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. Immunohistochemical result for RKIP shows cytoplasmic

expression in thyroid papillary carcinoma.

. Immunohistochemical result for CK19 shows cytoplasmic

expression in thyroid papillary carcinoma.

. Immunohistochemical result for HBME1 shows membranous

expression in thyroid papillary carcinoma.

. Immunohistochemical result for NDRG1 shows membranous

expression in thyroid papillary carcinoma.

. Immunohistochemical result for pb3 tumor shows nuclear

expression in thyroid papillary carcinoma.



ABSTRACT

Significance of Expression of RKIP, CK19, HBME],
NDRGI, and pb3 in Thyroid Papillary Carcinoma

Yun-Ju Han
Advisor : Prof. Chae-Hong Suh, M.D. Ph.D
Department of Medicine,

Graduate School of Chosun University

Background : Raf-1 kinase inhibitory protein (RKIP) plays a role to
determine tumor metastasis and it has been known as a prognostic
marker in tumors. Cytokeretin 19 (CK19) has been identified to be useful
to diagnose thyroid papillary carcinoma. HBME1, a marker in mesothelial
cells, is helpful for diagnosis of malignant tumors. NDRG1 which is a
member of the N-myc downstream regulated gene family. pb3 has been
reported to relate the clinical status or prognosis. This study aims to
examine the significance between the expression of RKIP, CK19, HBMEI,
NDRG1 and pd3 protein and clinicopathologic parameters in thyroid
papillary carcinoma and analyze the correlation between RKIP, CK19,
HBMEI1, NDRG1 and p53 expression.

Material and Methods : This study performed the immunohistochemical
staining for RKIP, CK19, HBME1, NDRG1 and pb53 protein in 165 cases of

thyroid papillary carcinoma. And this study examined the significance



between expression of above antibodies and several clinicopathologic
factors including age, sex, extra-thyroid extension, tumor size, lymph node
metastasis, T stage, and multicentricity. Moreover, we analyzed the
correlation between each expression of RKIP, CK19, HBME1, NDRGI1 and
pd3 in thyroid papillary carcinoma.

Result : In thyroid papillary carcinoma pb3 expression was significantly
associated with tumor multicentricity (p=0.026). RKIP expression showed
the correlation with T stage (p=0.001). However, CK19, HBMEI, and
NDRG1 were not correlated with any other clinicopathologic parameters.
Expression of RKIP showed the correlation between pb3 protein (p=0.002)
and HBME1 (p=0.043) respectively. And NDRG1 showed correlation with
CK19 (p=0.017).

Conclusions : These results demonstrated that the correlation between
RKIP expression and T stage which suggest that may play some role
tumor progression. Multicentricity in thyroid papillary carcinoma may be

significant with pb3 expression.



al

kg A Q- 108 F A S7FES 19999 (3,22571) el A 2009 (31,774
Aow Frdor, AA WA 4F F 166%E AA ] A WweE grow
vebsith el AR WA s o4, B PR glel 38 F(15~34
) ol AE ool 19, BN AE 5
A e, WAT HPAde] 2HoHE FeURt YA ¢ 3LTA F R
BF @19, ATUE (5%, A8 A0z @A ABHL AE AL
9508 WHH FEAF AAsE A0 etk A RFGES PAA
oA g B8 wAe: obd FRez A AT dF7 To} AR w
4 1 st} Agolw olEth? FFAA AT o8 del FAA F
FES G AF AL vhol, A, FFe 27

o

H FF YEA Qo R WYl 57 Fol deld duk
o

’

A FEaEo A RKIPE MAPK (mitogen—activated protein kinase) 78 &,
GPCR (G protein—cupled receptor) 4= 2 NF-kB (nuclear factor-kappa B) 7=
S gl Axe] A, 23t 4"y o] S Aoets HY M4 s ¥4 =
d AR 2EAR Iy on, RKIPE T4 dolg AAs e dFAA=E A9
7}‘:‘/\4 o] o];]_‘577

CK (cytokeratm)b Aoz BAEE T vA
T4 M8 E FAstE S drh 20F
uek T3 DPSE et
2EA3Q1 e+ CK9~20°] &3tH, 7}
BAESC] dhor Wttt A#o Solde 1HH S wiimed A9 Fol
uet = Az 23t 2 A me BdY e SR Solehr, i WAl

w3 9 4 Are HERA F83 7HAE Ado ! CK19E F3 g
ol A EAEe] A& Alo|EA SRl O R St oA AT, 1] o
A AEAE T AFYFAA Soldor A, A FFEEe] ZAARR
gAYkt

HMBE1 (human bone marrow endothelial cell 1) = T3 A3 gt TA>E

:L
ofy
oX,
rlo
e
(i)
i)
X,
o,
ot
=2,
rr
O
>~
—
!
0e}
o,
o,

T
)

=
[t

_3_



o AA= FYAEL "A R FH @Ay ghgel= Zow dejA] ghom,
e ZAASEY AxAd AuEFE dAdets A TS AF 83 2AA
2 mojA g

NDRG1 (N-myc downstream-regulated gene 1) NDRG &z} 3y =,
39471 2] ofn] Ak Zh2-d] 43-kD @ NDRG1S 4&33tt}. Drgloliu} Cap43=
T ¢4EF NDRGI2 3F Af did= AuAxe 23, AxX 43 A, &7
A E skl A w()EA 52 NDRGlI #d 2 MX F2dAA N-myc
9} c-Mycell 98] ojAldrt. NDRG1S A3t#at 54, 7, A, A%, 27

, HINE FAE AT ¥ e e 2F oy Ay wdET AlE 3o}
D53«] g st A AAXJE, AZARE A7, do] 1elal AAAF #d
Hol Atk o AEE AR &3 A S WA A eE e Eds
derh wEkA ATl o) He FAAES O AE AFY HE, dol

