Q43 QMM LKBI Tl 93 )

4

Agehetn elhfs WS, s, A, ‘opgelsta, "ERE
= 1 =| 2 3 =1 1

e, z3, oz, A o a3y, A *

=1 1
UM, Yoo

B

Aol v W B

BN

gl

r
s

The Clinical and Histopathologic Features according to Loss of LKB1
Protein Expression on Primary Lung Cancer

Ki Eun Hwang, M.D.", Hyang-Jeong Jo, M.D? Kang Kyoo Lee, M.D,, Ph.D® Hyeok Shim, MD.', Jung Sub
Song, M.D.', Jeong Hyun Shin, MD.", Seong Nam Shin, M.D.!, Seong-Hoon Park, M.D.*, Kyeong-Man Hong,
M.D, PhD.°, Jung-Hyun Park, M.D.', Jong-Hoon Jeong, M.D.", Hui Jung Kim, M.D.", Hak-Ryul Kim, MD,,
Ph.D.!, Sei-Hoon Yang, MD,, PhD.', Eun-Taik Jeong, M.D,, PhD.

Departments of Internal Mediicine, 2Pzzt/7(>]0(gg/, jﬂ]ezzzpeutic Radiology and Oncology, “Rzzdio]oe, ., College of Medicine,

Wonkwang University, Iksan, "Research Institute, National Cancer Center, Goyang, Korea

Background: LKB1(STK11) is a serine/threonine kinase that functions as a tumor growth suppressor. The functions
of IKB1 in lung cancer are not completely understood. This study evaluated the relationship between LKB1 protein
expression and the clinicopathological features in lung cancer tissues.

Methods: The expression of LKB1 was studied in paraffin-embedded tumor blocks, which were obtained from 77
patients who had undergone surgery at Wonkwang University Hospital, The expression of the LKB1 protein was
considered positive if the staining intensity in the tumor tissue adjacent to the normal airway epithelium was >30%,
Results: The LKB1 expression was positive in 31 (40%) of samples, Loss of LKB1 expression was significantly
associated with being male, smoking history, and squamous cell carcinoma, In the peripheral sites, the loss of
LKB1 expression was strongly associated with a smoking history. A loss of LKB1 expression was more frequently
associated with progression according to TNM staging, particularly more than T2, N progression,

Conclusion: There was a significant relationship between the loss of the LKB1 protein and gender, smoking history,
and histological type in primary lung cancer. Although LKB1 expression was not found to be a significant prognostic
factor, further studies with a larger cohort of patient's lung cancer tissue samples will be needed to confirm
this, (Tuberc Respir Dis 2008,64.362-368)

Key Words: LKB1, Gender, Smoking, Lung cancer
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2 LIKB1O] 4 FYelA otz A S,
LKB1 4= FEES AR 715S 2+ ser-
ine/threonine kinase® Peutz-Jeghers syndrome (PJS)]|
A A 7eE s g 4 e 24,
et A AxAS Holr| IKB1 Ak AAME 4
Hol7} whgshel 25719 W Shef =Rl o, &
W, AFg A, B, A T HAs | Y s
Z7RIT},

A Harolx= IKB1 vl welo] 2= ek
Wi obdos dgvtia nmdo, W
LKB1 $74¢] A28k 750 slgkol] Baa) o
A7) 8o, B ot ey seko e ek 24
) BAeS A v Sz 0 1KBL B B
209} st 7he) ARV SlE)a 1KBI bl
A9 0] alFIARe) oo} QA Poluan
s

rx2

rl

9_

1. Y

1998\ 39HE 20061 3971A] E o] Udste] 24
6_}75]_93 kA Foto 2 Zeke Hke B AzjEAHo g
AAEE Al Sixle] 2oz 17é IR Ao

sk 779 RS g o® PSS AES e, o
dokd w7 2 AEVE 58 AR e A et

sheta S W A9 tdelr Aelsilal, A7E 4

3l gxte] Ak Fo] A5 2 st PR
AB|o] & Wt} Fet A8 634, A HI= 63 ¢
14931, 22 2|sha] EF(WHO classification, 1999)=
AP Fot 494, 2% 194, M7 HAMZESE 34|, A
oF 30, AAES 34t AAERS AEA NEES
3l 2oz SE Stk TN B71= 1 %)
404, 1 ¥7] 21¢|, A 7] 104, B 7] 44, IV ¥7]
2¢]EH(Table 1).

