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Abstract

Background and aim: “ 5;’" “‘ ‘;

Liver cancer remains one of the commonest cancers worldwide: Helijatoceilular
carcinoma (HCC) and hepatoblastoma (HB) are two major types of human liver cancer.
Chronic infection with hepatitis B virus (HBV) has been closely associated with the
development of HCC, which was found in around 80% of adult HCC and nearly 100%
of childhood HCC. HB accounted for 90% of primary malignant liver tumor in children
less than 5 years of age in Taiwan. Male predominance had been observed in both adult
and childhood HCC, especially HBV-related HCC, with man to woman sex ratio
ranging from 2:1 to 7:1. HB occurs in males significantly more frequently than it does
in females and the reason remains obscure.

The RNA-binding motif gene on Y chromosome ( RBMY gene), encoding a male
germ cell-specific RNA binding protein associated with spermatogenesis, was found
integrated by HBV DNA in a childhood HCC tissue. The RBMY transcripts, expressed
exclusively in the testis of normal people, were detected by reverse transcription —
polymerase chain reaction in 32 (36%) out of 90 male HCCs and in 4 (67%) of 6 male
HB in a previous study. Nontumor liver counter parts were all negative for RBMY
transcripts. Besides, previous study also revealed liver-specific RBMY transgenic mice
developed hepatic pre-cancerous lesions, adenoma, and HCC. This study was aimed to
evaluate the expression of RBMY in HCC patients to determine if a correlation between
RBMY expression and the survival outcome existed.

Methods:

We enrolled total 197 male patients of hepatocellular carcinoma, from National

Taiwan University Hospital as the baseline-study group. The HCC liver tissues were

collected from the surgery and they were dealt with frozen embedded. To elaborate our
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model further, an additional cohort of 75 male patients of hepatocellulasfcarcinoma,

‘H

A
from the same hospital was enrolled as the validation group. Their liver tifsq,;s N

collected from the surgery and dealt with paraffin embedded. Clinical~data" and
pathologic findings were obtained from the medical records, including -clinical
presentation, American joint committee on cancer (AJCC) pathologic staging system,
tumor grading, and survival condition. We checked the RBMY protein expression status
by immunohistochemistry assessment. We evaluated the correlation between the clinical
presentation and survival condition with RBMY protein expression.

Results:

RBMY protein was expressed in 143 (72.6%) of baseline-study group, including
two patterns of RBMY protein distribution within HCC hepatocytes, including nucleus
and cytoplasm. RBMY protein expression correlated with high grade AJCC staging (p=
0.034) and also contributed to poor prognosis trend, especially those with RBMY
protein expression within the cytoplasm of hepatocytes (p= 0.0027). We confirmed the
similar results in the validation group.

Conclusions:
RBMY protein expression correlated with higher AJCC tumor stage and was a

significant prognostic factor for human hepatocellular carcinoma.
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PRRE LR wIRS kg AR H b PR AL R R

M B fas E44 2 (El-Serag HB, 2002; Bosch et al., 2004; Nordenstedt et ai.,‘ 201_&) N
H¥ U m e J B R e g L A B g AR MR o ¢ P R e
e FF 5 B APTLES (HBV)R 4 - C APFh 3 (HOV)E 4 - 5 14 4 -
W EFP P 0 11 2§ 24 %] (Montesano et al., 1997; El-Serag and Rudolph,
2007)% o ot B AU R L SARER ¢ E 2 Fwme i 4 (Beasley RP,
1982)> v g FlAe X o E AL AR A T el 2 BT a2 eI
% J (Chen et al., 1986; Chang et al., 1989) - I vl | R T 2> a0 RiEB
A 3F LA 15?'“2“%\— HA NG BE- F BOR T A Mm% g (Beasley RP
and Hwang LY, 1984; Beasley RP, 1988) - sL ¥]: @ & ot 3 » F I > A/ Flme
g d AL 0 BAPF N p A i @5 DNA § 4~ "R chill @ 4 T DNA
i@ R e cDNA RS W 2 % o fafdag fe b s & (Brechot
et al. 2000; Buendia MA, 2000) -
e e A 0 R ER UL B AT R 0 et 5 2
S - AR ABAPFRR Bl e L P A BT Ll b
1v B3 -~ (Parkin etal., 2001; Kao et al., 2010; Yang et al., 2010) - ¥ #
A F ATt R A e LT BAPFL RS B AL T p A F I e
HF er i (Yuetal, 2000) - 28 a - fe g im0 3 4 E 80 Wi A G
FEHEDZw o FEB gL T - SR REEE Y 2P R ohd g kR
# (Nietal, 1991; Chang et al, 2000) * 5 & % > & F FHEHEPFRES > © 5
FRATER 2 EZ O MARE T o e RaF 2 5 0l R 2 (Ma
WL and Hsu CL, 2008) - fipl{+ 5 ch % B &4 257 u,T} - B> kAR - T
B R AR G TS s blderhiE) e h A PR A H S
DAER *S SBVE R IR AR LDt AR o c 0 NG S N2 /3 S B -k g o2
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FrE X f 1 > @ i e be il 4 (Naugler et al., 2007; Yang etal, 20 O‘)V

