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The Expression of MUC1 and CD44s in Non-small Cell Lung Cancer
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Backgroud : MUC1 mucin is a heavily glycosylated large glycoprotein and is expressed aberrantly in carcino-
ma. CD44 is polymorphic family of cell surface glycoproteins participating in cell-cell adhesion and modulation
of the cell-matrix interaction. MUC1 mucin and CD44 expression have been implicated in a tumor invasion and
metastasis in certain malignancies. In this study, the expression of MUC1 and the standard form of CD44
(CD44s) was examined in non-small cell lung cancer (N SCLC).

Methods : Immunohistochemical staining using monoclonal antibodies including MUC1 glycoprotein and
CD44s was performed on 80 NSCLC surgical specimens. The association between MUCI and CD44s expres-
sion and the histological type and tumor stage was investigated.

Results : Depolarized MUC1 expression in more than 109% of cancer cells was found in 12 (27.9%) out of 43
squamous cell carcinomas (SCCs) and 12 (32.4%) out of 37 adenocarcinomas (ACs). It was not associated
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with the tumor histological type and the TNM -stage in SCCs. Depolarized MUCY expression correlated with the
N-stage in ACs (p=0.036). CD44s was expressed in 36 (83.7%) out of 43 SCCs and 14 (37.8%) out of 37
ACs. Reduced CD44s expression correlated with the N-stage (p=0.031) and the TNM-stage (p=0.006) in

SCCs.

Conclusions : Depolarized MUC1 expression was related to the nodal stage in NSCLC adenocarcinoma. Re-

duced CD44s expression was related to nodal involvement and the TNM-stage in squamous cell carcinoma.

This suggests that MUC1 and CD44s expression in NSCLC might play important roles in tumor progression

and can be used as prognostic variables. (Tuberculosis and Respiratory Diseases 2002, 52 : 117-127)
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2 3l MUC1® CD44s9] 28e W22 86}
oz HAlsl HlaA 2H ] =X Eo) ule B
X o} TNM-#7]9e] #A& 2Al8lo o) % 9
228 7hs4& Hrlstaal sac.

chet 34 Uy

1. oy

1990 1€IA 20009 5Y7Mx| HAky st Lo
A re PR doj manEH F 8049
gehd o 2HHUE o] gl Wzt
= ABEAT. o] F BHYWLF] 4341(54%),
AGFo] 374 (46%) A3, 809 = 66 B4,
149z o4gollom digae] HF dHe 5824
(27-734] ) A} (Table 1).

2. HAZX|S| 2t

1) MUC1

BlAAEH YA MUCLY) SHAEE Brlsh) 9
3 dAgAE MUCL Feo] s M3 gFey
A (Ma695 ; Novocastra Laboratories, Newcas-
tle, UK)ZE universal labelled streptavidin biotin
(LSAB) kit (Dakopatts, Glostrup, Denmark) &
olgatd AM3AL). Hetd BEE 4m FAR B
2} gepl 238 poly-L-lysineo.2 FEF &l
= RFHAA goetdy deade AR &
0.0IM ¢} sodium citrate buffer (pH 6.0)9] go]
Aegg ¥ 587 TBS buffer (Tris-buffered sa-
line, pH 7.6) 2 A3}t 22 HAA atsls
4o 84 9] 98 3% hydrogen peroxidase S}
1087 WA &, 2759} TBS buffer 2 A H3}
Aot ARG E Hrlsle] 37°CAX 6087F uheA)
%] ¥ TBS buffer2 583t 23] A|23t % o] x}13}4)
o 30&7t we-A17):, TBS buffer = 587t 23] Al
3 ¥ enzyme conjugate & 3027 ¥HS-A]7) 1,

Table 1. Patient and tumor characteristics

No. of patients 80
Male : Female 66 . 14
Age, years

Median 58.2

Range 27-73
Histology

Squamous cell carcinoma 43

Adenocarcinoma 37
T-stage

T1 14

T2-4 66
N-stage

NO 44

N1-2 36
TNM stage

Stage 1 35

Stage I1/11I 45

TBS buffer2 587t 23 AFsidc. o)% 3-
amino-9-ethylcarbazole (AEC)Z @alAzl =
Mayer hematoxylin® z th2EML Al3islgdct, o
4 HETFoZ MUCL 4 39 238 o)&a}
Aot