23 24 fol= Hslel Bl 71 240l 4
Gste] 4 umz. AHstol

Table 1, Clinical characteristics of patients

Age (mean, range) 63 (35~79)
Sex (male : female) 63 : 14
Histology
Sguamous cell carcinoma 49 (63.6%)
Adenocarcinoma 19 (24.7%)
Large cell carcinoma 3 (3.9%)
Bronchioloalveolar carcinoma 3 (3.9%)
Small cell carcinoma 3 (3.9%)
TNM stage
| 40 (51.9%)
[ 21 (27.3%)
A 10 (13.0%)
ns 4 (56.2%)
Y 2 (2.6%)

Figure 1, LKB1 protein expression, Positive reaction (arrow head) to LKB1 antigen stain in normal epithelium (A,
Hematoxylin counterstain, x400). Strong positivity (arrow head) to LKB1 antigen in bronchioloalveolar cell carcinoma
(BAC) (B, Hematoxylin counterstain, x400), NE: normal epithelium,
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571¢] &gfo]=E Y=L histoclear £ 0 2 HElH-g
A7 T, 100%, 95%, 75%, 50% offehgol A&How
ArstAl71aL, HSol Al Hilsta s 2g-5 Abdsl]
93t 3% HO,E Aedt & Sl § tha PBS
(phosphate buffer saline) © 2 M5}l H|Eo0]4 A
Asrs 9] 9J3}e] non-immune goat serum (5%, pH
7.6 2% 2023t A 23t vh, GAFAIQ] LKBL (1 : 50,
Santa Cruz Biotechnology, Inc, USA)-S ©]-&-3}<] 0&&‘6‘}
At

HAzZssr AR 2 21 o] SHd W APt
o] W7 (double blind method) 22 57]¢] JAE <
Shol=g B 2000 Shola] ofe] Beg Aol
P93H0E). LKBI Bl o) o S 71 4]
/H]E ,q]r;:;doﬂ x471-/\ﬂ2§ oﬂmg 1-?_,.,]% o}\oEHZ:‘TLL.(l
2 ekalel, FxAdE 1 P B o)
A F91S 301 94 AL 3 AL Sgos
SRRIE QAL Blgo] 30% W] A9+ 24
30% ool A9 FHow FESAKFigure 1).

3 Ejﬂ =]3=C]

Sl o)z} EH?ﬂ- LKB1 ¥&§ H|ale Chi-Square
test2 3FoH, x5 A&7 Kaplan-MeierZ,
7k i ZFe] MIIE Log Rank® 3FSIT).

Table 2, Expression of LKB1 on primary lung cancer

Postive (>30%)
Negative (<30%)

40% (31/77)
60% (46/77)

() No. of cases.

Table 3, Expression of LKB1 according to histological cell
types

2 7

S|
S|

1, HAETOA LKB1 Bt
2Ro| mE W HE

win z%) el

Il

% 774 = 1KB19] W8 SAEL 60% (46/77)9L,
AAE-L 40% (31/77)THTable 2), 2] He|gxdo g
e A5 AFATY 79.6% (39/49), A 26.3%
(5/19), AANBAAZES 0% (0/3), HAEYL, 2AFH Y
2 M7} 33.3% (1/3)2, H32d0] oA LKB1 w2
3 oA EAdoR $elabl EQHP<0.05)
(Table 3).
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2. Mo mE LKB1 LY T

Aol w2 KBl W3 S8 W
oA 28.6% (4/14)= G &
LKB1 ¥ SAE°] =3cHp<0

A3 66.7% (42/63),
AFoZ FosH
.01)(Table 4).
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of wh2 LKB1 e 4071 olstolld B 24
77.4% (24/31) 01, 40713 o) fellxl= 66.7% (14/ 2
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Table 4, Expression of LKB1 according to sex

Male Female
Negative 66.7%" (42/63) 28.6% (4/14)
Positive 33.3% (21/63) 71.4% (10/14)

*Significant the high rate of negative expression compared to
female (p<0.01).