R =X ‘gmsie;;%,‘;; T ‘«'\—r }% 3 gj;_ s };;,»%H-T— ‘m e Ly ]v} R fr mﬂ 2" 78 {‘r—e‘l'? \L ,
EE323 Ry PR v - % (Darbari et al., 2003) o P w0 385 ﬂm m »g.: T
oy e LR SR R0 0 B OA LY F AR s e )
FRIFR e & F PR L e ok i (Schnater et al., 2003) e g 5 AR IR
4 g8 & 22 (Oue et al., 2003; McLaughlin et al., 2006) ~ Beckwith-Wiedemann %
B4 £ g ¥ (Tan et al., 2006) ~ Gardner's syndrome 17 3 72% H_m’i‘;]‘u%; AR A
J& (Krush et al., 1988; Hirschman et al., 2005; Aretz et al, 2006) > &% 5] % AF’KEE’ A

W R A SR A M T e R el S R RE kg

Bow e 30 A i g v B A L (Weinberg et al., 1983; Stiller et al., 2006)

RBMY (RNA-binding motif (RRM) gene on Y chromosome) 28 %]+ f#75 vf
RenY ¢ 87 3] - RBMY 39 N5 - K7 EP@ERRE 6 DS
w2 (RNA recognition motifs, RRMs) > C 5 B & 5 d w i ¥}k ik (serine, arginine,
glycine and tyrosine) e = 7% & & % ¥ £ f 5 SRGY box (Maetal., 1993)-RBMY
3o BRAMES X A4 M fL# RBMX ° - AR T s RBMX E_7 2t
ZBEIE* > @ RBMY A FE&HE ¢ 9 Bani 1 ¢ 2o ip (TH R
fmE SR e s 2 [ i ) TR T € BT R L e b
ho kR~ B BB PR RS DR & L R Ak (Maetal,
1993;Elliott et al., 1997; Delbridge et al., 1999)- & 7 # 4|7 RBMY A ¥4 & & i
©Y % ¢ W& A AZFb (azoospermia factor) ¥ ¥. > 4r% AZFb % B j | chdk

)J'* ¢ B &3 RBMY th4 3R - i&m £ 9 7 2o (Elliott et al., 1997;
Foresta et al.,2001) - p = ¢ &+ RBMY ;ﬁ d v SR F9 F & £ STAR (signal
transduction and activation of RNA family) 3¢ F4p3 % » i&m A & 4 7B mPe
PEFREZETE - & L8 L > Ly o dlivg by e

