmﬁ%mmnwumﬁ

o & = . o = = o = A
NAYNUHZUDIGY RNF43 (RNF43 mutation) 914U 3 31ﬂiﬂﬂuiqﬂa$!@ﬂﬂﬂ\1§ﬂﬂ1w(ﬂ 3UAEAITINNI

SNP Exoné G>A R221Q (662)
SNP Exon3 G>A R117H (350)
SNP Exon2 A>G 147V (139) SNP Exon9 A>G E713G (2138)

RNF43 cDNA coding only

2352bp

:.jiﬂﬂTWﬁ 3 RNF43 polymorphism N9 4 AU coding sequences MAUN (exon) 2, 3, 6 1AL 9

@ 1T ag A 4 < v %A
GI,‘L!GI’J@fJNﬂL’E]uL@iﬂﬂLH’E]LEJ’E]iJZLi\WIE]‘Lﬂ@

1.1 SN UUANUANANAULDY heterozygous 11 coding sequence A1AUTN 2 (Exon 2) UMstlasunilas
vouud A lidhuwa G (A>G) TagW DU heterozygous (AG genotype) 31U 22/51 S18L1AL

9

homozygous (GG genotype) 91U 10/51 518 Iagiis1eazi0eaacil

Reference sequence of RNF43 exon2 from nucleotide database

CCCTGGCTGCTGATGGCTACCCTGCAGGCAGGCTTTGGACGCACAGGACTGGTACTGGC

AGCAGCGGTGGAGTCTGAAAGATCAGCAGAACAGAAAGCTATTATCAGAGTGATCCCCT

TGAAAATGGACCCCACAGGAAAACTGAATCTCACTTTGGAAGGTGTGTTTGCTGGTGTTG

CTGAAATAACTCCAGCAGAAGGAAAATTAATGCA

Variant sequence of RNF43 exon2 from nucleotide database

CCCTGGCTGCTGATGGCTACCCTGCAGGCAGGCTTTGGACGCACAGGACTGGTACTGGC

AGCAGCGGTGGAGTCTGAAAGATCAGCAGAACAGAAAGCTGTTATCAGAGTGATCCCCT

TGAAAATGGACCCCACAGGAAAACTGAATCTCACTTTGGAAGGTGTGTTTGCTGGTGTTG

CTGAAATAACTCCAGCAGAAGGAAAATTAATGCA



1.2

1.3

msnfdeunlasfifatuiiuyg cDNA WuegUUA MR 139 (c.139) HarhldTnsudasiia
NINDY ﬁiuﬁwﬁ’uﬁ 47 911 Isoleucine ﬁJu Valine (p.147V) Lﬁamnﬁaugm%ga SNP databases
132 wuniinenudduwasuiafeadanaud lugiudeyainilu RNF43 polymorphism —
Rs3744093
AU ARUANA T heterozygous 11 coding sequence A1 3 (Exon 3) Hinsilaouinlaa
vouva G Widhuwa A (G>A) Tagnyuyy heterozygous (GA genotype) 1UIU 23/51 510LAE
homozygous (AA genotype) 914U 14/51 518 TaetisoaziBoadail

Reference sequence of RNF43 exon3 from nucleotide database

TCCCACCCGCTGTACCTGTGCAATGCCAGTGATGACGACAATCTGGAGCCTGGATTCATC
AGCATCGTCAAGCTGGAGAGTCCTCGACGGGCCCCCCGCCCCTGCCTGTCACTGGCTAG
CAAG

Variant sequence of RNF43 exon3 from nucleotide database

TCCCACCCGCTGTACCTGTGCAATGCCAGTGATGACGACAATCTGGAGCCTGGATTCATC
AGCATCGTCAAGCTGGAGAGTCCTCGACGGGCCCCCCACCCCTGCCTGTCACTGGCTAG
CAAG

Y v
=X A

= A a 1 ) oA o Y o
msasuudaininavuiiuu cDNA WUBYUUAUMUIN 350 (c.350) Nﬁ'i/lﬂ‘ﬁiJﬂTiLL‘ﬂﬁTHﬁ
A o o A .. 5 f— 4
n5Aee 4 lua1AuN 117 910 Arginine 11y Histidine (p.R117H) Lﬁﬂ@i?‘ﬂﬁ@ﬂg”msﬂ}ﬂyjﬁ SNP
1 o w o ll (% 1 R
databases 132 W°]J’J”Iﬁ51ENTHﬁTQULUﬁﬁ"ILLﬁuQLaEJ’JﬂQﬂﬁTQLLZ%IQGI,H;‘@THG{I}@M”WNL‘]JH RNF43

polymorphism —Rs2257205

MAVIVANUANA NN ULVY heterozygous 11 coding sequence a1AUTN 6 (Exon 6) UMsiasundas
voauua ¢ Tilwwa T (C>T) Tagnunuy heterozygous (CT genotype) 311U 3/51 518L1aY
homozygous (TT genotype) 314U 2/51 518 1agls10asi08AAcdl

