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Relationship between expressions of cancer suppressor gene
Merlin and stem cell marker Nanog in hepatocellular carcinoma
and the significance
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Abstract Objective: To investigate the relationship between inactivation of cancer suppressor gene and liver cancer stem
cells (LCSC) in hepatocellular carcinoma (HCC) and the clinical significance.

Methods: The protein expressions of cancer suppressor gene Merlin and LCSC surface marker in 116 specimens
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of HCC tissue were determined by immunohistochemical staining, and then the relations of their expressions
with clinicopathologic factors and prognosis of HCC patients were analyzed.

Results: According to the cut-off values of Merlin and Nanog expression levels calculated by X-tile software, in the
116 HCC patients, 92 cases (79.3%) had low Merlin expression and 24 cases (20.7%) had high Merlin expression;
36 cases (31.0%) had high Nanog expression and 80 cases (69.0%) had low Nanog expression. Univariate
analysis showed that HCC tissues with poor differentiation, satellite lesions, venous invasion or hemorrhagic
necrosis had low Merlin but high Nanog expression (all P<0.05). Multivariate analysis showed that low Merlin
expression and high Nanog expression were independent predictors for postoperative survival and recurrence
(both P<0.0S). After the patients were divided into low risk group (high Merlin and low Nanog expression),
medial risk group (high Merlin and high Nanog expression or low Merlin and low Nanog expression) and high
risk group (low Merlin and high Nanog expression), the analysis demonstrated that both overall survival rate (low
risk group>medial risk group>high risk group) and recurrence rate (low risk group<medial risk group<high risk
group) were statistically different among the three groups (all P<0.05).

Conclusion: Inactivation of Nanog protein expression is related to inhibition of tumor suppression gene Merlin,
and their increase and decrease are closely linked to the prognosis of HCC patients.

Liver Neoplasms; Carcinoma, Hepatocellular; Genes, Tumor Suppressor; Neoplastic Stem Cells
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Figure 1 Results of immunohistochemical staining (x200)

of scores of immunohistochemical staining
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Figure 2 Cut-off values of Merlin and Nanog expression levels calculated by X-tile software based on overall survival data
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Table 1 Relations Merlin and Nanog expressions with clinicopathologic characteristics of HCC [n (%)]

it A Merlin Nanog I A Merlin Nanog

FHEHIE iRkl wmEk P (RS mEE P || HUHE iRkl =&k P s EEE P
iy () fbEag 5

<60 69 55(59.8)14 (583) 46 (575)23 (639) A 60 49 (533) 11 (458) 39(488) 21 (583)

=60 47 37(40.2)10(41.7)0‘898 34(42.5)13(36.1)0'304 21 56 43(46.7)13(54.2)0'517 41(513) 15 (417) 0339
PER i g

& 23 16 (174)7(292) 13 (163) 10 (27.8) Jo 74 60 (652)14 (583) 54(675) 20 (556)

B3 76(82.6)17(70.8)0‘198 67(83.8)26(72.2)0‘150 H & 32(34.8)10(41.7)0'532 260325) 16 (444) 0216
IR PR TR

BAPE 19 14 (152)5(20.8) 11 (13.8)8(222) J& 51 45(489)6(250) 42(525) 9(250)

FEE 97 78(84.8)19(79.2)0'508 69(86.3)28(77.8)0'254 65 47(51.1)18(75.0)0‘036 38(475) 27 (750) 0.006
HEEH (gL) kiR

<35 7 5(54) 2(83) 4(50) 3(83) J 39 25(275)14 (583) 200250) 19 (52.8)

> 35 109 87(94.6)22(91.7)0'595 76(95.0)33(91.7)0'485 f 77 66(72.5)10(41.7)0'004 60(75.0) 17 (472) 0003
Child 72% AR

A 90 74 (804)16 (66.7) 65 (81.3)25 (694) o 61 53(576)8(333) 480600) 13 (36.1)