2) CD44s

UAYAZ CDA4soll thE ©DF&A ) (156-
3C11 ; NeoMarkers, Union city, CA, USA)E 1:
10028 343k o]&3dr). 7+ Zdoflx] BEg
A &, 4m FAZ HAHe Ze vely z2ye
poly-L-lysine 2 2 I8% &elo|=d] RxA|A gu}
23 #eadE AR F FF49 PBS buffer
(phosphate buffered saline, pH 7.2)8 &3t
o 2 WA sksleae] 848 a9 3
% hydrogen peroxidase®} 2083t ¥g1]7] & =
F9t PBS buffer2 AHsich o3 zge
Histostain®plus kits (Zymed, South San Francis-
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co, USA )& o] &3l Bz 5ls P& APl
t}. xS Aokl ¥heA1Zl ¥ PBS buffer=
2057 Ak, olxigkdlel 1583 §REAIHT
PBS buffer® 587} 23] M #sta, AECR LA
71 & Mayer Hematoxylin® & thzg4& Algs}
Ack. 4 dxTes % AU YETE o)f
st ot

3. gMjzEnte| B=

1) MUC

MUCLE Z3MEe] Alxuta A EAoA] 2z e]
g ue-g B o o WA B4 4
oAl MUC1e AAlwel dgye}l Al xde] vacu-
oleso]] 4l&sl=d], ] polarized patterno.2, Al
2 Az o A EE Yol vis o wdske BE
depolarized patternolegti Folsiict. F He| #
=x7} Behdu]| o] Aujg AlopllA BA G4
S Hol: E9E MEF ¥, 2008 AlopllA depo-
larized pattern©.2e] UL IS TUHE
A 2 depolarized patterno] 10% o]/ A9-E
‘MUC1 ¥4’ o2 B3

2) CD44s

Zop x o] Al¥uhe mel A 4N gheg B
W CD44sd] Whd ¥4 WHoz WSt
CD44s9) g4 Heol wet AH F¢ AE F 10%
o)zl A P BY o) 1+, 10-60% 4 @ 2+,
60% o1 wf 3+ = WPSH I, I ol wet
okt G We-g B W) 1+, FTEE g4 Vs
B o 24, 7% GA uhe-g HY o 3+ 2 H3
slget. o] T FXE §sled 5 ol W, ‘CD44s
ok’ o7 Aot

4.5 A

=4 22d%L SPSS 10.08 ol &8y, =HFd
w2 MUC1, CD44s¢] W&dE& Pearson Chi

Square, Z} Z#&e] TNM-#7|d w& MUCI,
CD44s¢] WL Fisher's exact testE o]-83 3
71l p<0.05% @ BAHLE Fod Aow
K b=

d

1. &A} B EoflA] MUC12} CD4ds2| Wi

MUC1& 718 AuiA Ee] M2t} AlxelA o
AE|9l3, M ¥ A& polarized patterno.2 H¥
gt CD44dse 7181 AAH 2] 714Z3 =
T, A hAAEAA o vhe-E BT

2. HiAMEZmte] =XHol wE MUC1 CD44s
of w

MUC1& HgAw &S] 15/439] (34.9%), A+
o] 26/379) (70.3%)°1A FHE] HeFolA
wo vigz GAFY. 2y, AR TR L
10% o]akellA] MUCL9] depolarized patterno] &
Hels A9 & MUCL 3 AP AR EFNA 12
/4390 (27.9%, Fig. 1-A), ALFA 12/374
(32.4%, Fig. 1-B)2 A ¥ u}2 xjo]& Rolx]
ool (p=0.660). CD44s= HHAW|E 36/
43¢] (83.7%, Fig. 2-A), ALE9 14/37 (37.8
%, Fig. 2-B) oAl ¥ og A vigh B o]
FEoA Wio] F9ITHp<0.001, Table 2).