(Venables et al., 2000; Elliott DJ., 2004) -
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VORI FIBADF L B A 0 § PR e~ F LR d 4 (Chen et aly, 1?8{%7"%1‘

e e T R R e ) ILE] > BAF L4 e § %*zﬁi}l‘%ﬁfrxﬁ‘i ~
RBMY fk F]chintron 6 © 3% % {1 % F #&-H & fs4as 5 > %@ BRI Up4 4 5
P EE g » > @ FRBMYA Fl i Flplmie @ 214 0 @ b - B 4 chzi®
T fm ¥e rjﬁ%ﬁi?dz FIRBMY A& Flengd 4088 o ¥ > X 2 & N 2iFimie R &0
s - R R AR F B F RN 2 m(G7.5%) 7 B o 2
S imre BT R I RBMY AR Bl gedl o 3 0 At B 4 & R 1
= 27 ¢ 0P FRBMY A F1#& &80 <4 3 (Tsuei et al., 2002) °

BEELS BRI F BEREANE B T LR L R R
P AP o R 2D E X (36%) e e e WY § RBMY 2 Bl enig -8
PR b e R I T £ 0 B Lo L (67%)HA e R i A i
] RBMY 2k Fl e 4508l o e &3 Fhm e penb fhm b~ 02 BB g e g 0 &
IR R T R R %éﬁ’«‘fjw% SRR 0 FRLF R

RBMY # Flig 4748 e 4 I (Tsueietal.,2004) - 3 ~ 3 #F > 2B

)

| 3% e | B
FoozeMiEE R A€ RAEFwre pand & (Wuetal, 2010) o & &k > AR lm iz R
A ST R R F % o RBMYedk IR § st R enih i
A A B AR X 4 B (Tsuei et al, 2011) » i3 ¥ % 7 FRBMY#
REIR T Mop RS § M o ¥ b AR EUEAE Y  BARBMY & 5]
¢ FFHRHE B 4 o U B % I RBMY$T @ R KOk
i 4 (Tsuei et al,, 2011) » AAFFRELERE T Hp & 2+ > ¢ FIRIIRBMY 2 7]
PR AR R AN TR AR PA IR TG 0 PR A AFE - F LR
d 3B AL IRBMY B [ ehd RS E R R R 4 TRE o~ RIE
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(1) 5+ &l sk ki » o < |

Je 220054 T & 220074 o % § 1976t 5% F iR Frakls #we“}w?
P T R TAAE Y o 6 B T 5 8 5 5T.0/& o TR Al e 1
ARSI A S SEPLE St R Y it R L SR ]
KF BT EHC A TR TR0 U0 FRBFE e wAER e R
¢ AR B 7 pFenE# ~ £ e 2552 b9 4 Bic(alpha-fetoprotein, AFP) ~ B 7w BA]3%
B AMBAFL £ 6 Rk B, HBsAg (1) % CA "L B 4 (CA| 3+ L $f8 15 12,
anti-HCV Ab (+))ehiim 2 ¢ 1394 2 BAPF U A &0 444 5 CAFHR 4%
I AR RRFIBIECIIFL o 4 RgTREFFTHERLEL - B ERBE
& 4 R ¢ 4 2 (American Joint Committee on Cancer, AJCC ) (Edge et al., 2010) » #-
A A S % - HPAJCCH MY LGk F ik)e 0§25 Hapraag
Foo g RPFPEESI BT T AL R G RS R A R e
PIF#ERAEFERean oL > A2 T RERIYFod > a b2 P FH~
e A o B WP APRE A FH 8 o ¥ b 1B % FpEdmondson and Steinerdk
e > 34 (Edmondson and Steiner, 1954) » #-3F fm #e 32l BoA S ow B F -

Bopmitdpaniedo Fomgait? Xhed s S50 AR @

—

PG AR e A B RE o LB ST E P S ENERL
T Rmie o B A RIS EHED- & TR F G RIIVRAE £ R B
BN TE S S P4 Y (early tumor recurrence, ETR) (Poon et al., 2000; Yuan et
al,, 2005) » #F15 T £ ] chy s iR 0 AZEE L B VFREL e P o FT T BB S i
BICHT ESLAT Ep S SAT B R 16 p A EHE Y A
Foobjed 19824 Tl a A 1994E o 45 RTSin Y b S F R FRE
B P P L R P KA AR L Y 4 T RBMY i I
PR e B R PRI ISR L5 565k o # P e T nig i d £ Y
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Lk P ITH T ods o RFREGYE N RCHURERN o @ PF o Js OCT}?J%.&E&F‘
7o TR oK et B RO pRL S B% (phosphate buffer solution; PBS)ix e » ¢
AL ER L - L RCHRET o wIRE hiois 0 * p A~ 2 — kA ditriton
X-100%7e 1 ~ 48 -

