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Abstract

Breast cancer is the major health problem worldwide. In Thailand it is the second most
common cancer in female. The tumorigenesis of breast cancer involved the multiple genetic
alterations of both tumor suppressor genes and the oncogenes. One of the critical alteration is the
aberrant expression of receptor tyrosine kinases especially epidermal growth factor (EGFR) and
insulin-liked growth factor receptor (IGFR). The possibility of using the alterations of these
genes as a prognostic indicator in breast cancer has been investigated. However, the results of the
previous studies showed the inconclusive evidence. In this study, we conducted the expression
analysis of both genes in the Thai breast cancer patients to further verify the role of the alterations
of these two genes regarding the potential application of them in the molecular classification of
this tumor. The archival specimens and the newly collected specimens from Thai breast cancer
patients were subjected to the expression analysis of both genes by immunohistochemical study
and RT-PCR, respectively. The result showed that the level of IGF-1R mRNA was significantly
associated with the node metastasis of the patients. However there was no association between its
expression level and histologic grade and other staging parameters. There was also no association
between level of EGFR mRNA and the histologic grade or clinical stages. Immunohistochemical
study of the archival specimens demonstrated no significant correlation between the level of IGF-
IR protein, EGFR protein and the histologic grade, clinical stage and the 5-years survival of the
patients. However, statistic analysis of EGFR protein level using the likelihood model showed
the trend for the marker for the reduced survival of the patients. This study provides the evidence
for potential using the alterations of these genes as the prognostic indicators of the breast cancer

particularly node metastasis stage of breast cancer patients.
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(antigen retreival) ﬁ'aunﬁﬁ'n‘?;mﬁ’yac?qmi'lu 10 mM citrate buffer pH 6 Y518t 10 urH Ada
endogenous peroxidase 00n1AY 3% H,0,, 1199 non specific background 90NA2Y non-immune
serum, ®UA 1aAA28 EGFR 138 IGFR primary antibody (1:50 Santa Crutz) AU, foureday
secondary antibody, avidin-biotin complex HagA1s nod nﬁqmmfut’faumm Ao hematoxyllin

taaladda cover slip 1thaladundnyde lu14

aa_o 8 A
358N RNA 910 UIUD

i k4 « ¥ 14
iduitieuualiazidendag tissue homogenizer vauzNFwIiooy luaisazaw
RNAwiz Falisiniingresnuianin RNA Tiaanuhigniaslaoioudus RNase an
;Y . ’ o : ° Yy 9 9y P ° °
AZNBU RNA #28 isopropanol (A1 laazunsa) nasnimiui RNA Mudandoudissrir i

RT-PCR

tissue disrupted —> add chloroform —> centrifuge — isopropano —> centrifuge — dry pellete

by homogenizer+RNAwiz RNA precipitate

Breast cancer tissue was obtained from biopsy or mastectomy specimens from consenting
patients undergoing the surgical procedure by physicians of the Songklanagarind hospital, Hatyai,
Songkhla. The tissue was acquired under an IRB approval protocol. Tissue received in the
pathology laboratory after surgery was immediately frozen in liquid nitrogen followed by storage
at -80°C. Pieces of frozen tissue were then pulverized by mortar and pestle in the presence of
liquid nitrogen. The 1ml of Trizol RNA extraction solution was then added to the tissue while it is
still frozen. The mixture is then allowed to be equilibrated to the room temperature and
transferred into 2 ml centrifuged tubes. The solution was then incubated at room temperature for 5
mins. The 200 pl of chloroform is then added into the mixture followed by shaking for 15 secs.
Mixture was then incubated at room temperature for 3 mins followed by centrifugation at 4° C at
12,000 xg for 10 mins. Aqueous phase was then transferred into the fresh tube and 500ul of
isopropanol was then added. After the storage the solution at -20° C for overnight, the RNA was
then precipitated by centrifugation at 4° C at 12,000 xg for 15 mins. The pellet was then washed
with 70% ethanol followed by centrifugation at 7,000 xg for 5 mins. The pellet was dry at room
temperature and dissolved in 50 pl of nuclease free water. The RNA concentration was measured

by spectrophotometer and the RNA was then stored at -70°C until use.