2

=
o o] & 4 vk Aztas @ FH4A NDRGLE AzbazoA 58471

S7tHER ol BHE oA Ho]l WA FaF 4TS gtk 3 NDRGI

of Bde] Srb= E3hF v dojrh d ofd FF B U o5 AdEna
Fia=

po32 AEF7]e =4 B
H2 Ak A FFEEEAA W
WGt dFetrE Aty o] vk Harh ek

Aol A = A FEAFAA WdxzAsisty Wy o s RKIP, CKI19,
HBMEIL, NDRG1 % p53 ©ule] @G-S dolril o5 HaA LA o2l <
st s Aol

-
Z,
>
"



1. AR

X

A= 20099 19elA 20109 129747 2Agsta WA gaAagon
1 AAEe A B2 F A FF 2 5
1654 ¢ Welz4S dow Adsty
o2} 1367, @Ak 297 o] St}

=R
9 7}

-

d

o
g fol
ot

rlo

o,

2. 274 Weloy

1) B3 ANAH PA

Shate] ATVIEI HElxE Sdols 3dEs FIYAO0R FA G 7T TS
AMHESIL o], A, T4 A7) H FTLY HAsF o], "§=xd Ho] oFE &
ettt #F tide] © =HEL 10% T4 E=2wdoer 1A F A et
A Ev] 2AE 4-5m FAZ dbEste] H&E GA& HAIS 5 Fstdndo=z 3
Aste] ATt HA RitE e AGxzA A HAE g o= A Ast it

American Joint committee on Cancer?] TNM staging systemol] w2} T = 7]

& A5tk
T1: T4 2717k 2em vRbol WA 2Hddol =ghel 75
T2 FFe A7)7F 2-demeoAA HdAel =ghe 4§
T3: T4 2717k dem ool A ol =3 AAY A7) BA )]

f
~
2,

%,
h
i)

o

fru

o

%~ Z$&(minimal extrathyroid extension)3t 7%
=

Aol A 4/ Aad 49

= AbEstlon, A9
7]  (Bechmark® XT,
43 sern TopE A

)
ANt L EAAQ streptavidin-biotin complex W
A gy #dstE 9t VentanaAte] AsH Y OS
Ventana Medical System, USA)Z o] &3ttt =22

H-‘éru



-~

A 24E 4um FAZR AE5HE A e dHS wEo] 7 Aol diste] M4
st G S A5 TE EZ Prep solutiong o] 83t @uletdlst & CCI Standard
(pH 8.4 buffered contained Tris/Borate/EDTA)E o] &3lo] 3AAS 323450}
Y14 peroxidased &S JAEr] 98¢l DAB inhibitor (3% H,O,
Endogenous peroxidase)ES 37ColA 483+ AAEA 12 A RKIP (1:250,
Epitomics, Callifornia, USA), CK19 (1:150, Novocastra, Newcastle, UK), HBME1
(1:150, Thermo Scientific, CA, USA), NDRG1 (1:200, Santa Cruz, Europe), p53
(1:100, Novocastra, UK)9] 1z &AE A AL 7]zl A 3A3s £ 37C
A 3287 k8- Al Zth o] x8HA] Universal HRP MultimerS 37°C oA 8&3+ A8
stttk DAB+H,0, substrate® 8&%F WAAZl & dix @& hematoxylint
Bluing reagent® 37°¢C ol Al 4%t Al &3} th. Reaction buffered (pH 7.6 Tris
buffer) S AF&3lo] A2 3 & Tissue Tec SCA (Sakura, JP)S o]&3to] H-<l&
o} ol & A) A (antigen retrieval)2 "ol wWE XE A7) Ul Fol Ao 7L
WS ARESEA T

=

OIGEEEELER.EER. 2

GAAs} e FHAS MAS) Astel Bl PPARE BA FaE 29
9

: 5
50%°] ) 0.2, F &AM Mol Ars vl 550 54, I oFdA, 20 A,
3 AP0 E el Frkstm G el G4 FEe AFE dakel 0232
24, 3-43€ 1+, 5602 2+2 #4349

UGS Hole FTUdAE JA W wEl S4(<50%), ¥ (=>50%)02 HA
A=
HBMEL2 FTYAMx2e] My dAxE= 495 Aoz dAHgsta, AxA T

AE T Fde Hols TFHAEL A4 Bl mat 54(<5%), ¥4 (=5%)o=

NDRG1 o] thet ez 23ists o A= FFo Alxdel AX s



BFE FAHoRE AASNNCH, FEAE dAE A= G W9t A9
FEE S4(<50, weak), ¥ (=50%, strong) o2 25} T},

po3= Al o] e dAHE= AeE PR AASL, AA TEAE T A

<= Hol= Ao Wl wel 54(<10%), F4(=10%)=

3. SAGA A

A FF9F0d 4 RKIP, CK19, HBMEL, NDRG1 % pb3 whule] wHb&yl oy

3 olztE 3 W o] xpo]E SPSS 17.0/PC packageE o] &3to] =74

2] vk A Alole] A a A= Pearson Chi-Square test® 418} th,

gt 7he] vhekst W vlae = RlEe; WiiEE S wAktAl - x®-test, Fisher's
b

< 0.05 Tl A o] Fo T



m. 2 3%

(e
“d

ol
"

wK

H)

J4gY e o9

=

T

14 o] 1578(9.1%), 25 o] 14778 (89.6%)

2. RKIP " x23353 Wy o

—_
o

i

=1}
=1l
de B

0.001)(Table

o

i
—_

0
T
Tor

0l 44

o

a4

ar
=

Fich CK199]