Reference sequence of RNF43 exon6 from nucleotide database

CGGCCTGCTGTGGCGGGGGCGGCACCGGATGCGCAGCACCGAAGCCAGGATGATCACA
AAGATGGTGCCCACCACTGTCATTAGGATCCACACATCATAATCTGG

Variant sequence of RNF43 exon6 from nucleotide database

CGGCCTGCTGTGGCGGGGGCGGCACTGGATGCGCAGCACCGAAGCCAGGATGATCACA
AAGATGGTGCCCACCACTGTCATTAGGATCCACACATCATAATCTGG
mslasundasfinaiuiiug cDNA WuegLU YT 662 (c.662) wavh R Tmaulasia
NIAvY ﬁjuﬁWﬁUﬁ 221 910 Arginine W Glutamine (p.R221Q) Lﬁ'ﬂ@]i’sﬂﬁﬂﬂﬂiu"ﬁ)’t)yja SNP
databases 131 WuNTsBOUSGUIUAT UM uReIdIna1Iud lugmdeyaiuilu RNF43

polymorphism —Rs2285990



1.4 MAVVANUANANAUUUL heterozygous }i coding sequence 818U 9 (Exon 9) Imstasuuilag
I o
vouvd A Tiluwwe G (A>G) TaewuLuD heterozygous (AG genotype) 314U 2/51 518 TAal
o o2
510aIDoARIY

Reference sequence of RNF43 exon9 from nucleotide database

CTTGATCTGTGGACCTCCAGGCCTGGACAAGAGGCTGCTACCAGAAACCCCAGGCCCCT
GTTACTCAAATTCACAGCCAGTGTGGTTGTGCCTGACTCCTCGCCAGCCCCTGGAACCAC

Variant sequence of RNF43 exon9 from nucleotide database

CTTGATCTGTGGACCTCCAGGCCTGGACAAGAGGCTGCTACCAGGAACCCCAGGCCCCT

GTTACTCAAATTCACAGCCAGTGTGGTTGTGCCTGACTCCTCGCCAGCCCCTGGAACCAC
msnfdeunlasiifatuiiuyg cDNA nueguuA LML 2138 (¢.2138) Harh i Tnmsudasiia

n3nee 3 TUARUA 713 910 Glutamate 51 Glycine (p.E713G) ilonstnaougiudoya SN

databases 131 1oz 132 lununiisenudauadumiadeisninanuda lugudoya



3197 1 3 Tulndues Rs3744093, Rs2257205 tay Rs2285990 1ay RNF43 mutation lufilouzi3

.2
79119 51 519

Code |Rs3744093 A>G | Rs2257205 G>A | Rs2285990 Rs C>T | RNF43 Mutation
A028 AG GA cC
A035 AG GG cC
A039 AG GA cC
A042 AA GA cT
A043 GG GA cC
A074 AA AA cC c.611 C>G, p.T204R
A105 AG GA cC
A106 AA AA cC
A107 AG GA cC
A119 AA AA cC
A120 GG GG cC
A128 AG GA CT
A142 AG GG cC
A159 AG AA cC ¢.337 C>T, p.R113X
A162 AA GA cC
B032 AA GA cC
B048 AG AA cC
B064 AA AA cC
B070 AA GA cC
B0S3 AG GA cC
B085 GG GG cC
B087 AG GG cC
B099 AG GA cC
B113 GG GA cC
B149 GG GG cC
R100 GG GA cC
R134 AG GA cT
R149 AG GA cC
T003 AG GA cC
T151 AA AA cC
T157 AA GG cC
T160 AG GA cC
U027 GG GA cC
w012 AA AA cC .2167 C>T, p.Q723X
Wo039 AA AA TT
Y002 GG GG cC
Y008 GG GG cC
Y019 AA GG cC
Y020 AG AA cC
Y023 AG GG cC
Y032 AA GG cC
Y033 AG GA cC
Y035 GG GG cC
Y057 AA AA cC
Y065 AA GG cC
Y072 AG GA cC
Y074 AG GA cC
Y091 AA AA cC
Y123 AA AA TT
Y140 AA AA cC
Y149 AG GA cC