35m13M RT-PCR

0.7 ng of RNA will be used in an RT-PCR reaction (24 Ul total volume) consisting of 75
mM KCl, 50 mM Tris (pH 8.3), 3.0 mM MgCl,, 500 mM dNTPS and 2 uM primers. The RT step
will be performed at 42°C for 1 hour followed by MMLV heat inactivation at 95°C for 5 mins.
The total cDNA reaction mixture will then combined with a PCR master mix (76 ul total volume)
with a resulting concentration of 56 mM KCl, 19.6 mM Tris (pH 8.3), 1.6 mM MgCl,, 200 uM
dNTPs and 1uM of primers. Thirty cycles of PCR will be performed, using 95°C for 1 minute for
denaturation, 60°C for 30 second for annealing, and extension at 72°C for 1 min. The 10 ul of
PCR products will be analyzed by electrophoresis through 10% polyacrylamide gel at 150 V for 3
hr. The gel will then be.stained with Ethidium bromide and the PCR product will be detected by

UV visualization with the assistance of gel-imaging system.

RNA + primers of EGFR or IGFR or control + Master mix
~L RT-PCR

42°C, 1 hr (for reverse transcription step)

\

95°C, 10 min (to activate Tag polymerase)

\J

denaturation (95°C, 15 sec)

\J

annealing (60°C, 60 sec)
~L 40 cycles
PCR products

\

Gel Electrophoresis

\J

Ethidium Bromide Staining and Photograph

Primers sequences :
1. EGFR primers: Sense =GGT GAC TCC TTC ACA CAT AC
Antisense =TTG GTC CTG CCG CGT ATG AT



2. IGF-1R primers: Sense =TCC CCG ACC TCG CTG TGG GG
Antisense =GGA ACAGCAGCAAGTACTC

3. GAPDH (glyceraldehyde -3-phosphate dehydrogenase, house keeping gene):
Sense =GAA GGT GAA GGT CGG AGT
Antisense =GAA GAT GGT GAT GGG ATT TC

PCR products :

1. EGFR =161 bp

2. IGFR =241 bp

3. GAPDH =226 bp

Master mix Usenoud0du land Reverse transcriptase 8% hot start Polymerase UAS®13 ?)"uqﬁ

$udulunisfil RT-PCR

Tasazy Tudiae 1 51991 RT-PCR = 4 reactions fip
1. Tumor tissue for EGFR & IGFR
2. Normal tissue for EGFR & IGFR
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Immunohistochemistry
Case | Surg No.| Age | Tumor | Pathologic | Stage | IGF- | EGFR Diag Last F/U | Status
No grade grade IRESD| (SD

1 S$37-001 | 40 IDC 3 3 2.46 1 3/1/1994 | 18/4/2002 | ALive
2 S37-042 | 72 IDC 1 2 227 2 4/1/1994 | 1/3/1999 | Alive
3 S37-150 { 43 IDC 3 2 2.63 2 7/1/1994 | 13/3/2001 | ALive
4 S37-159 | 49 IDC 3 4 2.48 10/1/1994 | 1/7/1994 | Dead
5 S37-183 | 50 IDC 3 4 2.23 1 10/1/1994 | 1/9/1939 |LossFU