(3.3%), Aol A 16181(96.7%) = FdollA =dA, CKI19

©

3} sy 99

A (Fig. 2). 2 %A

R



4. HBME1 A %4383 A3 g Jd4ygasty 99

HBMEIGY &y Jgwests x T F4o wddold 4 404
(24.5%), ¥74(Fig. 3) 123#(75.5%)= &/ ol A %’—9}2‘%, SASH FadS 9
O "z dolrh gle oA 54 1991(224%), 48 668(77.6%)% o™, H2H
Aol7b = oA A4 21801(27.2%), ¥ 56d(72.8%) 2 FAdoA =
ARl FoAde HolA stk HBMEL w3 &y} of g Q4w elsts <zt

T A7), AL AR, T Brlew)ed=E SA4] FadS 8l

ATE o] ARSI A Table 3o YEb Sl

l

5. NDRG1 ® 97353 ¢dd ne 4y 99
WA fFEdEer #yE Aol NDRGIEHH 2ae SA40A 662(40%),

Fd(Fig. DolA 9981(60%) = FAdolA @&l =9kil, NDRGI a2 A4H
2] shA QIap FAdatel A 454 olstrE 58(47.2%), 4541 o]ZFol 65d](52.8%) % i,
Hard dol7t gle oA &4 38a1(585%), ¥4 47#1(485%), €A Hel7t 3l
© wllA 54 2781(415%), 43 50e1(51.5%) % YERR T o] et <l

) y 4 o], Foe =], AMS He, T #H7153)¢ NDRGI
o HAZE o] FuAAE Bloy FASA vl gl tHTable 4).

N

6. p53 W zASeE BHe] wE A 9o

M5 ASE PO TRIAG. p53 v B

=
o ofe g EEA AAE T F
)

=1}
(p=0.026)(Table 5). p53 Ve PFWLFHAL F A=A Aol7b gl oA
572(49.6%), WEA Hol7k = oA B8 (B04%)E PEA Hol7h = ol
A EGAT BATA fo4e Itk p53 w WA JPe S AxEtel

Gl tigk #2412 Table 59 YERY S

_9_



B
A

=

)
g

3}
S}

SFopn

1] of] A
NDRG1#

=

=

tol

wh)

Pz
A 12381(75.5%) 2 e

Ao Z et (Table 6).

[e]

AR WE 2
a3y CK19¢F HBME],

/do] 16#(9.9%), Fdel 146#1(90.1%) =

0.002)(Table 7).
o= gl o (Table 9-11).

4 491(24%), ¥4 161#1(976%) 2 FA

[e)
=

141
- 10 -

-
S

o

[e))]
AN
=
34

-
T

Bkt RKIP @93 HBMEL
AB

o]

o

8]
0.043) 9]
=

#4(p
A A Hp=0.017)(Table 8).

BAdol AAHp

NDRG1 @& CKI19 & Afol

A o]
RKIP, CK19¢} p53 il Alo]

)

RKIP @33} HBMEIL



=

=

A o} 2 (anaplastic
A
o] RT-PCR #

¢}

YA
s Y

3t MAPK/MEKZ®¢)

o3|
X

S

Al

@rh2 % ERK 42

1
H

k)

F9th 159 RKIP ©

f

i=

2

oF

I

_?4

Molo] @ ¥AE

R

carcinoma),

Raf-1¢]
e

=26 o

A
(¢}

’

-
T

H| A}

ol

a

(medullary

[e>

&
%tk RKIP
Al 32
=

i=
=)

=

O
sk} 2425 Chang
mw
=

o=, ERKe 24& ¥

2] o}

S

Eil

Faia Al

S

P
T

2
1
=

=]

-

A7 ek, 3

SR
g9e W

i

k)
“

-

T

carcinoma),
h

=
of o
tel RKIP

°©

=R

]

217} 9} o]

Fol /b gisieh
A

S

e

S|
A

°
Raf-19] <]

carcinoma)

(follicular
HE o] &

5]
(2]
o)

Uy

B

el
B

el

+ western blotting 23, %<& mRNA

h4

&
45 H

1 mRNAS| Z3de] RKIPY

gl o] 24 A3

o] =
AN

2
G
)

ol
K

—

N
Jail

9]
o

o}
=

el A

-

T

9l

T

s

F ok RKIP
=270
[e) R

°©

m

o248 o 9

Ki

=
ATt

o3
of o

A

3

al
H
A=)

DA

Hnow B
=)
“

ol A

o
=
=

T

st

oA o A

7}

=
oF

oF
i

A EBD
o]

o

=

gt RKIP

8 Ao 7]
(Extrahepatic Bile duct, EBD)¢toll A RKIP w3} <]

2

=1
I RKIP
2 o

Lo
hva
-

A2 EBDol A X1t} EBD
!

3w

A

o] ERKA=¢ =

KR
T

ol
RKIP 2&d e FAet 37k ¢ 1t

J

73

oF
=

=
=
YA

s

BA
£3

)

o] A €]

g

<0

=13
=

of el A 9

J X

1

11



o] /€] RKIP & 9]

=

o}
= O

(o3 =
T T

_]