3. v|aM|Enete] 2t EX|Foll TNM-tH7(ofl oHE
MUC12] &

By ulerEd A T-47], N-#7}, TNM-#7]2|
18] w}a} MUC! depolarized pattern®] Hd-&-2
Fovt A2 fo4de gAdcH(Table 3). ¢
oA T-H7)o] W& MUCI GAE&E T1-29A4 T3
48t B3R, 5AH FAAS gldv(p=
0.051). AgZelq N-17]o w& MUC1 ¥4&&
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Fig. 1. The immunostaining for MUC1 shows cell membrane positivity in tumor cells of squa-
mous cell carcinoma (A ) and of adenocarcinoma(B) (Immunostain, X200).

O 1,"1,.
i SRR
g 4 NH-.- .

‘\ L
R

i

Fig. 2. The immunostaining for CD44s shows cell membrane positivity in both the tumor cells
and the lymphoid cells scattered through the stroma of squamous cell carcinoma(A) and
of adenocarcinoma(B) (Immunostain, X200).

NOollA 18.2%, N1-2¢]4] 53.3% 2 MUC19| de-
polarized pattern YZH Yz} A3} {25t
Al F7HEAH(p=0.036). A¢FNA TNM-7]o|
W& MUCL &L 171914 17.6%. I1-117]9A
45.0% 24 W77t &5 MUC1 80l &
7ZAee BN 5AH felde giich(Table 4).

4. d|2M|Esiete] 2t ZE[HollA TNM-Hoo| o2
CD44s2| W

HE Alg|okEo|A] CD44s°] @ale. T-w7]d e

foldt zolE filoy, N-#7ldlAE NO7IolA]
16/214 (72.7%), N1-27]0l14] 9/22¢](38.1%) 2
CD44se] U3 gxd AYs vzl feold
248 BAHp=0.031). AHAATLEe] TNM-
7)o @& CD44s FA&LS 17]914 15/184]
(83.3%), UL-I7)91A 10/254(40% )& CD44s
o] zhael TNM-17] Alolel] felgh 4adA &
BAcH(p=0.006, Table 5). 4¢tFol|A CD44s2]
wdle TNM-#7|9b fod datadiz gl
(Table 6).
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Table 2. Immunohistochemical results of MUC1 and CD44s according to histologic type of non
-small cell lung carcinoma

Total Results (%)
(No. of Cases) MUC1t (+)* CD44s (+)!
Squamous cell carcinoma 43 12 (27.9) 36 (83.7)
Adenocarcinoma 37 12 (32.4) 14 (37.8)
Total 80 24 (30.0) 50 (62.5)

*, p=0.660 ; ' p<0.001

Table 3. Relationship between MUCI positivity and TNM -parameters in squamous cell carci-

noma
MUCI, No. (%)
TNM parameters - — Total, No. p value
Negative Positive

T-stage
T1-2 20 (66.7) 10 (33.3) 30 0.742
T3-4 8 (61.5) 5 (38.5) 13

N-stage
NO 16 (76.2) 5 (23.8) 21 0.438
N1-2 15 (682) 7 (31.8) 22

TMN stage
Stage I 15 (83.3) 3 (16.7) 18 0.853
Stage II/1N 16 (64.0) 9 (36.0) 25

Table 4. Relationship between MUC1 positivity and TNM-parameters in adenocarcinoma

MUCI, No. (%)

TNM parameters Negative (%) Postive(%) Total, No. p value
T-stage
T1-2 5 (19.2) 21 (80.8) 26 0.051
T3-4 6 (54.5) 5 (45.5) 11
N-stage
NO 18 (81.8) 4 (18.2) 22 0.036
N1-2 7 (46.7) 8 (53.3) 15
TMN stage
Stage I 14 (82.4) 3 (17.6) 17 0.094
Stage I1/IH 11 (55.0) 9 (45.0) 20
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Table 5. Relationship between CD44s positivity and TNM ~parameters in squamous cell carci-

noma

CD44s, No. (%)

TNM parameters Negative( %) Positive( %) Total, No. p value
T-stage
T1-2 4 (13.3) 26 (86.7) 30 0.655
T3-4 3 (23.1) 10 (76.9) 13
N-stage
NO 5 (23.8) 16 (76.2) 21 0.031
N1-2 13 (59.1) 9 (40.9) 22
TMN stage
Stage 1 3 (16.7) 15 (83.3) 18 0.006
Stage II/IMI 15 (60.0) 10 (40.0) 25