2.1

ANUFNIUTTEHINANUUARAYB AU AMIUMUARBIAUIUEY RNF43 (RNF43 polymorphism)
VOUAATAUNUINUTEOZT0ATIA  (overall  survival  time)  HAZDINIINUNWOITAAUN
(clinocopathological feature) mmmﬁwim?lﬁ]
ANUFNWUTTL1I9UAaY RNF4A3 polymorphism (Rs3744093 11a¢ Rs2257205) AU58250A% 0
(overall survival time) mmgi’:ﬂaamﬁwiaﬁwa

WaYD9 RNF43 polymorphism Rs3744093 1130 Rs2257205 maq@ﬂaam‘%maﬁﬁﬁmm 51 979
gMINAIATIZHA D202 50ATIA (survival analysis) Y9128 §10n1531A5121 V09 Kaplan-Meier
Curve WU

2.1.1. Iﬁlﬂmﬁﬁ Rs3744093 111U homozygous (GG genotype) 111U 10 518 (Median survival tome

2
aa A o 19

=176 + 75 1) ﬁuuﬂﬂ’mmiz&Jznmmiiaﬂﬁms&mﬁumwﬂ’wﬁ”lajﬁ Rs3744093 (AA
genotype; Median survival tome = 358 + 55 TU) uazdl Rs3744093 UL heterozygous (AG genotype;
Median survival tome = 474 + 113 $u) ug linuiied dyneadan p = 0. 360 uaziileneuiioy
5$8$L’J€ﬂﬂ1iiﬁlﬂ%1ﬂl§$ﬁ’jNWi}ﬂ’sfjﬁﬁ Rs3744093 1111 homozygous N1 heterozygous iy W
é’ﬂaﬂﬁﬁ Rs3744093 1111 homozygous (GG genotype) ﬁizazn’mmiﬁaﬂ%mﬁé?uﬂﬁé'ﬂwﬁﬁ

Rs3744093 111 heterozygous (AG genotype) 981471 Id#a an19dIse linuiivddgyniada p

] v Y v
= 0.140 19sHlpNMINSIUAId I lumMsAnInT il ules uaasasginini 4

2.1.2. é’ﬂjﬂﬁﬁ Rs2257205 11 homozygous (AA genotype) 314U 14 518 (Median survival tome

'
a A

— 191 + 53 1) ﬁuuﬂﬁ’mmizEJznmmiia@%wmé’?’uﬂ’jwwfﬂ’mﬁ"lajﬁ Rs2257205 (GG
genotype; Median survival tome =429 + 156 1) 1Azl Rs2257205 Uiy heterozygous (GA
genotype; Median survival tome = 474 + 122 1) millajwuﬁ’ﬂﬁwﬁ’mummaaﬁ P=0. 127 yaziiie
uﬁﬂmﬁamgﬂgnmmii’a@%mzm'npi’ﬂwﬁﬁ Rs2257205 4UU homozygous N1 heterozygous
iy W é’ﬂaﬂﬁﬁ Rs2257205 1111 homozygous (AA genotype) Tiszoznainssensiniiau

nNFoRl Rs2257205 11011 heterozygous (GA genotype) p614tT W Iada TaenunivdAgmniaana

P =0.053 taaaaglami 5



1.04 et 1.04 l
Fo:'mm “Heterozygous
Homo: l
Homai | o Foneeios
: P=0.360 @ icensored P=0.140 @ s
] : ® M-censored 08 H »
@ H-censored
z |
B 06 S 05
h 3
a 1 @ L \{
] = )
8 04 . @ 04 .
> - 3 _[
: ! ° e
..
o . s 021 ‘
. - . .
0w 0.0
T T T T T T T T T T T T
0 500 1000 1500 2000 2500 Q 500 1000 1500 2000 2500
Survival time (days) Survival time (days)

v d i aol v
5UN A 4 Kplan-Meier Curve 118013 Overall survival time Y894U2159M011ANNNILEAAI0ONVDT

RNF43 polymorphism — Rs3744093 (11U homozygous L0 heterozygous

1.0
104
o Heterazygous . L IHeterzygous
Homozygous / Homozygous
Normal Y @ H-censored
@ Hcenscred 08 @ M-censored
os P=0.127 8 tconsed ‘ P=0.053
) z 1
% 064 - T 9%
z - ; %
@ . 2 [
'=.'. g 0.4 1
: 0.4 6 b
. -
5 1
.
. -
02
02 d P
. .
.
0.0
s T T T T T T
T T T T T T 0 500 1000 1500 2000 2500
0 500 1000 1500 2000 2500 (
Survival time (days|
Suvival time (days) vs)