Gl

ez ]
BYth Eunfse 7t

o} Oﬁ,o| PL
£ R T bode X % W
I'e) _~ ™o —
B W Buw oF = ,.E_..* K )| o T me ,W ,W_ 2 _ﬂ]_u X0 W 0T ,|
o T I IO THgTRE
% o ®X & BT W Bl o g T R IE
e T T WO T 2 of T B %ch%ﬂr%%
RT ) L8 Eu TN _Mﬂma T o < MT S oo o Nd NG on
Ay T o mﬁmxaiéﬂwﬂ Wuﬁ%%ﬂ%%ﬁ%%ﬂ%
— — o= P = o = = o K
- mwcﬂwu_xﬁw,m44qﬂoa@ PTG
Oﬁ UA' N /r.lll\A N Ot n..M_l X X0 T ~ ,m ‘_Ir.” Z MJ HA_.ﬁ JIL ‘.Lﬁ PL ﬂm_l ‘_Ir.” v ﬂArO ,m O#E ,uAl.._
Ju.A ,mo — LL. o ﬁ:._ll_lll ,mﬂ OH o
B 3 oF X8 B EN W I C X OX o XKW =" o ~o o il S
ik e uu_ﬁ%a1JO§P?%CH%7ﬂ%ﬁuo T Rm
% 7o = A, ST I R %Rovmﬂoh
- » L Wmﬂmiﬂ7ﬂaurﬂoo%w1~oue@ WHHCJ@HWQ%
= TN Emﬂ&o%%ﬂﬁ.@wrdmmcm_.ﬁo moonnoﬂ_,oplﬂﬂr
T W mﬂﬂsﬂﬁ%ﬂwﬂﬁaﬁc%z?, z Yo 7 A N
T ~ mL ~ leﬂ = N wwm oo Nd Mo w OB B’ %o o _M_.ma m e o o Wo & o
- O l
+ V& DI R B NG - N TR
o B ~ [ o, T W e Mo U iy 0t< = & ) CTH %0
[9) B oy 00 X o o ) g < O N
T ) o & MW <° 5o T O ow M 2 w %o R
L E Kio@qao%zp%.ﬂm@ﬂm%@gﬁ@%vw
w o F W TR SR RNy I TP R © o T ¥
] S X = of ﬂﬁ%nKvmrnRﬂomM%.KmnCﬂurmko 7 oo
=) fr%ﬂgzﬁ moﬂ%ﬂﬂﬁqc%ﬁﬂo%o%ﬂa@@
x - oz ~ — %0
o O %Q.Laﬁdqv%a),%mommm%ﬂ%wru:%zﬂfr
O L O R Sk B om g PG GG
= W o>@%?i S ™ Sy ook o oy
v o T PEEEE T S oo BET Y O & N o
~ — J|,|1j| .
¢ my YmxT 2R ﬂ%%@oq%awwﬁ%ku%@}
o B —_— Q.v‘A o} OHE,IQ@M —_ ,LIOTQ.A;O OT]_/A
" IR o) e & o oz < 3 e N o ~ X o
Tor B = e B Ay ® X A 2 X T ) | . t X ™ —_ 0
W @Lprxﬂ\mfr@%%ﬂR;Mﬂ?ﬂﬁuoﬁdrﬁﬂmoﬂ%@
i o B %o HOR o = H mow Moz EL My X Ie © o~ Ry /T 2 Mo’ g
noﬂr.ﬂﬂ%frwdn .m%ﬂ,mWﬂurmEmm%wr% i%%@a%ﬁﬂ
— = Iny I~
m%ﬁmow%m@mu_mmg4ﬂwﬁﬂo>oéaﬁ%%é%ﬂﬂﬂ%%%
TG b PR G X E 2 Zo B oop § W Mo ow s M % PR OT oM
X ﬂat R WX dﬂdﬂlu 7 S touw = H o gr N H@Mmmﬂoi Mo el LlﬂAlm
“n 7o LW O %o Mo 5o T SC) o % T 9 o WU — oF mu 7 o & RO
7,A B %O Lo\qﬂ;lmnmomﬂly‘_o TS0 m° = o ;
Mo R %0 B B | % S B E ook 53 o w M B =0
R R R R ©or o OO ®
ST TS T W)
% Mr odo 9

- 12 -



o A
A9

YA
s Y

FA 2 I A

= &eA 9lth* HBMEL

A

HBME1< ¢}

2

X

d

i

KR
T

o

27|

ay
o

bpas

S

A% %

27|

BH

Tor

)
Nd
Br
n
I

0%

A
s
it

el

]

EEEL

&3t

o]

[e)

=

o] HBMEIL
FoTh Choi 597 7}

°©

b

°©

o &

A
X

3} o]

HBMEI1 ]

23,
96.7%°ll 5 HBME1 Z&do] ¥

i

k)
“

3

[

-

T

Al

=

=

g FH4FA

Dematos %
stet HA)

g

oH

12}ol] 5 HBME1

a4 ol

ECE

o] 1 HBME1¢2]

(0D Hep =kA Rt

=

[¢

oF
=

A ol A

SEEE

a

=

[¢

=

FAda(1238) ol A

(o3 =
TI‘T?:]I—

A
LS

_]

ng
=] O
W o)

4

o

R

o

o7 of#

1

=

o

R

[e)
3

7
A3 HBME19

1ol 4| HBMEL
3

HBME1

o) 2o o] el 4
o]

/\_Hl

O
o

)

Tor

o
<0
oR

el

ol Wang %

3T
A Z

(A

o

<7k, <7Fd NDRG1]

o

R

Eil

=13
=

1 Z27]%el A NDRGI1 2]

ol¢} #d ¥ en, NDRGI

o

o

R

KR
T

3

X

gl
H)
™

ol
B

=

g7 F ool Al =2 NDRGI1]

ATt B aEdth Shins®

e

O
Bl
=

A, F%olM e NDRG1Y €3 Wy

Maruyama %*°¢]

jze]
o
=W
il

M
oF

=0

o

B
)

4

N

Aol A NDRG19] 7+

&t

A

=41
[e)

Aol A

o ZHAE ¢ ¢

¥ NDRGI

t}. Chenge

EECE

el
el

3
=

T
)

a3tk NDRGI

S

22} ol A

¢

—

X
2e
o

E
N
e
¢

B
el

J

=

DA

A F T ¥7I(T2~4)

3 ¥ el Al NDRGI]

YA
s Y

B

H

fold Aom YEThp <005). 1 9 9

CE DD

YA
s Y

KR
T

1] 22 Al
&3

o

R

T

d 3t

=13
=

3t} Chuifeng Fan %2

S

472 794 NDRGI
o A9 ol

SATFaL

—~
fie)

I

BK

fie)
!
o

ol

v

7 NDRGI ¢}

=
=

917}

_13_



=13
=

tol, #7

=
=

12}

o
pis

al

S
S

[e13
S}

2]