10

Cas;e Surg No. | Age | Tumor | Pathologic | Stage | IGF- | EGFR Diag Last F/U | Status
No grade grade IR(SD| (SD
6 S37-217 | 65 IDC 2 4
7 S37-218 | 46 IDC 2 3 235 2 12/1/1994 | 4/9/1995 | ALive
8 S37-284 | 54 IDC 2 3
9 S37-353 | 38 IDC 1 4
10 | S37-391 | 65 IDC 2 4 3 2 11/1/1994 | 1/1/1995 | ALive
11 | S37-436 | 38 IDC 1 3 2.07 1 24/1/1994 | 1/7/1995 | Dead
12 | 837-509 | 31 ISC
13 | S37-591 | 48 IDC 2 3 2.05 1 31/1/1994 | 17/4/1944 | ALive
14 | S37-677 | 65 IDC 2 3 2.08 1 .3/2/ 1994 | 1/2/1995 | lossFU
15 | S37-709 | 27 IDC 2 4 2.15 0.82 | 4/2/1994 2/17/96 | Dead
16 | S37-832 | 55 IDC 1 4 2.28 1 1 1/2/19§4 1/3/1994 | Dead
17 | S37-899 | S1 |IDC/sr 1 3 1.18 1 16/2/1994 | 1/2/1995 | Dead
18 S$7-924 | 37 IDC 2 4 2.12 1 16/2/1994 | 2/11/1996 | Dead
19 |S37-1416| 53 ILC 3
20 |S37-1445| 76 IDC 2 2 2.08 1 16/3/1994 | 1/8/1994 |{LossFU
21 |S37-1446| 48 | MCS8 1 3 2.03 1.08 | 16/3/1994 |27/12/1999 | metas
22 |S37-1595) 49 IDC 3 1 2 2.15 | 24/3/1994 | 25/1/2000 | ALive
23 |S37-1630| 42 IDC 1 1 1.15 0.34 | 28/3/1994 | 19/3/2002 | ALive
24 251837-1688( 53 IsC 1 3 1.18 1
25 |S37-1761( 53 IDC 1 3 2.13 2 30/3/1994 | 29/2/02 |LossFU
26 |S37-1792| 50 IDC 4
27 |S37-1872| 59 IDC 2 2 2 1.55 | 8/4/1994 | 28/2/2002 | ALive
28/29 [S37-1873| 51 IDC 3 2 2.05 1.07 | 18/4/1994 | 19/2/2002 | ALive
29 |S37-1889| 51 IDC 2 2 3 0.93
30/23 |S37-1902| 48 IDC 2 1 3 1 8/4/1994 | 19/3/2002 | ALive
31 |S37-1995| 84 IDC 1 4 0.04 0 18/4/1994 | 11/1/1998 | ALive
32 |S37-2037| 49 IDC 2 2 2.05 1 19/4/1994 | 22/3/2002 | ALive
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Case Surg No. | Age | Tumor | Pathologic | Stage | IGF- | EGFR Diag Last F/U | Status
No grade grade IR(SD| (SD
33 |S37-2156| 31 IDC 2 3 2.06 1 22/4/1994 | 1/5/1995 | Dead
34 [S37-2157| 84 IDC 2 4 3 1 22/4/1994 | 1/11/1998 | ALive
35 |S37-2268 IDC 3 4 2.07 28/4/1994 | 1/6/1995 | Dead
36 |S37-2313| 82 IDC 3 4 2 1 29/4/1994 | 1/6/1995 | Loss
37 |S37-2333| 59 IDC 4
38 |S37-2492| 57 IDC 4
39 [S37-2605| S7 IDC 2 2 0.08 1.08 | 13/5/1994 | 7/2/2002 | ALive
40 |S37-2689| 68 IDC 1 1 1.35 0 18/5/1994 | 18/12/2001 | ALive
41 |[S37-2853| 55 IDC 2 2 2.02 1 26/5/1994 | 1/8/1998 |LossFU
42 |S837-2981| 50 lDC 3 4 1.1 1 1/6/1994 | 1/8/1996 | Dead
43 |S37-3033| 56 IDC 3 2 1.46 1.07 | 2/6/1994 | 1/8/1943 | ALive
44 [S37-3264| 43 IDC 2 2 1 13/6/1994 |22/11/2001 | ALive
45 |S37-3265| 47 IDC 3 3 0.18 1 13/6/1994 | 28/2/2002 | ALive
46 |S37-3273| 50 |IDC/sr 3
47 |S37-3481| 39 IDC 2 4 3 1 22/6/1994 | 1/6/1994 | Dead
48 |S37-3539| 57 IDC 2 2 1.13 1 27/6/1 994- 21/3/2002 | ALive
49 |S37-4238| 45 IDC 3 2 2.24 1 29/7/1994 | 1/7/1998 |LossFU
50 |S37-4271| 48 | IDC 3 4 1.03 1.13 1/8/1994 | 1/3/1997 | Dead
51 |S37-4470| 36 IDC . 3 4 23 1.04 | 10/8/1994 | 27/4/2002 | Dead
52 |S37-4513| 66 IDC 3 4 2.11 1 15/8/1994 | 1/6/1997 | ALive
53 |S37-4802| 42 IDC 3 2 | 1 1 30/8/1994 | 8/11/2001 | ALive
54 |S37-4975| 49 IDC 3 4 3 1 6/9/1994 | 1/1/1995 | Dead
55 S37-4990| 60 IDC 3 4 223 1.05 | 7/9/1994 | 1/3/1995 | Dead
56 |S37-5178| 36 IDC 2 2 2.1 1.08 | 14/9/1994 | 10/9/2001 | ALive