g E’.%« L84 d xR iva & F % “UltraVision Quanto Detection System”
(Thermo Scientific, Fremount, CA);& 3| & 2 3 ik J5 § = #7k i chd ik 34 7. ’
Eiﬁﬁ’*EﬁiiﬁﬁiﬁﬁﬁJQﬁ’Hﬁﬁﬁmﬁﬁiﬁ@§+%ﬁ%
Moz (5% PBSE @R AR X & T 480 @ FAE 2P ST B gultra
V block*t £ T BT 4B IEETE R e 0 R e 0 Bl r AT R E
p @ e 4 ERBMY H $& 488 (anti-human RBMY monoclonal antibody) o 348 <L 12
PBSS b A8 » v b5 — 0T BE T w RCavkfP (£ = 1w ] pF o R F
M PBSH b e T A 40 €45 = =X 0 4 » “Primary Antibody Amplifier Quanto” 3%
BEAZET A4 £ P PBSEWRR Y a2 Uik o £ > 4o » "HRP Polymer
Quanto” 4 . 8 T IT% — [ PF o A= A PBSH¥ =k #ikis » 4 » “DAB Quanto
Chromogen” 4-“DAB Quanto Substrate”z ;R & /% o & {¢ * hematoxylin% ¢ > £ *
micromount(Surgipath, Richmond, IL)#} &

FEedtTmit e a8 LGS HRFAL £ LR M e o
Flpt pEF AR RS F R w o P Re R Trilogy ™ reagent(Cell Marque,
Rocklin, CA) » I i 4o $ - 248 > 11 I e P ",% 4% 8 +R(deparaffinization) » £ -k i
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(rehydration) > % 12 48 1k (antigen unmasking) - % 7 { > m 12 4 7] £ iﬁh £ r‘nrs:é £

WA R AR > Trilogy 2 16 ek 88 3 £ /278 2T AR-10 antxgcpr
|

solution pH 10 (BioGenix, San Ramon, CA)> izt - & 48> 2 % 3 5 T &£ 48
® % om ’J(/F s o RS PBSY R RBRFEFYHEDLE _E'_“%“« [
g o

TSR AT ST p Al obl FRBMY H IR 4 4 B % chm mE > A ey

i

AR S R eI B4 T L 4] (positive control) » H %k iFd @
# 4 mg 3 F (Elliottetal, 1997) > &% 1 &diwmie p » RBMY R &l
ﬁﬁ%ﬂ’@W@m%iﬂﬁ%ﬂOﬁ&AWW@%&@%ﬁ@FFﬁﬁiﬁﬁ
HFASE S FRIKBAART Y 2R A %F e KA RBMY DA RS B &
wmre o { e NG TR BSR4 B P RBMY 04 R
A
(3) s A

AF g ¢ FAlaRa® £ ¢ % STATA(StataCorp LP, Texas, USA) ! % Statistical
Analysis System(SAS institute Inc.)$13* 5048 % i& (7 5835 4 45 o X7 test * K i (7 A
L L 3 FHc? RBMY £ Jen8 %98 A 45 o 3 7% 4 15 % Kaplan-Meier Bl # %
Fidom FEd ML R TR I @ % logrank test o F AW A4S LR 0 B
BEAISRT R AT EP S S AW GIE RS TRA ~ RILA 2 RBMY i
2Rz HREE 5 %A~ 47 EFJ1* Cox proportional hazards model % Wald
chi-square test° P /] 0.05> 7 L F 33 el F A A0 F P EA 01 2