M d ' gol N
Un W@ 5 Kplan-Meier Curve 11#@4 Overall survival time ¥04412159W011ANTIN3HTAILONUDA

RNF43 polymorphism — Rs2257205 411U homozygous 4L81& heterozygous



22 ANNFUIUTTENINUAaE RNF43 polymorphism (Rs3744093 130 Rs2257205) A81INMITNNNENT
AQHN (clinocopathological feature) mmuzﬁwiaﬁﬁ
HAMIIATIZHAI0ARA chi-square test NOMIANMUFUIUTTZ1TIUAAY RNF43 polymorphism
(Rs3744093 130 Rs2257205) FUBIMINNGITARIIN (clinocopathological feature) YDA ari011A
Tiwuanuduiusueauaaz RNF43 polymorphism U (WA 918 dNHMLNYaNeNT (Histological type)

IS [

a2z 04150 (Stage) DO 19UNIT AN INADA (P<0.05) Adtaadlua1sen 1 uag 2

9

{ o o J 1 1 @ a aa
A5 19N2 ANUTUNUTISHIUAAE RNF43 polymorphism - Rs3744093 NUBINITNNNIITAAUN

<3 3
(clinocopathological feature) YDINSLI nouA

RNF43 polymorphism-Rs3744093

PJaden1anaiin Normal Heterozygous | Homozygous P value
n=19) (n=22) (n=10)

218

<561 11 7 6 0.164
>561 8 15 4

LWE

B8 6 8 6 0.308
N4 13 14 4

ANYULNNYANT (Histological
type) 7 8 6 0.402
Papillary type 12 14 4

Non-papillary type

5202909159 (Stage)
[-11-111 5 8 4 0.899
IIA-11IB 3 3 2

IVA-IVB 11 11 4




{ o o J 1 1 @ a aa
AN 3 ANVFUNUTIZHIAE RNF43 polymorphism — Rs2257205 AUDINITNINNIITAAUN

<3 3
(clinocopathological feature) YDINSLI Mo

RNF43 polymorphism-Rs2257205

Javenanaiin Normal Heterozygous | Homozygous P value
(n=14) (n=23) (n=14)

014

<561 5 14 8 0.309

> 561 9 9 6

LWE

Be 6 8 6 0.841

N4 8 15 8

ANYULNNYANNT (Histological

type) 6 5 10 0.887

Papillary type 8 9 13

Non-papillary type

529209150 (Stage)