-
i

]

A (66 @), FA (99 @l)ellA

o

=

o

Aol A1 NDRG19

2ad o] NDRGI19

Ag-elA4 NDRG1¥# ¢

[e]

H} o}
A3 NDRG1

9/]

A

=

[e] [e)
+4
T

=]
i
Aqk o

o

70/958 (73.7% ) 1l A
=)

1=

T

i

k)
pul

ol A
<0.01)
o] NDRG1¢] <4

2 (14.3%) ¢k ]
Al

At Mao 54¢

o}
=1
o}
=1
=

[¢

XNRBT T TRy TD R GF
T OB %o % oMo HooT T g B flx ®
oF R OoP o oF g W o G 2 W o% <
n T ook U T OB _ 2
amurﬂrh%au%Mo%wM%&%Wﬂwm
e ol
M.Mﬂﬁﬂﬂw_ﬂm@ﬁﬂpwﬁmﬂﬂ%
T Y B R o T K % e X o o
e Now N D" N T
0 l o ~ O#E o o Ot ‘_Ir.”
e L s e P TE T oo
X iy ~ <o pb o oR - & ~
Njo o o— L N =
S TR SR S
F g o o oy T b T
T o o P L %o
Z ) CINS xa I Y
Oﬁ =) PL " N R MVL.O ,MH Q%u B N ‘_Ir.” _r
Rogm A d o T F T g
PR w® T W g P M %o
T T LT ool g om e
o ~o T Gl 5 o ,_._.E M B NI# B Uk X
< <0 o ook &
P m TN o wow GGy
- o_ymw < o OF | T O =
OﬂE ~ X N 256) vA‘._ A, ,m.} X Z_l 17M 5 )
Jo B A Wb o W oo o R ®
~ N ol o T oF R MR
S N A A
" _ JJo % Ty _ym R TN Mo N % lo ok
N ° ~ Sl M ~ TEW T o L
w0 o MO B W S o= X
P ® oz o o I R
00 or mwe ;dﬂ Eo o_u o ©° oF L ‘NW ) o
T o O£ N o NE T g
N - e WL, W RO B 50 £3
Yo &) = SR of o o o
W 9 X = 7 Mo 2
—_ o | T e o B 70
o o = Iz F oy oy W R P
wl ay Mo X 2r 5. o — o K ) = T
G Moﬂondrmﬁu_ii%mﬂplzﬂr
Mo 3 W oa sy X m T e X
T TP xgg _ T B3 T
- oF = ol s w.o © 00
% W oF W M N o e B £ T W T N

_14_



Ve &

7k FA0 Qe WHH FEAFAAY AF AF A5 AAE Fotns] )
s RKIP, CK19, HBME1, NDRG1 ¥ p53¢] %
Aseeh Welda An RKIP wule Jgwelstd R 3 T Wolel %

=4 o
HdE AT S RKIPEW - F4o] 7] dAZ =25 2dee S7hsidlen

- ’
W7 Saate Aude Fdo QY po] Aok ps3 UL Foko] ThEgL
QA5 wdgo] Fstel T thigs Hede wad

3
ael 2R RKIPSF p53 @S FF 1189 oF o= :
7 ¢ CK19, HBME-1, NDRG1 @4 2&d v 3w eha 1xete] AJadS &
Aoz ofurzt ¢k 72t @ s re] ARAdS A¥rRW RKIPS
HBME-1°], RKIP$} p53°], NDRG1Z CK197} Z&del o] M=z AaAdS B
RKIP¢} HBME-1, RKIP¢} p53 2] NDRG1¥} CKI19 wuie] whd e Mz Ay
AT AR5 ov = AWRE YERA

O:

_15_



Za B

1. Ministry for Health, Welfare and Family Affairs. Annual report of cancer
incidence (2009), cancer prevalence (2009) and survival (1999-2009) in Korea.

2011, http:// www.cancer.go.kr.

2. Kim BS, Kang KH, Lim YA, Kim LS. Clinical significance of pb3, Ki-67,
galectin-3 expressions in papillary thyroid carcinoma. J Korean Surg Soc
2009;77:29-36.

3. Ain KB. Papillary thyroid carcinoma. Etiology, assessment and therapy.

Endocrinol Metab Clin North Am 1995;24:711-60.
4. Mazzaferri EL, Jhiang SM. Long-term impact of initial surgical and

medical therapy on papillary and follicular thyroid cancer. Am J Med
1994,97:418-28.

5. Kim HS, Kim GY, Lim SJ, Kim YW. Raf-1 kinase inhibitory protein
expression in thyroid carcinomas. Endocrine Pathol 2010;21:253-7.

6. Eun YG. Loss of Raf-1 kinase inhibitor protein expression is associated
with lymph node metastasis in papillary thyroid cancer. Department of
medicine, graduate school, Kyung Hee University, Seoul. 2010; Februry.

7. Sridhar SS, Hedley D, Siu LL. Raf kinase and target for anticancer
therapeutics. Mol Cancer Ther 2005;4:677-85.

8. Moll R, Frank WW, Schiller DL, Geiger B, Krepler R. The catalog of
human cytokeratins: Patterns of expression in normal epithelia, tumors and
cultured cells. Cell 1982;31:11-24.

9. Cho HC, Lee JH, Cho HD, Oh MH, Jung EA, Kim EH. Usefulness of
galectin—3, cytokeratin 19, P-cadherin and BAX immunohistochemistry in
differential diagnosis of papillary thyroid carcinoma. J of Soonchunhyang
Medical Science. 2009;14:217-28.

10. El Demellawy D, Nasr A, Alowami S. Application of CD536, p63 and
CK19 immunohistochemistry in the diagnosis of papillary carcinoma of the
thyroid. Diagn Pathol 2008;6:3-5.