0057 »su5 24 LB is% s &
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1) RBMY 3¢ B sk #47 § 3% imoe fpenlo 82 4 7R I‘ + |l
a\l| |
v GRS # A T RBMY oo %‘r TS Y L ey
B4R R BB amn P AR BB amn TR AR & Lims
fointe R G AR D)o 2 35 2 197 E0FRop 4 ¢ 0 143 B 4 PR
%’gv) LR ERMERIZ > Am A b P Lm0 T AR
)3 RBMY 30 H(72.6%) « iz 8 ¢ > 3 25 ¥ A% H P 4R RBMY 39
B(12.7%) 43 =8 F feim®e 5 p £ I RBMY 3= 7(21.8%) > 75 = feiwm® Ffein
i) 48 4 RBMY 356 1(38.1%)° 1 054 i 4 Bl L4073 & TR(27.4%) ©

2) AR 2 RBMY 30 Fend & fpik ~ I 4 el i

45 Tk~ FTL A e Rk 4k RB
v ?ﬁz\;;;_.:‘z#pu,ﬂ¥)%.}?3&7ﬂ ‘_g_?\q ?RBMY}W ’?ﬁ—mz\ﬁa in%’&gﬁ?
E4 R ¢ 4B (AICOH B HE » ot & B8+ § & & i w(p=0.034) - RBMY 3

MY F-v B # Behbd %0 3 I & RBMY

OOk RS A B pEenE o LRER LR 5 plicd 1 B AT R A
P C AT FR s TR E R e IR SRR~ R S AR R
AR AR B (R D) o

3) A8 f  RBMY 3od [ flo TR hd R E » L £ T & 5 74 48 5 i
R F =

g L RBMY #-v B ehd g ?fr:,}% AT EGFEWFE G Mg T
E’r{f’f#« mEF RBMY 39 F % IﬁLm}gﬁ A T E G EHIFRL(p=0.06) (Bl 2A) ° 1
%34 RBMY 39 ;ﬁﬁ S %i\q pend A S amit ez AR E S e d A
oo HAplwre B A IR e Pieim e BN 75&7.5 ] 1@175’;};3 AT E Oz E s

Fohkbe a4 FR AW AR RBMY ¥ 7 #5355 RBMY 7 2
%‘*RBMYM Wi P A W e [T & R RBMY 35 b 4 o
BT EHESF G B L (p=0.0027) (B 2B) °



;wg%%ﬁ&mmy}agﬁamﬁﬁka%meRW#ﬁﬁ%%@
% g RBMY Foi [ e il S 4 T & Hds el 1 o %i.;ﬂ MT "
(% 2) RBMY 39 in JF R e J(p=0.0032) ~ + jiri 222 6| L %zmrs v
(1=0.0001) ~ ¥ FIRVETS £ 4 F § 4 9 (AICC) (p< 0.0001) - 1 2 I 17
#(p< 0.0001) » izt F]F FRfop 4 T & 3B 55 HFAPMIE - RBMY 39 [ &

wE PN ARG R BT EGENRARS T M AR ENLE

BF L Cox RGN Y e FHFEREF DT LS R L S
BB R &£ R € 4 B (AJCC) &+ v chis 92 3ed dpdic > 2 & )P fp o okt
FlE P FS 218 F F RBMY i 1 idwie [T o o 1305 4 03 B A 41
mE G At ¥ OR &(p=0.026; HR 1.71) (% 2) °

4) 7 meip b % %

g75&$ﬁ@ﬁ%ﬁ§wia%?$28&@&$ﬁw®&£$m’;§ﬂiﬁg

o

B FAS T AR e PR RBMY 9 Fend i 7 % L b i
& mre ;ﬁp\ (37.3%)° teiz B ¢ »F 11 = F fim TP & ILRBMY 39 %?(14.7%) ’
17 f e fm®e J{oim®e 7 h 305 4 I RBMY 30 F1(22.7%) #17 047 i 4 Bl
A A IR(62.7%) - e Y > KM RBMY Fv 4K ¢ & RBMY 39
LFAP T Rop B2 TR E§ RBMY 3% Fend M & 3 FRES £ 4§
¢~ B (AICO) w8 » 7 P & 4p B (p=0.002) °

RBMY 3 {eni A Ffop 4 T & 5t bsk@ i L § Ap i i -
sk 5 RBMY #-v 4 e A 0 B T 5548 5L (p=0.003)(F 3A) -
%4 RBMY $-v & RSP chd A & i chz Bagal £ B 4 ehT &

