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Fig 1. Histopathologic findings of hepatocellular carcinoma (HCC);
a) trabecular pattern b) pseudoacinar pattern c) solid pattern d) regenerating

cirrhotic nodules, as a background of HCC 27

Fig 2. Expression of Gli-1 and Gli-2.; a, b) nuclear staining of Gli-1 in
trabecular pattern (a) and pseudoacinar pattern (b) of the hepatocellular
carcinoma (HCC) in contrast to normal liver tissue (inset of ’'a’) c, d) strong
and diffuse nuclear staining of Gli-2 in trabecular pattern (c) and
pseudoacinar pattern (d) of HCC as well as adjacent normal liver parenchyme

(inset of 'c’) 28

Fig 3. Expression of E-cadherin.; a, b) absolute loss of E-cadherin in the
hepatocellular carcinoma (HCC) 1in contrast to strong and diffuse
membraneous staining in adjacent normal liver parenchyme (upper, star), c, d)
weakening of expression of E-cadherin in HCC (arrow: adjacent bile duct)

29

Fig 4. Expression of Twist.; Strong and diffuse staining of Twist in the

hepatocellular carcinoma in contrast to adjacent normal liver tissue (arrow)
30
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Abstract

Significance of Hedgehog pathway related protein (Gli-1, Gli-2)
and Epithelial-Mesenchymal Transition related protein (Twist,

E-cadherin) in hepatocellular carcinoma

Chun, HyungWook
Advisor: Prof. Hong, Ran, M.D, Ph.D
Department of Medicine

Graduate School of Chosun University

Abnormal activation of the hedgehog (Hh) signaling pathway has been found to
be involved in the occurrence, invasion, and metastasis of cancers.
Epithelial-mesenchymal transition (EMT) also plays an important role in the
invasion and metastasis of cancers. However, the significance of the Hh signaling
pathway and EMT in the hepatocellular carcinoma (HCC) is still unclear. In the
present study, the expression of Gli-1 and Gli-2 (key transcriptional factor in the
Hh signaling pathway), and Twist and E-cadherin (two factors involved in EMT)
were examined in 42 patients with HCC and 20 cases of Nontumorous Liver tissue
(NTL) by immunohistochemistry, and clinicopatholgical information were collected
in order to analyze the correlation of Hh signaling pathway with EMT. This study
was aimed to investigate the difference of the expression of Gli-1, Gli-2,
E-cadherin and Twist in HCC and NTL for the diagnostic value of HCC.
Moreover, aimed to elucidate the correlation between those proteins and other
clinicopathologic parameters. Whether  abnormal activation of the Hh signaling
pathway 1is closely related to the EMT was also evaluated. Gli-1 and Twist

expression was significantly increased, and E-cadherin expression was decreased in
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HCC in contrast to NTL (p=0.019, p=0.003, p=<0.001, respectively). The increased
Twist expression was correlated with tumor size (p=0.043), and deceased
E-cadherin expression was correlated with histologic type of HCC (p=0.021). There
was inverse correlation between expression of Twist and E-cadherin (p=0.006).
These results showed that Twist overexpression by induction of EMT changes is
involved in the occurrence and progression of HCC. However, the role of Hh
signaling-related protein in HCC will be needed to determine by additional research

using more materials in future.

Key word : Hh signaling pathway, Gli-1, Epithelial-mesenchymal transition,

Twist, E-cadherin, Hepatocellular carcinoma
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A3t Tk
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t(p=0.019) (Fig.2-ab) &8} Gli-2= NTLoA <A 144(70.0%), =7 6#1(30.0%),
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(8L.0%)=2 F+ 17 I TASA R Fo3t o] T zols BT (p=<0.001)
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FFolM BF T F a5 ¢t AolE = e, Gli-12 BT EA 2
o] 90%c°ll A LA 2 Aol mlal, A EZSFT] 40.5% M HHH o] FAEYTF
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S7tetE Ao 2 H A tHp=0.043).

Katoh EY] wzw Hh AsAGHAZe cascader WNT, EGF/FGF, TGF-8
/Actibvin/Nodal/BMP 213  cascade®} wxtHHg-3t™ o= E-cadherin® <A<}k
N-cadherin®] &A4& 53 FIFAHAIHEMD) A d&FS Fo2H 25 Hh A4 =2
7 oy dFe] AEH dolo #osteE Aom el vk AR o] Hh 4Al&
A2 Gw(Gli-1, Gli-2)¥ EMT ## a9 (Twist, E-cadherin) @] & o] 7HA]|3EoFFo
A AR ZRAESE BoliA S FEAY oAFE AASR oW ojYg dWE IF
of g AdaA= HolA ettt

a3y E-cadherin® Twist@d & &

,ﬂ
ﬂlﬂl

;

of.
glﬂ
>
%,

St A TS Hesd, Twistddo] E718

% E-cadherin &de 424 = A7 YHElUE Aoz YERSETH(p=0.006). °]#
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g Twist®] 12%&d 3} E-cadherin® F@d7haste] @Al olde Aguuted, 1F
oF, el W3t AFoxE wez uh Jdub® Y 53] Lee 57 A ZEGFNA
EMT f+&=5 &3 Twiste] s2de] &9 ook HAFel g JadAs 1wl
U Bastdel e dolo] thdt Twiste] & te] thalel= o}z =go] =,