[-II-ITT 5 8 4 0.985

IIA-IIIB 2 4 2

IVA-IVB 7 11 8




=
Unn 4

Y a J
UVOIVIIU

Yo o a = . X 4 3 1 ¥~
AULHIVBNINITATINNIA V098U RNF43(RNF43  polymorphism) 1HIHeIgpNe3IMD11A
o = g}/ dy Uy o a = . d'
91U 51 919 Taglumsanuinsaliauzdidenuaiivedu RNF431Y coding sequence (exon) 91 2, 3,
6 Az 9 WU 4 dwiauaay Taef 3 Tu 4 dumisasnaniimsseaulugudeyadisisn
(dbSNP database) L!ﬁ’]uﬁ%iﬁjiﬁ/ﬁ Ao Rs3744093 (c.139 A>G) Rs2257205 (c.350 G>A) uag
9 Y v 1
Rs2285990 (c.662 C>T) alUnaa e mniainya Rs2257205 (c.350 G>A) Uanudgaiigane 72 %
~ & g 1 L ak v Y = .
MINY  Rs2257205 UANMDgagaluuzGameinall  IinaaoanaonunIsAnyl Genome wide
. S o 1 ~ @ a 1 yAa = a 1
associated study (GWAS)lungiSaduoaumounuanlnd Taenud1gni Rs2257205 3UANUITEA0
I S o 1 A . [ = o [ 1 ° Y
MaunzEnuooulaslian odds ratio 110U 1.25 (Low SK et al., 2010) G4HANFIUAING1I N
o ' ] = 0o v W A 1 < < ' ? a A < 1 ? a
AVAYUIN Rs2257205 W1azlANUa AN UANMTENDM I UN5aNe1n  11e991nN3aMe1a
3 o 1 = a dg! A A [ Y A @ v A = A o 1 0
tazuzFaaueaulsos IsamaIuNUINNeIeI IndiReany  uazdalimsannaiuayuINsaane
3 Jo 1 1 J o A [ .
AlazIYadAUe o UUINLININFASAUALHARYINY (Cardinale, V. et al, 2010 and Nakanuma, Y.,
1 3‘; =\ -4 =S 9 = g'/ <3 1 %!d
2010) wazann lnnuuiisneaumsnaieiuiyesduy  RNF43  areanudgeluniuzianeiinuag
3 o 0 dy U o oY A
W399 V80U (Ong CK et al, 2012 and Wu J et al.,2011) uennHAneRIdenUNHIeN
Rs3744093 1111 homozygous (GG genotype) ﬁ%’t’]é}ﬂ?ﬂﬁﬁ Rs2257205 1411 homozygous (AA genotype)
=\ [ v o =y gJ/ = 9 @ 1 Y 3 1 A a = 4
wilanuduiusnuszezsoadwdy  Fedoyaninaruaas limunmslasunasvestiongle Ina
=l =1 1 = < [ o ~ dy A =
lugu RNF43 e19lnanonsuaatoon¥edllsau RNF43 1unanonsiauvessuil 1199910 au
gJ/ A 13 { A a Aa
RNF43 1ugniin1sainilu wmor suppressor gene Inihfinenvoslumsniuaumsnsyaulave
4 [ 3’/ Y A =\ 1 A o st' 9 é’ < 1 1 1 =y Y]
ad AaUUDIOU RNF43 lianuunnsesnssinviini launiunendinanomsaaas umsnaminis
a gy 4 o YA o ¥ o ~ a v s g
maug3ala TasnsnaasslungFsaunundiimsduainsiauvesdy RNF43 Tnaliiaauzise
J A o . ' Y 4 v
AungamsinTIuIuLazA1e  (Xing C et al, 2013) WwiReInuNanIAnyIloIRUUDIANZAITEN
1 k4 <3 1 ao’ A o 4 LY 3}, o 1 ] <3
WUIEAaNT oA ngAM TNNTIUIWNEMFIUEINTINOUYEIEY RNF43  uang lsna
{ 1 I o { @
MIANBIUNUINHTNANNTINNUDS Rs2257205 1Az Rs3744093 unziilunangiuiamisodudu

Aanudnvesaiiduesdu RNF43 aananlda damedise ldtiunulumsanyiae 11
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A3 1A Primer G115 polymerase chain reaction based capillary Sanger sequencing VO4UY RNF43

Primer Name Primer sequence 5' - 3' Exon region PCR product (bp)
RNF-Ex2-F GACTTGGCTTTCTGAAACGGAAG Exon2 (coding start) 526
RNF-Ex2-R GAATGCCAATAAGGCAGTATCTACTC Exon2 (coding start)

RNF-Ex3-F CAGTGGTCACTAGCTTACTAAGAGG Exon3 442
RNF-Ex3-R CCACTTCTCTCAGACCAGTCATGG exon3

RNF-Ex4&5-F CTTGCATAGGTAGATGTGAGTGTGC Exon 4+5 598
RNF-Ex4&5-R ATGAAGTTGGACTAGAGGGTTTCCAG Exon 4+5

RNF-Ex6-F CCACTTGCAGGTTCCTCTCCATCC Exon6 410
RNF-Ex6-R CTGCTGGAAATCAACAAAGACAGACG Exon6

RNF-Ex7-F GAACTCCTAAGGATGTTCAACTGG Exon7 484
RNF-Ex7-R CAATAGTGCTCTTTCACTGGAAGG Exon7

RNF-Ex8-F CTGTTAAGAAAGTTGCCCAACGTC Exon8 464
RNF-Ex8-R GTGAGGCACTCTGGAGCAGTGTAC Exon8

RNF-Ex9-1F GAACAAAGGAGTCCCAGAGCACAG Exon9 734
RNF-Ex9-1R CAAAGTCACTGCTTAGGGAGCTGC Exon9

RNF-Ex9-2F AGAGCAGCAGCGCCTGGCAGGAG Exon9 614
RNF-Ex9-2R CTGCTGAGTTGGATCTGGTGACTTGC Exon9

RNF-Ex9-3F GTTTCCAGCCATGTCCACTACCAC Exon9 509
RNF-Ex9-3R TCTGGTAGCAGCCTCTTGTCCAGG Exon9

RNF-Ex9-4F CAGTACCAGCAGTCTGTTCAACTTG Exon9 534
RNF-Ex9-4R TTGGTTGTCATCTCTGCTGTATCC Exon9

RNF-Ex10-F CCTTAGCTTTCAATCTAACCACC Exonl0 344
RNF-Ex10-R CACCAGTCCTCTTCCAGTGCTTCTAG Exonl0
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landscape of CCA had been demonstrated that beside the major
cancer genes including TP53, KRAS and SMADA4, there is a
novel mutated gene, RNF43, which was shown poor prognosis in
patient bearing RNF43 Single leotid: ly
phism (SNP) may play a more modest role in CCA snscepubxhty
We determined genetic variation in RNF43 of 52 CCA patients
by PCR based - Capillary Sanger sequencing for all their coding

