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Abstract

EXPRESSION OF THE EPIDERMAL GROWTH FACTOR RECEPTOR AND CELL CYCLE
ANALYSIS IN THE HEAD AND NECK SQUAMOUS CELL CARCINOMAS

Kyoung-Won Kim, D.D.S., M.S.D., Myung-Jin Kim, D.D.S., M.S.D., Ph.D.
Department of Oral & Maxillofacial Surgery, College of Dentistry, Seoul National University

Growth factors and the receptors play an important role in the regulation of the growth and development of mammalian cells. In par-
ticular, epidermal growth factor is a polypeptide with potent mitogenic activity that stimulates proliferation of various normal and neo-
plastic cells through the interaction with its specific receptor(EGFR). EGFR has been described as a parameter of poor prognosis in
many human neoplasms such as breast, bladder, and vulvar cancers.

The objectives of this study are the evaluation of the expression of EGFR and cell cylce analysis in the head and neck squamous cell
carcinomas(SCC), and the evaluation of the correlation between clinico-patholgic features and expression of EGFR and S-phase frac-
tion. 37 head and neck squamous cell carcinoma specimens were evaluated for expression of EGFR by Western blot analysis and S-
phase fraction by cell cycle analysis using the flow cytometry.

The obtained results were as follows :

1. The expressions of EGFR were observed in 20 specimens(54%) among 37 head and neck SCC specimens. In case of oral SCC,
15 specimens(56%) out of 27 specimens were observed, and in case of nasopharyngeal SCC 5 specimens(50%) out of 10 speci-
mens.

2. There was no correlation between clinical features(location, stage) of head and neck SCC and expression of EGFR (p>0.05).

3. There was a significant correlation between histo-pathological differentiation of head and neck SCC and expression of EGFR

(p<0.02).
4. There was a significant correlation between expression of EGFR and S-phase fraction of cell cycle in the head and neck SCC
(p<0.05).

The above results suggest that expression of EGFR and S-phase fraction of cell cycle are adjunctive prognostic marker in the head

and neck squamous cell carcinomas.
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Table 1. Sites of the head and neck squamous cell carci-

nomas
Sites No. of cases
Mandible, gingiva 5
Maxilla, gingiva 3
Oral cavity Retromolar pad 3
(27) Buccal mucosa 2
Tongue 10
Mouth floor 2
Maxillary sinus
Nasopharynx Tonsilar area
(10) Larynx
Total 37
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Table 2. Age and sex of the head and neck squamous
cell carcinomas

Age No. of cases
Male Female Total(%)

31-40 1 0 1( 3)
41-50 5 1 6(16)
51-60 10 2 12(32)
61-70 1 3 14(39)
71-80 4 0 4(11)
Total 3l 6 37

(%) (84) (16) (100)
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1) Western blot analysis

ECL(enhanced chemiluminescence) kit (Amersham Pharmacia
Biotech UK Limited, UK)E A3} &1, 314+ anti-EGFR ¢
223} (mouse myeloma, p3-NS1-Agd-1, Novocastra, UK)E AH-&
st AAE A &EFA RIPA lysis buffer 40049}
3l A1 Z o}, 1.5ml eppendorf tubeol] £aj A]71 22 100C o
- 387 7k g 5 13000xgell A 1027 e s & 7
MEE FEA AT 9 A2 4C GFoA AA]
Eppendorf tubeol] AAE YA 70T A 587 71E
A 17 7 3 ok AR sl Tl
S ANFAT Ar1950] B 0g Bds Aen
nitrocellulosex] 2 o] A A Z ). B & thil o] nitrocelluloseZ ©]
A=A A< silver stainingahe] 391 31SiTh Tl A S of A5}
7] 938t nitrocellulose ZE]E Ponseau S &0 o] 5E 71 A3
E‘rﬂ 287 o] Yol &A1 7t} NitrocelluloseA} 2] H|E-0] A
514 A3 2He] E blockingdh tF2- electroblot® whal 28 BHa1 5}
] s WA blocking ¢+3=-8-91 0 2 A}k S 1 : 1000 o] A4S
2 4N F, Lol A 17 wFstanh v SolH A »
-5 A 5}7] 9)5ke] phosphate buffered saline Tween (PBS-T)W
©] 5% blocking A]<F Zrol] A 2o 4] 57 7F ul st £ washing
buffer(PBS-T-&- o) & 1587+ 3 W, 5871 = ¥ A 2 &%tk Az}
FAE 100 : 12 3|4ste] Wi, A2oA 907wl et
PBS-T& 9l & o] &3fo] 10 7HA L2 63] Aol th o] Z}3}A]
£ 1,000 : 12 3|4 3ke] Aol A 90 7F v A A k. PBS-T-8-Y
O Al 10% 7HA 0. = 63] A g 5 ECL kitE o] 8314 4]
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X
Western blot analysisZ o] &3le] 9.2 Abu| A A1 21424 9]
g AL E B3] 9she] gAHLA] 7] 7] 91 BIO-PROFIL(Mod-
el: version 97, Vilber Lourmat, France) S o]-£35}o] 4 AHEA] (image
analysis)S A] 38 3}tk ALE3 software= BIO-GENE V960]H,
A G Rl Ba AEg Wela 4v (-
=negative, ==trace, +=moderate, + +=marked)Z & 35}%it}.
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nylon meshE o]-&3lo] o 34317 Y42
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of| &-&(EtOH) ImIE 3 7}ste] £41& Al e “11 s
AT #A Y 4C HAE Al E T -5 600xgell A 5%
FAdEestel AEE 3 F PBSE 34kl Al T
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7} 1x109ml 74 248t} 76 HZE%%7} 100ug/mi7}
Z =2 RNased} H=FL7} 40my/mi7} = =2 propidium iodide
£ A7M the 229 ol FE el A 0l FTE F FAE
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2 7]+ FACStar plus Flowcytometry (Becton and Dickinson,
Moutain View, CA, USA) $1owH, B 7]7]d] A}-E+= Argon ion
lasere= =y 2) o] 27, =2 (output power)> 200 mVolH, 17
(wavelength)2 488 nmo] it} 72 7](detector)<= FSC(Forward
Scatter), SSC(Side Scatter), FL(Fluorescent)S o] &5} 0w, £4]&
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Committee on Cancer: Manual for Staging of Cancer, 4th ed,
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Table 3. Expression of EGFR and S-phase fraction of the cell cycle in the head and neck squamous cell carcinomas