IDC = Invasive Ductal Carcinoma

sr = signet ring

ISC = In Situ Carcinoma

MC8 = Mucinous Carcinoma 8
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M1 2 UAAINaMIANYIIATZAY mRNA Y848U IGF-1R itae EGFR 1ag7% RT-PCR

Case | age | Tumor | Patho | Tumor nodal | Stage | EGFR |IGF-1R

No grade |Grade size status
1 | s6| bc | 3 4 19/20 3 + +
2 | 45| DC | 3 2 014 3 + +
3 | 42| DOC | 3 2.5 0/13 3 . .
4 |39 | DC | 3 2.8 - +
s |61 | e 4 4 + ]
6 | 57| IDC 1 3 4in18 | 3 + .
7 |45 | DC | 2 5 oinll | 3 | _ +
8 | 43| IDC 1 1.5 On14 | 1 + +
9 |45 | IDC | 2 2 oin14 | 1 - +
10 | 52| IDC 1 1 1in12 | 2 + .
11 | 70 | IDC 1 2.5 1in15 | 3 . +
12 | 38 | IDC 2 0in24 | 1 - +
13 |41 | DC | 2 0.5 0in8 1 + +
4 | 34| oc | + +
15 | s0| mc | 2 9 + +
16 | s6 | Dc | 2 5 3in 8 3 + +
17 | 46 | ©OC | 3 4 0in18 | 2 + +
18 | 49| bC | 3 3 0in9 2 + +
19 45 IDC 2 2 Oin 14 1 + +
20 | 46 | IDC 1 + +
21 | 45| IDC | 3 1.5 oin12 | 1 + +
22 | 49 | IDC 4in 14 + +
23 | 41 | IDC 0 + +
24 | 50 | DC | 2 2 linll | 2 + +
25 | 42| IDC | 3 2.5 1in13 | 3 - .

26 56 IDC 3 4 0in 15 2 + +
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Case | age | Tumor | Patho | Tumor nodal | Stage | EGFR | IGF-1R

No grade |Grade size status

27 62 IDC 3 1 Oin$ 1 + +

28 45 IDC 1 2 8in 13 2 + -

29 44 IDC 2 1.8 - -

30 48 IDC 1 6 5in 12 3 - -

31 37 IDC 3 4.5 8in8 3 + -

32 47 | IDC 2 9 3 + -

33 50 IDC 3 10 3 + -

34 49 IDC 1in 10 ) - -

35 53 IDC 2 3 0in 12 2 - -
IDC = invasive ductal carcinoma ILC= invasive lobular carcinoma

by
300
IGF-1R
(241 vp)
200
200

EGFR

100 (161 bp)

) y
Mwi 1 uaaIndanavoa¥uAIwIe 1as3T RT-PCR 1998U Epidermal growth factor (EGFR,

y 1 4
7714817161 bp) L1ae Insulin-liked growth factor receptor (IGFR, 1714811 241 bp) 1NFULiID

4 9 91 4 v
u:tmmuwmvgﬂ'muzlsumuu
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