Table 6. Relationship between CD44s positivity and TNM -parameters in adenocarcinoma

CD44s, No. (%)

TNM parameters Negative(%) Positive (%) Total, No. p value
T-stage 17 (64.3)
T1-2 6 (54.5) 9 (34.6) 26 0.713
T3-4 5 (45.5) 11
N-stage
NO 16 (72.7) 6 (27.3) 22 0.635
N1-2 11 (73.3) 4 (26..7) 15
TMN stage
Stage I 14 (82.4) 3 (17.6) 17 0.288
Stage II/IN 13 (66.0) 7 (35.0) 20
LA -y 9| 4¥ A vaM W] HEIE Bl B

FTYo) Hg, Doldkes didls 97 ¥4, WM 2
°lF, MIE-MEL & ME-7127 F359] 24 F
oA #Po] Wit o F ME-AED L ME-
71d7ke] FEL M ERARIAE B8 o] Foixy),
ole ¥ Al ERAAL Holl= FYo] Holdhs Fy
ol 1] "Hd asolthe s HZ FYge| Ho|gt
BEE o2 S i §LF A7) o) FoxA
M BB, R R gE o A ZRAIAE
ol 4 Ut} & AFelMe o3 AlERIIz}

€ Yotiy] 98, NERIE Wejshs Atz U
A MUC1# HZRARA} o] 312l CD44se] H]
AAEHY] 22, §7)d] nE BEL W25
8 o g 2ARI

MUCI1(Episialin, CA15-3)€ extensive O-
glycosylated core proteing 7= mE=z}Ete] o}
woz HaHoz AuAEdA WAL SR=
AGROA wEPTH U ) Foky ¥ oA
= ol2id Id Herl Ad=e] Bz Alyut
A ARA BHHAY A 2d nngdoz vy
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51, MUCLe wdol Z7igch® MUC1E 1 &
A7} negative charge® =3 33, Aol7t 100-
200nm & t5-5<] th& membrane molecule®| 5-
100) A=z A, 1 727} rigid st F Al A
W gyt T A8E A9 A TS Pelshe
qge sh= Ao LA ok HIAA o o
Zol A MUCL] &y} g4 o, o Fefe]
Aol tis AFHL Jud, UG, g A8
A9 2ol A MUC1S] wdo] S7H A9, d=
Ao Zrlala %} vty RuE3 Qlvh H
AAEHPNME MUCTIH HZA Fo], o $2te)
FARe] g 2 Bugo] itk Ohgami T2
MUCLe] #hgdo] [7] # AFA 27 Ads
&g dolo} FHAYT B, Cuddo 5°%
Hol 2 slets WS o g3ted, AN EH el A
MUC19] #8e o3e}l Fsn] b4 X Yol
T-87], N-#7|ehs Sl ozt gL st
Ao}, HAMEH A MUCLY Wdlo] Fde H
&3} Holo] BHEE Ao PAARY 2 Hint
v} 2o wpe e 11 Anyl Aolsin, HE
A Ayae] AdAd deiME OE ZHE Holal
oltt. & AFdAs A AutEel vls] HYFelA
MUC1 o9l o] Ekoy 5AHcz {o%
ol HolA| odgral, AgEA MUCLS] TdE e
Y=A Hole} %3 L 7K HeE e
o} AokEdi TNM-H7ld] w& MUCT F4&&
I 7132 sl I7) oldel FollA wekort A4
oz §o3 zolx e, ole 171 xR
7t A7) WEez Az

Ch44= AAR oz 28TAE, JUAE, T34
X 7199 o AT E¥se T dEHoR,
111 Gae) 25 20 exons & 7He H#84}
oA GelslM?® standard form(CD44s) T} exon 5
oA 16Ato]dl] &A= 10 exons (exon v1-exon
v10)¢] alternative splicing®} posttranslational
modification®] ©J3} variant isoforms(CD44v)e]
ZABTH. CD4dsE FAHQ] Hzell A 7187 &

o)