Case Age/Sex Site TNM# Stage* Differentiation Expression of S—phase
EGFR! fraction (%)

1 60/M Mn gingiva T2NIMO 1] well - -
2 52/M Mn gingiva T3N2MO Y well - 188
3 61/M Mn gingiva T3NIM1L v mod + -
4 69/M Mn gingiva TAN2MO v poor ++ 658
5 46/M Mn gingiva TANOMO v well ++ -
6 58/M Mx gingiva TANOMO v well - 837
7 59/F Mx gingiva TAN2MO v mod ++ -
8 75/M Mx gingiva T2NOMO I poor +

9 59/M Retro pad TANOMO v well + 25.1
10 68/M Retro pad TAN2MO v well - 192
u 63/F Retro pad T2NOMO I mod - 185
12 58/M Bucc mucosa T2N2MO Y well + -
13 56/M Bucc mucosa T2NIMO I well - 160
14 61/M Tongue TINOMO | well - -
15 66/M Tongue T2NOMO I well ++ -
16 M Tongue TINOMO | well - 6.1
i 42/F Tongue T2N2MO v well - 293
18 50/M Tongue T2NOMO I well - 66.0
19 66/F Tongue T2N2MO v well - 178
20 68/F Tongue TINOMO | well + 264
21 60/M Tongue T3N2MO v well + -
2 51/M Tongue T2N2MO v well + -
23 56/F Tongue T2NOMO I poor ++ 685
24 65/M Mouth floor T3N2MO v mod + -
25 4M Mouth floor TAN2MO v mod + -
26 64/M Mx sinus TANOMO v mod + 320
21 3BM Mx sinus TANOMO v mod - 198
28 67/M Tonsilar area T3N2MO0 v well - 88
29 69/M Tonsilar area T2NOMO I mod + -
30 54/M Tonsilar area TINOMO I well ++ 364
3 UM Larynx TAN2MO Y mod ++ 93
2 75/M Larynx T3NOMO I mod - 156
3 60/M Larynx T2NOMO I well - 166
K%} 65/M Larynx T3N2MO v mod + 399
3b 76/M Larynx TANOMO v well - 191
3% 67/M Larynx T2NIMO I mod - 301
37 41 Larynx TAN2MO Y mod ++ -

*TNM : From American Joint Committee on Cancer: Manual for Staging of Cancer, 4th ed, Philadelphia, JB Lippincott, 1992.
* Stage : Stage grouping for all head and neck sites (except for salivary glands and thyroid gland) according to UICC and AJCC.

* Expression of EGFR : —=negative, +=frace, +=moderate, + +=marked
Abbreviation : Mn=mandible, Mx=maxilla, Retro=retromolar, Bucc=buccal,

well=well differentiated, mod=moderately differentiated, poor=poorly differentiated
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HAGA| o] DAF-91 9 o4 AAEA BHe
-, &, +, + + 4GAE A3t Table 4] A Al

MH Chi-Square testZ 571 A 2] st A3}, HHAM ELF o] W

O ol od ofN
o1 o

e b1z
=
>

A 5-91 9} 3| A QIR A
AE HolA o3kt (p>0-05)- %‘*J@OJ & a7, o
o f, ThE Q7|29 974 o] o F T AH £2AE 3
of AHFAZAFTE] DA 7I(stage)s | - V712 EFete] 4
AN ARFLA] HH O AL S v sy o1} (Table 5), MH