B 26 18 (19.6)8 (333) 0.150 15 (188) 11 (30.6)0'158 mav 55 39(42.4)16(66.7)0'034 32(400) 23 (639) 0017
HAsEH (pe/L) LIRS

<20 47 38 (413)9(375) 28 (35.0) 19 (528) J& 37 23(25.) 14 (583) 17(213) 20 (556)

=20 69 54(58.7)15(62.5)0'735 52(65.0)17(47.2)0‘071 " 79 69(75.) 10(41.7)0'002 63(78.8) 16(44.4)0'0002
SRS, TNM 43+

X 12 7(76) 5(208) 6(75) 6(167) I 57 50 (543)7(292) 33(413) 24 (66.7)

B 104 85(924)19 ( 79.2)0'058 74(92.5)30(83.3)0'134 W 59 42 (45.7) 17 ( 70.8)0'028 47(588) 12 (333) 001
it R/ (em ) BCLC 4340

<5 36 33(359)3(125) 20 (250) 16 (44.4) A 62 54 (58.7)8(333) 36(450) 26 (722)

>5 80 59 (64.1)21 (87.5)0'028 60(75.0)20(556)0'036 BIC 54 38(41.3)16(66.7)0'027 44(55.0) 10 (27.8) 0007
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Table2 Univariate and multivariate analyses of factors associated with survival and recurrence in the116 HCC patients
i AR BR*% P
=t HHE P zl%% A {5 X ] HHE P zl%% ] {5 X ]
SRR CFRYE vs BAYE) 0.618 — — 0.783 — —
HEE (35 g/Lvs. < 35 g/L) 0.332 — — — 0.464 — — —
Child 534% (B/A) 0.265 — — — 0.063 — — —
JrEfl (A vs. J8) 0.192 — — — 0.102 — — —
FHAEM (>20 pg/L vs. < 20 pg/l.) 0.038  1.105  0.824~1.765 >0.05  0.041 1.106  0.782~1.732  >0.05
iR K/ (55 cm vs. < Sem ) 0.021  1.224 0.905~1.862 >0.05  0.035 1.156  0.824~1.926  >0.05
R E (24> vs. BEAS) 0017 1278  1.052~2.135 0.035 0023 1234 0926~2.135 >0.05
FIJE (s ) 0.063  >0.05 — — 0.018 1207 0.871~1.954  >0.05
TR (£ vs. T5) 0.005 1507 1.168~4.352 0.016  0.007 1331 1.087~2.248  0.024
kR (v TC) <0.001 3245 1.652~8.563 <0.001 <0.001  3.678 1.924~8.523 <0.001
SMALTREE (II/IV vs. 1/11) 0.041 1305 0986~2.357 >0.05 0.010 1402 0978~2.642 >0.05
Jibea B I IRBE (£ vs. TG ) <0.001  3.068 1.544~7.857 <0.001 <0.001 3.552 1.526~7.261 <0.001
TNM 438 (I/I vs. 1) 0.024 1452 1.032~2.984 0.030 0.026 1552 1.106~3.247  0.015
BCLC 43 (B/Cvs. A) 0.012 1546 1.136~3.825 0.018 0015 1706 1.213~3.826  0.008
Merlin 235 (K vs. (5 ) <0.001 2522  1.415~5.847 <0.001 <0.001 2259 1.338~6.416 <0.001
Nanog ik (5 vs. {%) <0.001  2.692 1.428~6.135 <0.001 <0.001 2813 1.682~8.067 <0.001
Merlin FI Nanog F3R 1A Fiijl
1 vs. fI5E 0.010 2289  1.315~4.847 0.007 0.009 2412 1.481~6.628 <0.001
&G vs IS <0.001  4.025 2.124~9.457 <0.001 <0.001 4372 2.326~9.824 <0.001
G vs. i <0.001 2966 1.821~8.186 <0.001 <0.001 3305 1.642~8264 <0.001
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Figure 3 Relations of Merlin and Nanog protein expressions with prognosis of HCC
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