q High freq of RNF43 pol phism were found
on exon 2 (Rs3744093 C>T; 36/52) and exon 3 (Rs2257205
A>G; 40/52) respectively. To determine whether RNF43,
RING-type E3 ubiquitin ligase, involve in cell growth and sur-
vival, RNAi of the gene was performed. Knocking down of
RNF43 in CCA cell lines (M214 and M156) lead to cell cycle
arrest in Gl. We also found that silencing RNF43 encouraged
increasing level of pS3 dependent transcription of p21. These pre-
liminary data further elucidate the potential risk of genetic varia-
tion in RNF43 for CCA susceptibility and suggest that pS3
pathway may regulated by RING - type E3 ubiquitin ligase in
tumor progression and survival.

P09-34

Effect of silver nanoparticles at molecular level
in the marine diatom Thalassiosira
pseudonana

A. Burchardt', R. N. Carvalho', D. Gilliland?, F. Rossi? and

T. Lettieri'

! European Commission, Joint Research Centre, Institute for
Environment and Sustainability, Ispra, Italy, *European
Commission, Joint Research Centre, Institute for Health and
Consumer Protection, Ispra, Italy

Silver nanoparticles (AgNP) are among the most frequently
used nanomaterials due to their antiseptic properties (1). Their
application ranges from the industrial to the medical field and
the release of silver nanoparticles to the aquatic environment is a
major concern (2). It is expected that the use of nanoparticles will
further increase in the future. Consequently, it is crucial to assess
the potential toxic effects of AgNP on the aquatic orgamsms In
our studies the diatom Thal d an 1
relevant organism (3) was used to mvesugale the effect of sllvcr
nanoparticles. We showed that the AgNP inhibited the growth of
the diatoms and similar studies were performed as well with
silver nitrate (AgNOs). To investigate the mechanism of toxicity,
we studied the response at molecular level. Based on the observed
growth inhibition, concentrations of 10 and 1 M for AgNP and
1 and 0.1 pM for AgNO; were selected for DNA microarray,
corresponding approximately to the EC50 and 1/10 ECS0,
respectively. The transcriptomics profiles of AgNP and silver
nitrate were compared and linked to the observed cytotoxicity, to
understand the metabolic pathways involved and potentially to
identify molecular biomarkers.
References
[1] Nowack, B., H.F. Kmg, and M. Height. 120 Years of nano-
silver history: implications for policy makers. Environ Sci
Technol 2011. 45(4): 1177-1183.
[2] Fabrega, J., et al., Silver nanoparticles: behaviour and effects
in the aquatic environment. Environ Int 2010. 37(2): 517-31.
[3] Carvalho, R.N., S.K. Bopp, and T. Lettieri. Transcnpwmxcs

P09 - Genomics and Proteomics

P09-35

Proteomic profiles of gastro-intestinal
neuroendocrine tumors

M. Aschie’, A. F. Mitroi?, I. Poinareanu® and D. Aschie*
!Pathology Departiment, Faculty of Medicine, Ovidius University
Constantd, Clinical County Emmergency Hospital Constanta
Romania, Constanta, Romania, *Clinical County Emmergency
Hospital Constanta, Constanta, Romania, * Pathology Department,
Faculty of Medicine, Ovidius University Constanta, Constanta,
Romania, *Carol Davilla Medical University Bucharest, Bucharest,
Romania