Gk fraber, b PR Twist Fdd@o] bzl Holoh froldt Aaw
AZF vt Rass A iz oz fjgkolu thstel g ATolAM = #olE
AoAA7E ks Baus Qv Twists Snail, Slug, SIP 5¢ & EMTE #%
3t HAAIA S} o] A} E-box sequence motifE Ab-&3te] DNAO| AgHalar
E-cadhering o Algtth* Twiste] Z&H7] 4 e of4 t] ¥ Aof st Fackler 52
ool A Twist A2 Z2RE 7 JAEagF vl JAELddTols @ v
ste, JaddFolA Jaadadsd vlel o 2 Twiste] 2dS BdS Has
Stk ®3 Mehrota 502 kol A dol5-9lo] Hls] Lui-9lo A Twist f%
°of FRz mwdstrt ¢ A #AFETa sk E=I theksk bEell A
E-cadherin %&2 #Fd2 AWl v (heterozygosity)e] 44, Z=REF S 2
avE st s A F M zdddn dEA o E-cadherin ZE X
Bl 9] v &3}7} E-cadherin @AM WA Ado] glis nu= glo] Htd:
a9l & AV EC] ZheAIA HFEA o, obA AgetA WEzl v gl
ot Lee 57 tAIEFoIA E-cadherin® £A44% FFEolAde] zdR b= Twistdl
os] wiNE HArALAAE E-cadherin Hd Mo M2 7[Hdog FHstddth ey
ek, 53] Aol el A Twist f+32ke] Z2RE|S] wEs7F Warso] Az grt
24712 BHEU" Lee 52 olgld Aty ARER Wol T4 oA Twist
o] Aol FAA X wel trFstAl Wb Alolek= ool AAIFHIL glo] kel R
ol e Twiste] A8k eto] s o B2 A77F 2o Zojth

rl

[kl

i)

o Jo

(

o
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V.24 £

BoA o= 7HAEgFoA Hh AEZFRE F AACIARE LA = Gli-13
Gli-2, EMTe| #odsl= 2% % E-cadherin® Twiste] W& A #zslar, o] 9

& Ay E Iz egn
O A, FFAEGFA TR B FEAd =24 vl§] Gli-1, Twist, E-cadherin #& o]
oJgt Apol& Ho o]59 IHAEGTAA Y XA 7hx B FFEA A ol &

[e]
o
o] e HlFo s, 53 wao] F7hE Twistth Gli-1o] HA|EgHEe]

At FEE FaaAE HolA Bof HAREGF cFdARAM ] FEd2 vy
st AyztEnh =g Twist®t E-cadherin @& o] A= Fo AA#dAE Ho,
Twist7t E-cadherin 242 5= EMT S25 3 THAxX] AFHS AF3

T Aoz ddHy, o= FF IAEYFE A=l o] E-cadherin®l =HS ST

A5y peke] hel=Eele AAE T 4 e Aom AR M2 dFe] B
o] glo] Hh A=d =k EMT Aol daz8& Hux sigley, + I+
boekol folgk o] Apol= upEbubA &gkt o] @ Hh Az = EMT 3t
do2g v dA AiH E-cadherin JAE B3 Twist & F7te] Ae 712hs
BelaL, o5 o) o FIArA 9] A E HIbs] sty &FF o Be AAE F
g F7hAT7E B2 Aol

15 —
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Table 1. Characteristics of Patients (%)

Sex Male 35 (83.3)
Female 7 (16.7)

Age <50 5 (11.9)
(mean : 57.8) =50 37 (88.1)
HBsAg Present 26 (61.9)
absent 16 (38.1)
Tumor size <5 29 (69.0)
>5 13 (31.0)
pT 1 31 (738)
2 5 (11.9)

3 6 (14.3)
Cirrhosis Present 33 (78.6)
Absent 9 (21.4)

E-S grade 1 8 (19.0)
2 32 (76.2)

3 2 (4.8

Capsule invasion Present 8 (19.0)
Absent 34 (81.0)

Bile duct invasion Present 3 (7.1)
Absent 39 (92.9)
istology Trabecular 20 (47.6)
Mixed" 18 (42.9)

Solid 4 (9.5)
Serum-AFP <100 31 (73.8)
>100 11 (26.2)

L mixed form composed of pseudoglandular, trabecular and pseudograndular pattern
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Table 2. Expresion of Gli-1, Gli-2, Twist and E-cadherin in non-tumorous liver

(NTL) tissue and hepatocellular carcinoma (HCC)