A E, ¥ JHAE, FZF HE ARAA TH
Hu y]mA] A EeAel CD44s, CD44v 9 13
L A2 A Yehted®, o FPlAE o
23 4d Fer AdEnh o8 ZJollr] CD449l
g opabal B ESHY SAJe] w3 A Ayt Bi
3 =, BEATPZEY, FHA A CD44ds
o o] Z1E A% F4] AFsol FhEHL
BaEgovt AFHEEAE CD449] o]
taE A FY dsge] ZrkETL RuEi o
B A EHY A% CD44s, CD44ve] #37} &
A A Q8 dFelel HAA diE] o8 te
o] Ruda Yri®*=* Pirinen F¥& 233
oo} HlAAZHS e RS ATelr CD4ds,
CD44v6e] wd 727t YZd Holsh BAHM,
CD44se] o4& ZtaE TNM-#719 s A
v Rusgel 9, Tran $%& 8| 4AM Ed9t
984 & 4o 2 W 22 313t & Aa) st} CD44s
9} variant isoforms®] WHE FAS] CD44s¢}
variant isoforms®| @@L FYge| Wrieh AL, o
Fo} fold A it sk st
B oA CD44s2] walo] Hydu|ggaA &
A3l A VERtth £33 HH4u g4 CD44s
o] Wde] 7AaE gxd AW o3 JuuAE
BYT, TNM-37]9] Ao} SA=gIct. oo 2
A 29, MUCLE BiaA 2t AdFdA "=
A AYT fo% FRWAE B I e
dg Aoz AAEn, CD44s2] Ue| Py HY
A okgd A Pl Awa TNM-H719] 28z o
L ¢ F At 02 EYE ARt
MUC13 CD44s¢] 2d-E F9¥e] HAFsolut Aol
=g ZHrishet] o8 A& Aoz 47w, Y
=4 o] vAA EAN F8T fFAAYE 2
#E o, v aA ZH QoA MUCLH CD44se] 2d
& d3E o Sahs QA shiE o] 88 & UL A
o AziETh AT, B A7) T oz Alds
o} tiakrel A7t 4 #F T A s g
seta B U 5 e Aust, 4 33

Lo

oy

o[RS
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F 24" 4% glo] MUC1# CD44s9] s} A
& 717e) ZF A AR daiM = Hotel &
AT FF o e gakFo s dojo} By o
A2EE ] 0|43l vl aMEH WA MUCLF
CD44s¢} U&ol tf3t 37} A7} Yo Aoz 4
Karl=3

2 o

o &

MUC1& nExge] 33 gaoz PyHog M
39e] AdRoA R, FRHENME B AR
Hl WHE e HTh CD44E NE-HEZ B
2, ME-71-AZE Rae] dojsle dudolnt. B
ZWlA MUCLT CD44v= F%] AE Aol
AR 4R o) B A E vlad 29t
olAe] MUC13} CD449) standard form (CD44s)
o] WEI =AY, TNM-H7|9e] oS xAM)
At

Chat 3 g

Fad oz e vHAAEHY 8049 Tk
¥ 2AEAE Ao sled MUCITF CD44sdll
& Bz st Algsin).

2 o}

MUCL 2 HHYURF2] 12/4341(27.9%), AE
o] 12/3791(32.4%) X ¥Adeg Y wa
Zol= Holz] egttHp=0.660). CD44s:= B4
9940} 36/431(83.7% ), ALl 14/374 (37.
8% )X oz Mg Hlsl A AT rEo A
HHo| Ro5tA EUTHDP<0.001). HH AT g
A TNM-#7ld] W& MUC19 &S SAHS
2 frold alol& HolA] et} AeEdA MUCH
WS NOOIA 4/220(18.2%), N1-2914 8/15
o (633%) 2 HZE AW AEHAG (p=
0.036). AFAYTUZANA CD44se] HH & T-7)
o @& ougle ol gisiou, NO7|A 16/
2140(72.7%), N1-271914 9/224)(38.1%) =

CD44s9] U449 Zars g¥=d e dd=gdn
(p=0.031). AFPHLFe] TNM-H7] [7]o)A
15/18<01(83.3%), I-II7IoNA 10/254) (40.0%)
oA CD44s WA o2 CD44s Lde] 71x:= TNM
-¥719] K FA= AT (p=0.006).

3 E:

HAA 2H el A] MUC13} CD4ds= F$%o) 2253
o wa} thg W YAE Holm zhzhe Foo] A
F7 dojof] A= RAez Hln
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