Introduction: Neuroendocrine tumors are rare tumors of the
interface between the endocrine and nervous system. Digestive
tract neuroendocrine tumors accoun! for 95% of all neuroendo-
crine tumors. In gast inal tract, ids rep 20%
of all digestive neoplasms and 6% of colorectal neoplasms. The
estimated incidence is 8-100 000 individuals. Materials and
Metheds: In our study we inve d 22 cases of d

crine digestive tumors hospitalized in Emergency Clinical County
Hospital of Constanta. In these patients we determined patho-
logic and p ic profiles of ine tumors using
markers like synaptophysin, neuron-specific enolase, Ki-67, PGP
9_5, chromogranin and broad- spectrum cytokeratins. Results:
Our data suggested that neuroendocrine digestive tumors present
variable localization with large intestine predominance. Grading
of neuroendocrine tumors correlate with loco-regional and vascu-
lar i mvasmn and positive diagnosis of neuroendocrine tumors was

d by i histochemical profile of these tumors. Pri-
mary tumor was identified in 95% cases and in 5% of cases was
id invasion. I histochemical profile for

synaptophisine was intense positive in 58% or cases and moder-
ate positive in 42% of cases dl h

nin A expression was moderate positive in 42% of cases, low
positive in 40% of cases and negative in 18% of cases (ne\u-ocn-
docrine tumors with large i 1 1 I
Neuroendocrine digestive tumors present variable localization
with large intestine predominance localization. Grading of neuro-
endocrine tumors correlate with loco-regional and vascular inva-
sion. Positive diagnosis of neuroendocrine tumors was
hasized by i histochemical profile of these tumors.
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Effect of endoglin isoforms on the monocyte
proteome composition. Functional
implications

M. Aristorena', F. J. Blancoz, M. L. Ojeda’, M. Casas',

A. Corbi', L. M%. Botella' and C. Bernaben'

!Centro de Investigaciones Biolégicas — CSIC, Madrid, Spain,
2Centro de Investigacion Biomédica- en Red de Enfermedades
Raras (CIBERER), Madrid, Spain

Endoglin (CD 105, TGF- receptor III) is a homodimeric trans-
membrane glycoprotein that plays a crucial role in vascular
remodeling and angiogenesis and is involved in important physio-

hologi such as hereditary hemorrhagic telangiec-
tasia (HHT), prccclampsm or cancer. Two different alternatively
spliced isoforms of endoglin have been reported. L-endoglin and

doglin. Endoglin expression is up. d during the mono-

responses in marine diatom Thal:
ral

f h but little is known about its role in

exposed to the polycyclic hydrocarbon b y

rene. PLoS One, 2011. 6(11): €26985.

Y phag
the immune system. I ly, an i 1 ion of the
S-endoglin isoform during of the

phage lineage, in both human and murine models, was observed.
To assess the individual effect of endoglin isoforms on the mono-

cytic lineage, we performed a stable isotope labeling of amino
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An oligonucleotide-based microarray to detect
and monitor mobile genetic elements

H. D. Maldonado, M. M. Paz, V. P. Garcia, P. S. M. Uriz, M. .
Gomez and F. J. Lépez de Saro
Departamento de Evolucién Molecular, Centro de Astrobiologic
(INTA-CSIC), Torrejon de Ardoz, Spain

Insertion sequences (IS) are regarded as the simplest type of
transposons and, frequently, they contain a unique gene coding
for the transposase required for their proliferation (by transposi-
tion) within the host genome. IS are modular elements that, when
can p bination and chr I rear-
rangements, contributing to genome plasticity and genetic varia-
bility in bacterial populations.

We have designed and constructed an oligonucleotide-based
microarray of transposase genes present in the genomes of acidi-
philic organisms. This microarray has allowed us to detect and
quantify changes over time in the population of transposases of
bacteria in environmental samples from the Tinto river (Huelva),
an extremely acidic (pH 2) habitat. We have also used the array
to detect expression of transposase genes.

Additionally, we have used the microarray to monitor changes
in genomic IS abundance in a strain of Acidiphilium sp. grown
in culture over three years (2007-2011). Acidiphilium sp. contains
a large number of transposases in its genome which probably
contribute to genomic plasticity. Although most ISs remained
stable over this time period, we observed the disappearance of
some ISs and the proliferation of others.

The results indicate that the IS microarray is a useful tool for
studying the dynamics of transposons and other mobile elements
in bacterial populations.

ded
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Single nucleotid polymorphisms in relation to
reduced bone mineral density and
osteoporotic fractures in a young Caucasian

woman

B. Aydinol', K. Nas® and M. M. Aydinol®

! Biochemistry Department, Medical Faculty, Dicle University,
Diyarbakir, Turkey, *Physical Therapy and Rehabilitation,
Medical Faculty, Dicle University, Diyarbakir, Turkey, 3 Medical
Doctor, Diyarbakir, Turkey