Table 5, Expression of LKB1 according to smoking history

Squamous  Adeno BAC  Large cell Small Smoker  Non-smoker <40 PY >40 PY

Negative  796%* 263%  0.0% 333% 33.3% Negative 70.4%* 31.8% 774%"  66.7%
(39/49)  (5/19) 0/3) (1/3) (1/3) (38/54) (7/22) (24/31)  (14/21)

Positive 204%  737%  100% 66.7%  66.7% Positive 29.6% 68.2% 226%  33.3%
(10/49)  (14/19)  (3/3) 2/3) (2/3) (16/54) (15/22) (7/31) (7/21)

Adeno: adenocarcinoma; BAC: bronchioloalveolar carcinoma,
*Significant the high rate of negative expression compared to
other cell types (p<0.05),
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*Significant the high rate of negative expression compared to
Non-smoker (p <0.01). "Non significant the rate of negative ex-
pression compared to more than 40 PY (p=0.391).
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2] eFttH(Table 5).

I.tlolr
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AZS Hol
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4, ZUL{X|0l| w2 LKB1 U™ T

TEAA ol 2 KBl T 4452 TYT-9 71.4%
(20/28), WEH-9] 52.1% (25/48) 2 FU-$]oll $Ix35=
= LKB1 T S480] w3y, 314 Feldole =
G512 Z3lth(Table 6), TE25-9]olx] G Sl
H1gel w2 KBl T S4ES FA90] Sl=
A 64.5% (20/31), i TellA 35.5% (113D, BT
floll AAIRE FFM FHHol wel LKB1 T 2435
o] AHCR fFofsiAl EktH(p=0.02)(Table 7).

5. TNM 7|0l @2 LKB1 el HE

F4e] AP =E vkdst= Helghd TNV B o}
£ IKB1 W8 SAES 1 W] 52.5% (21/40), 11 H¥7)

Table 6, Expression of LKB1 according to tumor site

71.4% (15/21), IIA ¥7] 70.0% (7/10)2, W7|7} x1gsk
TE KB W SA4EC] T7kke A%l dded &
AR fo)de HolR| efrtKTable 8). T ¥W7]o] wWe
LKB1 ¥ S48 T1 38.5% (5/13), T2 66.7% (34/51),
T3 54.5% (6/11), T4 50% (1/2)Z T3, T4 W71= 325
7H Aol T W7t AR5 IKBL 2 2/d80] 71
A o2 B = fdleu T2 o] el LKBL
W SAEC] S ARl Table 9), Egk N H
7o) W2 LKB1 W& 54382 NO 53.1% (26/49), N1
63.2% (12/19), N2 87.5% (7/8), N3 100% (1/1)E H7]7}
PS5 KBl W /80| FokAle Aol AR
L BA1E freide Holz] kti(Table 10).

Table 9, Expression of LKB1 according to T stage

T1 >T2
Negative 38.5%" (5/13) 64.1% (41/64)
Positive 61.5% (8/13) 35.9% (23/64)

Central Peripheral
Negative 71.4%"* (20/28) 52 1% (25/48)
Positive 28.6% (8/28) 47 9% (23/48)

*Non significant the rate of negative expression compared to
more than T2 stage (p=0.086).

Table 10, Expression of LKB1 according to N stage

*Non significant the rate of negative expression compared to
peripheral site (p=0.098).

Table 7, Expression of LKB1 according to smoking history
in periphery

NO N1 N2 N3

Negatve ~ 531%°  632%°  875%°  100%"
(26/49) (12/19) (7/8) (1/1)

Positive 46.9% 36.8%  125% 0%
(23/49) (7/19) (1/8) (0/1)

Smoker Non-smoker
Negative 64.5%"* (20/31) 35.5% (11/31)
Positive 29.4% (5/17) 70.6% (12/17)

*Significant the rate of negative expression compared to
non-smoker in periphery (p=0.02).

Table 8, Expression of LKB1 according to TNM stage

| I A
Negative 52 5%* 714%  700%"
(21/40) (15/21) (7/10)
Positive 47 5% 28.6% 30.0%
(19/40) (6/21) (3/10)

*Non significant the rate of negative expression compared to
each other on three groups (p=0.602),

*Non significant the rate of negative expression compared to
each other on four groups (p=0.237).