S A g R E A e R A RBMY v Feup 4o A EL

eI #3355 (p=0.002) (Bl 3B) -

RBMY #-v B tiw® H P 02 B(p=0.0038) % RH % & 4 B § » ¥ (AICC)
B (p=0.0029) » £2 5 H 3 4R 3 (p<0.0001) > iZd F]F+ A H @ o477 » BR
FEATRIRFAME(EI) - BF > EFFEPIATIFILIRALHE OFR
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FRRBRTE LR ¢4 D (AICOEF (p=0.0083) » fr & H "k ﬁ’(‘pw
B F R A A R B B LA A RBMY 30§ bl
ATETE o A GiE B F RPN > 0 F b % F A(HRT.
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TREY e Fmie i g e A o - 8 hgF S Ta"‘"ﬁwﬁ%;“’i -
A Aot o 2 R E S A AT R R it E o T R b
7= (Nietal, 1991; Chang et al., 2000) ° ¥ 5 - m? 15 5 5 > M Bl» 05 &
¥t~ £ B (Parkin et al,, 2001) > RBMY = asf fiddrcnyY 44 48+ > 1 &
iT% 384 7 i 4 (Elliott et al., 1997; Foresta et al., 2001)° & ¥ ;= * ' RBMY
AFT I ME L NdAmE PN AR X g AR B e 5 ATER TS
£ RE4F AL FRORBMY 7 M A R E L SR p § T AR A 8
AR E MR e AH B L B R R e L W e s e e R
Rl4& 8 7 ] RBMY ¢4 R (Tsuei etal., 2002) > ¥ *t > 2 2 A4 et & § 548
2% i £#F RBMY AFIfER 7 XK1 (Tsuei et al., 2004; Tsuei et al.,
2011) »

A ES - RAFT T RBMY f0& R 5 4 2 TR R I A R
FEeipi e ALY I AR BRI E L E o A g B

“31
o
=,

N

PHmEAA AL BN EREE 0 NG 2 A2 - 0 g e e g e P
33 RBMY thd 3 o 3 u|eh8 ) RBMY &% i e b 4 &0 4w oe

F_‘-
Eh
R
RY)

PR OTRR G lwie B4 F TR i5BE B 4 s mfe B RBMY TR E
phoo A XA ApRae @ Eﬁ;ﬁimﬁ,&iﬁk CER I ZhE > TRy FRT
RBMY H jp i pimie f5 9 3 #r23> BA R T o5 BT ko FR+F

éﬁ.ﬁiﬁﬂﬂ*.ﬁf_fﬁ‘i%ﬁ%ﬁﬁ R a Aig o Wit - o F ATREBE o

BARFY A A %EE Y o IF R RBMY & R R5 ~ jIL & fochbd 55 o
TE R RBMY h2REZERBEMEL R § A~ (AICC) &F > 7 HEWMM
(p=0.034) » & AJCC » #e » Jm 7 F "B m®e = LF o § HRP - io- e
i A L eAg 18 L L 4P B (Pan et al., 2003) © F1t 24 ERR] 0 e e MR dm Fe
RBMY eh# > ¥ 8w g A7 2 "2 RS EH AN FF 5493 7% 3 4
TR AR E NIRRT o R e FREEAAMEY -
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AL P A FRI] TR R T mww%ﬁﬁ%&’fzﬁﬁﬁﬂ

iy
==\

i
KB F (p=0.06) + HFE- B K s TAF 5 RBMY hd g iyl =

41.. {

sl
B R R s L (p=0.0027)c 520 A B R R bgE R L R m%&n°‘
T g RRRETE LR § AW (AICORF > i hts S S Y
R ERAE BE RA £ TS R e TR 4§ RBMY ik R A
B B B3 BF L & (p=0.026)% LF bk 5t o FI S LR

e mie [T RBMY thi T £ 5@ 5 LBFRLFF - 0 bl

44\

R L 5 R A WF R RBMY Fd it fp chd il § i
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