11. Sun TT, Shih CH, Green H. Keratin cytoskeletons in epithelial cells of
internal organs. Proc Natl Acad Sci USA 1979;76:2813-7.

_16_



12. Mataraci EA, Ozguven BY, Kabukcuoglu F. Expression of cytokeratin 19,
HBME-1 and galectin—-3 in neoplastic and nonneoplastic thyroid lesions. Pol ]

Pathol 2012;63:58-64
13. de Matos PS, Ferreia AP, de Oliveira Facuri F, Assumpcao LV, Metze

K, Ward LS. Usefulness of HBME-1, cytokeratin 19, and galectin-3
immunostaining in the diagnosis of thyroid malignancy. Histopathol

2005;47:391-401.
14. Gerhard R, Nonogaki S, Fregnani JH, Soares FA, Nagai MA. NDRGI

protein overexpression in malignant thyroid neoplasm. Clinical Science

2010;65:757-62
15. Jung TS, Kim KS, Oh YL, Jung JH, Lee EY, Jung HS, Min YK, Lee

MS, Lee MK, Kim KW, Chung JH. p53, p21 and bcl-2 protein expressions and
the clinical significance in papillary thyroid carcinoma. Kor Endocrine Soc
2007;22:98-104.

16. Kim BS, Kang KH, Lim YA, Kim LS. Clinical significance of pb53, Ki-67,
galectin-3 expressions in papillary thyroid carcinoma. J Korean Surg Soc
2009;77:29-36.

17. Morita N, Ikeda Y, Takami H. Clinical significance of pb3 protein
expression in papillary thyroid carcinoma. World Surg 2008;32:2617-22.

18. Kim JS, Na BJ, Lee MS, Kim CW, Jeong GR. Relationship between the
expression of VEGF, HIF-1la, E-cadherin, pb3 and stage in papillary thyroid

carcinoma. ] Korean Academia industrial cooperation society 2010;11:1133-8.
19. Kim HY. Comparative analysis of gene expression profiles of papillary

thyroid microcarcinoma and papillary thyroid carcinoma. Department of internal
medicine, Graduate School, Seoul National University. 2010, February.

20. Nakamura N, Erickson LA, Jin L, Kajita S, Zhang H, Qian X, Rumilla K,
Lloyd RV. Immunohistochemical separation of follicular variant of papillary
thyroid carcinoma from follicular adenoma. Endocr Pathol 2006;17:213-23

21. Chatterjee D, Bai Y, Wang Z, Beach S, Mott S, Roy R, Braastad C, Sun
Y, Mukhopadhyay A, Aggarwal BB, Darnowski J, Pantazis P, Wyche ], Fu Z,
Kitagwa Y, Keller ET, Sedivy JM, Yeung KC. RKIP sensitizes prostate and
breast cancer cells to drug-induced apoptosis. J Biol Chem 2004;279:17515-23.

22. Hagan S, Al-Mulla F, Mallon E, Oien K, Ferrier R, Gusterson B, Gaecia
JJ, Kolch W. Reduction of Raf-1 kinase inhibitor protein expression correlates
with brest cancer metastasis. Clin Cancer Res 2005;11:7392-7.

_17_



23. Keller ET, Fu Z, Brennan M. The biology of a prostate cencer
metastasis suppressor protein: Raf kinase inhibitor protein. J Cell Biochem
2005;94:273-8.

24. Schuierer MM, Bataille F, Weiss TS, Hellerbrand C, Bosserhoff AK.

Raf kinase inhibitor protein is down-regulated in hepatocellular carcinoma.

Oncol Rep 2006;16:451-6.
25. Eisenmann KM, VanBrocklin MW, Staffend NA, Kitchen SM, Koo HM.

Mitogen—activated protein kinase pathway-dependent tumor-specific survival

signaling in melanoma cells through in activation of the proapoptotic protein

bad. Cancer Res 2003;63:8330-7.
26. Chang YS, Lee KY, Lee SH, Koh SH, Hong SW, Chi SG. Expression

and mutation analysis of RKIP (Raf-1 kinase inhibitor protein) in human
gastric cancer. J Korean Surg Soc 2007;73:121-9..
27. Kim HS, Kim GY, Lim SJ, Kim YW. Raf-1 Kinase inhibitory protein

expression in thyroid carcinomas. Endocrine Pathol 2010;21:253-7
28. Fuchs E, Green H. Regulation of terminal differentiation of cultured

human keratinocyte by vitamin A. Cell 1981;25:617-25.

29. Casey MB, Lohse CM, Lloyd RV. Distinction between papillary thyroid
hyperplasia and papillary thyroid carcinoma by immunohichmical staining for
cytokeratin 19, galectin-3, and HBME-1. Endocr Pathol 2003;14:55-60.

30. Beesley MF, McLaren KM. Cytokeratin 19 and galectin—3
immunohistochemistry in the differential diagnosis of solitary thyroid nodules.
Histopathol 2002;41:236-43.

3. Kim JH, Lee SS. Immunohistochemical expression of galectin—3,
cytokeratln 19 and HBME-1 in papillary microcarcinoma of the thyroid gland.
J Korean of Head & Neck Oncol 2007;23:133-7.

32. Sahoo S, Hoda SA, Rosai J, DeLellis RA. Cytokeratin 19 and galectin—3
immunohistochemistry in the diagnosis of papillary thyroid carcinoma: a note
of caution. Am J Clin Pathol 2001;116:696-702.

33. Kang HJ, Hong SH, Yoon HS, Ahn SH. Detection of micrometastasis in
peripheral blood of breast cancer patients using RT-PCR assay: comparison of
MUCI1, CK19 and hMMg. J Korean Breast Cancer Soc 2002;5:298-304.

34. Kim SY. High expression of Claudin-1, HBME-1, pl6 and CKI19 in
papillary thyroid carcinoma. Departemnt of internal medicine, Graduate school,

Keimyung university, 2012.