157



CH8IA]: Vol. 26, No. 2, 2000

Table 4. Correlation between site of SCC and expression

of EGFR
' Expression of EGFR?
Sites Total
= + + ++
Mn gingiva 2 0 1 2 5
Mx gingiva 1 0 1 1 3
Oral Retro pad 2 1 0 0 3
cavity Buccmucosa 1 0 1 0 2
Tongue 5 0 3 2 10
Mouth floor 0 1 1 0 2
Mx sinus 1 1 0 0 2
Subtotal 12 3 7 5 27
(%) @ 1) @ (19 (100
Naso-  Tonsilar area 1 0 1 1 3
pharynx - Larynx 4 1 0 2 7
Subtotal 5 1 1 3 10
(%) ) (1) (109 @) (100
Total 17 4 8 8 37
(%) (46) 1) (215 (215  (100)

* Expression of EGFR : —=negative, +=trace, +=moderate, + +=marked
Abbreviation : SCC=squamous cell carcinoma,
Mn= mandible, Mx=maxilla, Retro=retromolar, Bucc=buccal

Chi-Square testo 4] 24 1= AAAAE HolA ¥
(p>0.05). o] 9} 2 AAE AP EUFY] AFH A AP
& 493 AAFEA o BT FoA A FEHEATE A
T AL E AZHAT 3 x40 g, Yol otk Fo4 e
dHHAE R A Fth

I8 A3 gJAA S A o S 3 AR A AT 0] Fetd
174 27473 9) A xze] Fstmole] AdaA & Table 60 s
t], o] 2 MH Chi-Square testZ E# 2 2] 3}%1S o

3 UA G913 AERAAFEA wE o] B

19T} (p<0.02).
T AP ZGF A ZF7] BAA A
2 %7} DNAS] QA Al 7]ell EA)8t=7He 3 7tshe 471 &
=Stk 2t o2 e A 709 24 28 & A

A A3 §471 £ 27 6.2%9)F 8.2%0] Utk +
A EGZo A A7) B2 6.1%00 A 685%7}1A] ThoF
=0 o] 15% o] Fel it (Table 3). 73314
FAAFEA O] BRI} FAJ7] T8 Abo] 9] FARAE Fotk
9 (Table 7), %3 9] 040284 9] wddo] FAC=E e 20
%d|(Table 3¢ A] expression of EGFR®] +, +, ++ & Vet A A
E) T 4971 £l SAE THl = 85 H = ot 37.93% (9.3%
~ 68.5%)0] 3 T AAATEA 9] o] FAHOE e
17=4d) (Table 39 A} expression of EGFRo] -Z Ut AAE) &
7] HEe 152 o)A 3 23.03% (6.1% ~ 66.0%)°] %tk
Jo] thske] Wilcoxon Rank Sums testZ E74] # 2|3t A3}, A4
AAATEA o B o] YR Yehd TE SN A7
o] oA M F7tete Fe #F S 5 AATH (p<0.05).
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Table 5. Correlation between clinical stage and expres-

sion of EGFR
Stage Expression of EGFR Total(%)
= x + ++
I 2 0 1 1 4(12)
Il 3 0 2 2 7(19
n 4 0 0 0 4(11)
Y 8 4 5 5 22 (59)
Total w 4 8 8 37
(%) (46) (11) (215) (215) (100)

# Expression of EGFR : —=negative, +=trace, +=moderate, + -+=marked

Table 6. Correlation between histologic differentiation
and expression of EGFR

.Histolqgi.c Expression of EGFR? Total%)
differentiation = + + ++
well 13 1 4 3 21 (57)
mod 3 3 3 13 (35)
poor 0 0 1 2 3(8)
Total w 4 8 8 37
(%) (46) (12) (215 (215 (100)

# Expression of EGFR : —=negative, +=trace, +=moderate, + -+=marked
Abbreviation : well=well differentiated, mod=moderately differentiated,
poor=poorly differentiated

Table 7. Correlation between S-phase fraction of the cell
cycle and expression of EGFR

Expression of Cases Average
EGFR /total cases (range, %)
Expression* 8/20 3793 (9.3~685)
Neglegible* 15/17 2303 (6.1~66.0)

* Positve expression of EGFR was observed(+, +, + + in Table 3).
* Expression of EGFR was negligible( - in Table 3).

e A 712 A A e M Eo] 3o Alx
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Fig. 1. Expression of epidermal growth factor receptor(EGFR) from normal oral mucosa(C1: control 1, C2: control 2) and head and neck squamous
cell carcinomas (case 2, 9, 12, 5, 26, 33, 20, 31, 24, 23, 6, 30, 10, 19, 21, 25, 3, 4, 4, 34, 35, 36, 11, 7, 8, 15, 22, 37, 29).
The dark bands at 170 kDa show expression of EGFR.
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Fig. 2. Cell cycle analysis using the FACStar plus Flowcytometry(CellFIT version2.01.2).
S-phase fraction(SPF) of control is 6.2%, SPF of case 9 is 25.1%, SPF of case 18 is 66.0%, and SPF of case 30 is 36.4%.
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