100 ~

90 ] —+—LKB1 (-)
] - LKB1 (+)

80 - -

I
[ p—

3 704 '
@ 60-
= i
= 504 e
g -
S 40+
g i
n 30: Median survival time

20 LKB1 (-) 53.0+3.76

10: LKB1 (+) 48.0+17.8

0 - T T T T T T T T T 1
0 12 24 36 48 60
Month

Figure 2, Kaplan-Meier survival curves for overall survival,

365



KE Hwang et al: Loss of LKB1 expression in lung cancer

6. LKB1 2&0{F0i| WE MHEZ

LKB1 28 SATolA 2@ AES-LS 91.3%, 39 A&
&2 68.5%0| Wal AT 21 d AEES 91.7%,
3 AEEL 74.2%0]th. THF AE7 R LKB1 W
9ol 5370, LKB1 WE Tellx 48R
LKB1 /o] Aol vlsl S7HE717to] A3lont
frofgt atols= HolA] etrh(Figure 2),

B ool A WA} Be 404 s
ol Qlo] siAlE 4 gl 7140 Tl ¢ el Az
e ol 3l ol A7E Bl ofe 1A 1R
o Tzl et 54 Fohlla delMe
Aol gk wkg S A5 & 5 %
whlEs Fol ko Qlek ol2dt fFAARE ps3,
Kirsten rat sarcoma 2 viral oncogene homolog (K-ras),
C-myc, Nuclear factor-kappa B (NF-kB),
Growth Factor Receptor (EGFR), C-erbB-2, Vascular en-
dothelial growth factor (VEGF), Insulin-like growth fac-
tor (IGF), Platelet-derived growth factor (PDGF), Akt,
phosphatase and tensin homolog (PTEN),

Epidermal

Matrix
Metalloproteinase-9 (MMP-9), Hypoxia-inducible factor
(HIF) o] i) Sick, - Arstol efstl sioto]
A EGFRI} MMP-90] W7 A o] 97} EaFairal
HI3E}Q M_ﬂ CerbB-2= E3] Ao o537} Bafshs

nshedry, olsh 2o ok welrgel Belshs W
A QA o7} SheiA sk Aol e e
AA, oA A8 o] BEIAIA] o

of, lés7jel @77} Wagh ARolr). siete] Wty
of #efeh= o] F3) ol ol LKB1 {3147 &
Fogoll Bl Ao AT glout, o} Hlokar
o) ol AAEL I,

LKB1 -f-#A}5= serine/threonine kinaseE F-3.3}5l=
FFPE A FAAR pselM A5 eHen, 19
H QA Tgbol]l $1X|8H  sucrose non-fermenting
(SNF)/adenosine monophosphate (AMP) activated pro-
tein kinase family$} SARSIEY, LKB1 #chakdde G1 A
TF7) AAE oprjate] AE A4S oJAlE" Brahma
protein homolog 13} cellular tumor antigen, p533} #+H
o) SIEF, IKBI #74 ol o] A9kg A2l Tt
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Sanchez-Cespedes 52 <] ¥ A9} 1/394 LKB1 -f-
727 wigds) Hefglar, Tl o] oF =AY Eok
e o] 3P Eo] gro] A7IE FAAelS Bashal
T}, Hassan 5~ 35749] ubAd 219 94} 5 26% (9/
35), 96182] HIAE AF 45 A T 10% (10/96) 1A
IKB1 W&ol 5420 SHatlon, KBl 4482 A
S U A AT 15, AR T
= TAHCE frofsl S71ste] LKBL Wl 54d0] &
defellM edog skt Fagk J3s sk 3
o2 B, A £ AT AstelM %= TNM 717}
ZPrE IKB1 Ba5 38| F71Ee ATl slas
& Sl

Agte] 223 Rl wet AuEd weldxs
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FE O W e gdo R vt ojFolxel & Ao

AR E
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160088 Hashelr”, B Auporx Fdzo
78 1IKB1 T S4dE0] B2 .
407Pde NFoR T Aol LKBL WES FAZ
W= Folst FAAAE HolA| sttt
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