_18_



35. Sheibani K, Esteban JM, Bailey A, Battifora H, Weiss LM.
Immunopathologic and molecular studies as an aid to the diagnosis of
malignant mesothelioma. Hum Pathol 1992;23:107-16.

36. Prasad ML, Pellegata NS, Huang Y, Nagaraja HN, de la Chapelle A,
Kloos RT. Galectin—-3, fibronectin-1, CITED-1, HBME-1, and cytokeratin—19
immunohistochemistry is for the differential diagnosis of thyroid tumors. Mod
Pathol 2005;18:48-77.

37. Choi JW, Kim BG, Cha S]J, Lee T]J, Park SJ, Park SI. Expression of
galectin-3 and HBME-1 in nodular lesions of the thyroid. J Korean Surg Soc
2006;71:183-8.

38. Wang Z, Wang F, Wang WQ, Gao Q, Wei WL, Wang GY. Correlation
of N-myc downstream-related gene 1 overexpression with progressive growth
of colorectal neoplasm. world J Gastroenterol 2004;10:550-4.

39. Nishino S, Ushijima K, Tsuda N Takemoto S Kawano K, Yamaquchi T,
Nishida N, Kakuma T, Tsuda H, Kasamatsu T, Sasajima Y, Kage M, Kuwano
M, Kamura T. Cap43/ NDRG1/Drg-1 is a molecular target of angiogenesis and
a prognostic indicator in cervical adenocarcinoma. Cancer letters 2008;264:36-43.

40. Maruyama Y, Ono M, Kawahara A, Yokoma T, Basaki Y, Kage M,
Aoyagi S, Kinoshita H, Kuwano M. Tumor growth suppression in pancreatic
cancer by a putative metastasis suppressor gene Cap43/NDRGI1/Drg-1 through
modulation of angiogenesis. Cancer Res 2006;66:6233-42.

41. Cheng J, Xie HY, Xu X, Wu J, Wei X, Su R, Zhang W, Lv Z, Zheng S,
Zhou L. NDRGI as a biomarker for metastasis, recurrence and of poor
prognosis in hepatocellular carcinoma. Cancer letters 2011;310:35-43.

42. Fan C, Yu J, Liu Y, Xu H, Wang E. Increased NDRG1 expression is
associated with advanced T stages and poor vascularization in non-small cell
lung cancer. Pathol Oncol Res 2012;18:549-56.

43. Mao XY, Fan CF, Wei J, Liu C, Zheng HC, Yao F, Jin F. Increased
N-myc downstream-regulated gene 1 expression is associated with breast
atypia-to—carcinoma progression. Tumour bBol 2011;32:1271-6.

44. Levine A]J, Momand J, Finlay CA. The pb3 tumor suppressor gene.
Nature 1991;351:453-6.

45. Dobose T, Lukienczuk T, Sasiadek M, Kuczynska A, Jankowska E, Blin

N. Microsatellite instabillity in thyroid papillary carcinoma and multinodular

_19_



hyperplasia. Oncology 2000;58:305-10.

46. Goto A, Sakamoto A, Machinami R. An immunohistochemical analysis of
cyclin D1, pb3 and p2lwafl/eipl protein in tumors originating from the
follicular epithelium of the thyroid gland. Pathol Res Pract 2001,197:217-22.

47. Pilotti S, Collini P, Del Bo R, Cattoretti G, Piertti MA, Rillke F. A novel
panel of antibodies that segregates immunocytochemically poorly differentiated
carcinoma from undifferentiated carcinoma of the thyroid gland. Am J Surg
Pathol 1994;18:1054-64.

_20_



Table 1. Correlation between RKIP expression and clinicopathologic factors

in thyroid papillary carcinomas

RKIP (%)
Total negative 1+ 2+ p-value
(n=164)  (n=2) (n=15)  (n=147)
Sex female 135 2(100) 12(80)  121(82.3)  0.785
male 29 0 3(20) 26(17.7)
Age <45 72 0 5(33.3)  67(45.6) 0.299
>45 92 2(100)  10(66.7)  80(54.4)
Extrathyroid absent 124 1(50)  10(66.7) 113(76.9) 0475
extention present 40 1(50)  5(333)  34(23.10
Multicentricity —absent 105 0 9(60) 96(65.3) 0.152
present 59 2(100) 6(40) 51(34.7)
Tumor size I 104 2(100)  10(66.7)  92(62.6) 0.804
o o6 0 5(33.3)  51(34.7)
m 4 0 0 4(2.7)

Lymph node absent 85 2(100)  6(40.0)  77(53.1) 0.250

metastasis present 77 0 9(60.0)  68(46.9)
T staging I 128 1(50.0)  14(93.3) 113(76.9)  0.001
i 2 0 1(6.7) 1(0.7)
Im 32 0 0 32(21.8)
v 2 1(50.0) 0 1(0.7)

n : number of case
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Table 2. Correlation between CK19 expression and clinicopathologic factors

in thyroid papillary carcinomas

CK19 (%)
e
Sex female 136 4(100) 132(80.0) 0.365
male 29 0 29(17.6)
Age <45 50 3(75) 65(40.3) 0.164
>45 115 1(25) 96(59.6)
Extrathyroid absent 131 3(75) 128(79.5) 0.827
extention present 34 1(25) 33(20.4)
Multicentricity absent 116 3(75) 113(70.1) 0.833
present 49 1(25) 48(29.8)
Tumor size I 112 2(50) 110(68.3) 0.711
o 51 2(50) 49(30.4)
I 2 0 2(1.2)
Lymph node absent 85 2(50.0) 83(51.6) 0.960
metastasis present 80 2(50.0) 78(48.4)
T staging I 132 4(100) 128(79.5) 0.796
il 1 0 1(0.6)
I 30 0 30(18.2)
v 2 0 2(1.2)

n : number of case
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Table 3. Correlation between HBME]1 expression and clinicopathologic factors

in thyroid papillary carcinomas

HBME1 (%)