Osteoporosis is a common disease which is characterised by
reduced bone mass and increased risk of fracture. Osteoporosis is
a highly heritable trait. Many candidate genes have been pro-
posed as being involved in regulating bone mineral density
(BMD).Candidate genes which have been studied in relation to
BMD and osteoporotic fractures include collagen typel gene, cal-
citonin receptor gene, estrogen receptor gene and vitamin D
receptor gene .We present here a case of 32 years old a young
woman who is Caucasian origin, who lives in Diyarbakir now.
Her BMD in the lumbar spine and femur were —3,2 T score and
—2,4 T score respectively. We used Dual x-ray absorptiome-
try(DEXA) for measuring BMD . We used (Clinical arrays Meta-
Bone assay) to detect polymorphisms. This method is based a
low density chip at the bottom of an classical 2 ml tube. DNA
was extracted from blood with EDTA. DNA amplification, dena-
turation, hybridization and the other steps were carried out
ively. Biochemical analysis, plete blood analysis and

plete hormonal were ded to exclude an
underlying secondary cause of osteoporosis. We analysed
Col1A1-SP1, polymorphism for collagen typel gene, CTR-ALU1
polymorphism, for calcitonin receptor gene, ESRIX-XBAI,

P!
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ESRIP-PVUII polymorphisms for estrogen receptor gene,
VDRF-FOKI, and VDRB-BSMI polymorphisms for vitamin D
receptor gene. The analysis showed us that her genotype was SS,
aa, PP, Xx, BB, FF. (Normal genes are indicated by capital let-
ters). Positive associations between these single niicleotide poly-
morphisms (SNP’s) and bone density were reported by several
studies. These type of studies will help us to take clinical desicion
and support certain therapies, especially for early age fractures
and early treatment for bone prevention.

Keywords: osteoporosis, BMD, estrogene, vit D, calcitonin,
receptor gene, CollAl, SNP.
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Saccharomyces cerevisiae genome-wide
screen for the identification of K2 killer toxin

effectors
E. Serviene', I. Orentaite', J. Luksa', M. Podoliankaite',
1. Gal ite!, D. L. J. Laf 2 and J. Urb icius®

Nature Research Centre, Vilnius, Lietuva, >CMMI, Académie
Wallonie-Bruxelles, Charleroi-Gosselies, Belgium, *Institute of
Biochemistry, Vilnius University, Vilnius, Lietuva

Biotoxins are widespread molecules involved in microbial pathoge-
nicity and self-defense mechanisms, directly relevant to human
health and the food industry. Understanding how they work is of
prime importance to clinical and applied research. The budding
yeast (S. cerevisiae) killers serve as a good model to study the activ-
ity of biotoxins. The characterization of such toxins has consis-
tently provided significant insights into the basic mechanisms of
self-defense and therefore immunity, in the mechanisms of virus-
host cell interactions and toxin entry into eukaryotic target cells.

In order to identify gene products modulating the sensitivity to
K2 Kkiller toxin, we 1 several g ide
screens in S. cerevisiae and identified 205 genes involved in resis-
tance and 127 in sensitivity. We conclude that the gene products
involved in resistance and sensitivity strikingly belong to distinct
gene ontology families. Importantly, most genes identified in our
screens (~70%) had not previously been linked to the biology of
K1 and K28 killer toxins, indicating strong specificity towards
K2 toxin. K2 effectors are involved in cell wall structure/biogene-
sis, stress-induced cell signaling, ion and pH homeostasis, and
the generation of ATP. Our work demonstrates that despite the
fact that K1 and K2 toxins share some aspects of their killing
strategies they rely on strikingly different molecular actors to do
s0.
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Aberrant Ring finger protein 43 (RNF43) and
their proliferative role in cholangiocarcinoma
C. Talabnin', C. K. Ong? C. Pairojkul®, S. Wongkham* and B.
T. Teh®

1School of Biochemistry, Institue of Science, Suranaree University
of Technology, Muang, Thailand, °NCCS-VARI Translational
Research Laboratory, Division of Medical Sciences, National
Cancer Centre, Singapore, Singapore, *Department of Pathology
and Liver fluke and Cholangiocarcinoma Research Center, Faculty
of Medicine, Khon Kaen University, Khonkaen, Thailand,
*Department of Biochemistry and Liver fluke and
Cholangiocarcinoma Research Center, Faculty of Medicine, Khon
Kaen University, Khonkaen, Thailand, *NCCS-VARI Translational
Research Laboratory, Division of Medical Sciences, National
Cancer Centre, Singapore, Singapore

Chol (CCA) is d ing cancers and is increas-
ing both worldwide incidence and mortality rate. A mutation
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