NTL HCC p-value
n 20 42
Gli-1 (%) + 2(10.0) 17(40.5) 0.019*
- 18(90.0) 25(59.5)
n 20 42
Gli-2 (%) + 14(70.0) 33(78.6) 0.532
- 6(30.0) 9(21.4)
n 20 42
Twist (%) + 8(40.0) 34(81.0) 0.003*
- 12(60.00 8(19.0)
n 20 42
E-cadherin (%) + 20(100.0) 8(19.0) <0.001*
- 0(0.0) 34(810.0)
*:statistically significant
— 93 —
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Table 3. Relation between expression of Twist and E-cadherin and

clinicopathologic features of hepatocellular carcinoma

No(%) E-cadherin Twist
+ - p-value + - p-value
HBsAg
present 26 (61.9) 4 22 0.265 21 5 1.0
absent 16 (38.1) 5 11 13 3
Tumor size (mm)
<50 29 (69.0) 8 21 0.232 21 8 0.043"
=50 13 (31.0) 1 12 13 0
pT
1 31 (73.8) 6 26 0.660 25 7 0.655
2" 11 (26.2) 3 7 9 1
Cirrhosis
present 33 (78.6) 7 26 1.0 25 8 0.168
absent 9 (21.4) 2 7 9 0
E-S grade
1 8 (19.0) 1 7 7 1
0.558 0.651
2 32 (76.2) 8 24 25 7
3 2 (4.8) 0 2 2 0
Capsule invasion
present 8 (19.0) 2 6 1.0 6 2 0.635
absent 34 (81.0) 7 27 26 8
Bile duct invasion
present 3 (7.1) 1 2 0.525 3 0 1.0
absent 39 (92.9) 8 31 31 8
histology
trabecular 20 (47.6) 8 12 . 14 6
L 0.021 0.297
mixed 18 (42.9) 1 17 16 2
solid 4 (9.5) 0 4 4
s-AFP (ng/ml)
<100 31 (73.8) 8 23 0.403 24 7 0.657
>100 11 (26.2) 1 10 10 1

1):pT2+pT3 2. mixed form composed of pseudoglandular, trabecular and pseudograndular

pattern *:statistically significant
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Table 4. Relation between expressio of Gli-1 and Gli-2 and clinicopathologic

features of hepatocellular carcinoma

No (%) Gli-1 Gli-2
+ - p-value + - p-value
HBsAg
present 26 (61.9) 13 13 0.195 22 4 0.202
absent 16 (38.1) 4 12 11 5
Tumor size (mm)
<50 29 (69.0) 11 18 0.738 22 4 0421
=50 13 (31.0) 6 7 11 2
pT
1 31 (73.8) 12 20 0.714 25 7 1.0
2" 11 (26.2) 5 5 8 2
Cirrhosis
present 33 (78.6) 12 21 0.446 27 6 0.375
absent 9 (21.4) 5 4 6
E-S grade
1 8 (19.0) 2 6 7 1
2 32 (76.2) 14 18 0603 24 8 0443
3 2 (4.8 1 1 2 0
Capsule invasion
present 8 (19.0) 3 5 1.0 5 3 0.336
absent 34 (81.0) 14 20 278
Bile duct invasion
present 3 (7.1) 0 3 0.260 3 0 1.0
absent 39 (92.9) 17 22 30 9
histology
tr?becslar 20 (47.6) 9 11 0.704 16 4 0.462
mixed 18 (42.9) 6 12 13 5
solid 4 (9.5) 2 2 4 0
s-AFP (ng/ml)
<100 31 (73.8) 11 20 0.268 26 5 0.209
>100 12 (26.2) 6 5 7

1):pT2+pT3 D:mixed form composed of pseudoglandular, trabecular and pseudograndular

pattern
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Table 5. Relation between Twist and E-cadherin expression in hepatocellular

carcinoma.
E-cadherin b val
. ) %) -value
it + 4 (9.6) 30 (714) 0,006
ws - 5 (11.9) 3 (7.1 '
*:statistically significant
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Fig 1. Histopathologic findings of hepatocellular carcinoma (HCC); a) trabecular
pattern, b) pseudoacinar pattern, c) solid pattern, d) regenerating cirrhotic nodules,

as a background of HCC.
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Fig 2. Expression of Gli-1 and Gli-2; a, b) nuclear staining of Gli-1 in trabecular
pattern (a) and pseudoacinar pattern (b) of HCC in contrast to normal liver tissue
(inset of ’a’), ¢, d) strong and diffuse nuclear staining of Gli-2 in trabecular
pattern (c) and pseudoacinar pattern (d) of HCC as well as adjacent normal liver

parenchyme (inset of 'c’).
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Fig 3. Expression of E-cadherin; a, b)absolute loss of E-cadherin in HCC in
contrast to strong and diffuse membraneous staining in adjacent normal liver

parenchyme (upper, star), ¢, d) weakening of expression of E-cadherin in HCC
(arrow: adjacent bile duct).

)Collection @ chosun



Fig 4. Expression of Twist. Strong and diffuse staining of Twist in HCC in

contrast to adjacent normal liver tissue (arrow).
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