Total negative positive
(n=163) (n=40) (n=123) pvalue
Sex female 134 3U(77.5) 103(83.7) 0.370
male 29 9(22.5) 20(16.3)
Age <45 71 13(32.5) 58(47.2) 0.014
>45 92 27(67.5) 65(52.8)
Extrathyroid  absent 123 29(72.5) 94(76.4) 0.616
extention present 40 11(27.5) 29(23.6)
Multicentricity — absent 104 25(62.5) 79(64.2) 0.843
present 59 15(37.5) 44(35.8))
Tumor size I 104 26(65) 78(63.4) 0.512
o 55 14(35) 41(33.3)
m 4 0 4(3.3)
Lymph node  absent 85 19(47.5) 66(54.1) 0.468
metastasis present 77 21(52.5) 56(45.9)
T staging I 127 32(80.0) 95(77.2) 0.682
I 2 0 2(1.6)
I 32 7(17.5) 25(20.3)
v 2 1(2.5) 10.8)

n : number of case
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Table 4. Correlation between NDRG1 expression and clinicopathologic factors

in thyroid papillary carcinomas

NDRG1 (%)

Total ) —
(n=165) negative positive b-value
(n=66) (n=99)
Sex female 136 54(81.8) 82(82.8) 0.867
male 29 12(18.2) 17(17.2)
Age <45 73 28(42.4) 45(45.5) 0.701
>45 92 38(57.6) 54(54.5)
Extrathyroid absent 125 48(72.7) 77(77.8) 0.458
extention present 40 18(27.3) 22(22.2)
Multicentricity —absent 106 42(63.6) 64(64.6) 0.894
present 59 24(36.4) 35(35.4)
Tumor size I 105 43(65.2) 62(62.6) 0.285
o 56 20(30.3) 36(36.4)
il 4 3(4.5) 1(1)
Lymph node absent 85 38(58,5) 47(48.5) 0.211
metastasis present 77 27(41.5) 50(51.5)
T staging I 129 55(83.3) 74(74.7) 0.422
o 2 1(1.5) 1(1.0)
I 32 10(15.2) 22(22.2)
v 2 0 2(2.0)

n : number of case
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Table 5. Correlation between pd3 expression and clinicopathologic factors

in thyroid papillary carcinomas

P53 (%)
Total negative positive p-value

=162)  (n=47)  (n=115)

Sex female 133 34(72.3) 99(86.1) 0.038
male 29 13(27.7) 16(13.9)

Age <45 70 20(42.6) 50(43.5) 0.914
>45 92 27(57.4) 65(56.5)

Extrathyroid absent 122 34(72.3) 88(76.5) 0.575
extention present 40 13(27.7) 27(23.5)

Multicentricity absent 104 24(51.1) 80(69.6) 0.026
present 58 23(48.9) 35(30.4)

Tumor size I 103 30(63.8) 73(63.5) 0.421
o o5 17(36.2) 38(33)
I 4 0 4(3.5)

Lymph node absent 85 28(59.6) 57(49.6) 0.247
metastasis present 77 19(40.4) 58(50.4)

T staging I 126 34(72.3) 92(80.0) 0.130
I 2 12.1) 1(0.9)
I 32 10(21.3) 22(19.1)

v 2 2(4.3) 0

n -

number of case
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Table 6. Correlation between RKIP and HBME1 expression in thyroid papillary

carcinomas
RKIP (%)
Total negative 1+ 2+ p value
(n=2) (n=15) (n=146)
HBMEl negative 40 2(5.0) 4(10.0) 34(85.0) 0.043
positive 123 0 11(8.9) 112(91.1)

n : number of case

Table 7. Correlation between RKIP and pb3 expression in thyroid papillary

carcinomas
O,
Total t.RKIP (%) — 1
(n=162) negative positive p value
(n=16) (n=146)
P53 negative 47 10(21.3) 37(78.7) 0.002
positive 115 6(5.2) 109(94.8)

n : number of case
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Table 8. Correlation between NDRG1 and CK19 expression in thyroid papillary

carcinomas
CK19 (%)
Total negative positive p value
(n=165) (n=4) (n=161)
NDRG1 negative 69 4(5.8) 65(94.2) 0.017
positive 9% 0 96(100)

n : number of case

Table 9. Correlation between CK19 and HBMEI1 expression in thyroid papillary

carcinomas
HBME!1 (%)
Total negative positive p-value
(n=165) (n=49) (n=116)
CK19 negative 4 1(25.0) 3(75.0) 0.805
positive 161 48(29.8) 113(70.2)

n : number of case
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Table 10. Correlation between NDRG1 and HBMEI1 expression in thyroid

papillary carcinomas

HBME1 (%)

Total
(n=163) negative positive p value
(n=40) (n=123)
NDRG1 negative 65 17(26.2) 48(73.8) 0.697
positive 98 23(23.5) 75(76.5)

n : number of case

Table 11. Correlation between pb3 and HBMEIL expression in thyroid papillary

carcinomas
HBME!1 (%)
Total negative positive p value
(n=162) (n=40) (n=122)
P53 negative 154 40(26.0) 114(74.0) 0.097
positive 8 0 8(100)

n : number of case
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Fig. 1. Immunohistochemical result for RKIP shows strong cytoplasmic

expression in thyroid papillary carcinoma.
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Fig. 2. Immunohistochemical result for CK19 shows strong cytoplasmic

expression in thyroid papillary carcinoma.
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Fig. 3. Immunohistochemical result for HBME-1 shows strong

membranous expression in thyroid papillary carcinoma.
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Fig. 4. Immunohistochemical result for NDRG1 shows strong membranous

expression in thyroid papillary carcinoma.
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Fig. 5. Immunohistochemical result for p53 shows nuclear expression in

thyroid papillary carcinoma.
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