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The Expression of Thymidylate Synthase in Breast Cancer
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Se Chung Oh, M.D., Sang Seol Jung, M.DD,, Jae Sung Kim, M.D.
and Seock Ah Im. M.D.*

Department of Surgery, Catholic University College of Medicine, Department of Medicine,
Ewha Womans University College of Medicine”, Seoul, Korea

Fluorouracil is well known as a standard chemotherapeutic drug in breast cancer and other cancers
that is converted to flurodeoxyuridine monophosphate (FAUMP) and leads to the inhibition of
thymidylate synthase (TS) in tumor tissues. The role of this enzyme is the catalysis of the
methytation from deoxyuridine monophosphate (dUMP) to deoxythymidine monophosphate
(dTMP), which is a very important process for DNA synthesis in tumor tissues. Increased level
of TS protein correlates inversely with sensitivity and response to 5 FU in human cancer cell
lines. Authurs evaluated the TS expression level using the immunohistochemical staining and
analysed their relationship with other prognostic factors and clinical outcome of breast cancer
patients. The results were as follows, 1) TS level was not related histopathologic stage, invol-
vement of axillary lymph nodes, estrogen receptor, progesterone receptor, recutrent type, primary
tumor and recurrent tumors, disease free survival rate. 2) TS level was associated with c-erbB2
overexpression. 3) c-erbB2 overexpression was related with recurrence rate. 4} TS level appeared
to be related with recurrence rate. So we conclude the TS level can be used as an independant
prognostic predictor in breast cancer patients. (Journal of Korean Breast Cancer Society
1999;2:227~239)
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Fig. 1. Immunochistochemical staining of formalin-fixed, paraffin-embeded specimens of breast carcinomas
using the TS 106 monoclonal antibody. Note the diffuse positivity present in the nucleus of the carcinoma cells.
(A) intensity 0 (%200) (B) intensity 1+(x200) (C) intensity 2+(><200) (D) intensity 3+ (<200).
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Fig. 2. Immunohistochemical staining of formalin-fixed, paraffin-embeded specimens of breast carcinomas
using monoclonal c-erbB2 antibody. Note the positivity present in the membrane of the carcinoma cells. (A)
intensity 0 (<200) (B) intensity 1+(>x200) (C) intensity 2+(>200) (D) intensity 3+(x200).
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(Table 2). A gchs Bae)l §A49 ckTable 4)2,
Table 1. Characteristic of Breast Cancer Patients
Nonrecurrence (%) Recurrence

No. of patients 21 18
Median age (range) 47 (28-75) 48 (27-61)
Stage

I 3 (14.3) 1(56)

I 15 (71.4) 5 (277

111 3 (14.3) 11 (61.1)

v 0 1 { 5.6}
No. of lymph node metastasis

0-4 15 (71.4) 7 (38.9)

5% 2 (9.5) 5027.8)

=10 4 (19.1) 6 (33.3)
Operation

BCS * 4 (57.1) 3 429

MRM T 17 (53.1) 15 (46.9)
Chemotherapy

FAC! 5 (38.5) 8 (61.5)

CMF® 11 (55.0) 9 (45.0)

5-FU 5 (83.3) 1 (16.7)

* breast conserving surgery.
+

¥
§

modified radical mastectomy.
5-FU; adriamycin; cyclophosphamide.
cyclophosphamide; methotrexate; 5-FU.
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Table 2. Correlation between Clinical Variables and TS Staining Grade of Breast Cancer Patients

Low TS expression High TS exprssion P value
No. of patients 17 22 -
Median age, years (range) 47.1 (28-70) 48.8 (27-75) -
No. of lymph node metastasis 0.621
04 11 (64.8) 11 (50.0)
5-9 3 (17.6) 4 (18.2)
=10 3 (17.6) 7 (31.8)
Stage 0.254
i 3 (17.6) 1 (45
| 9 (53.0) 11 (50.0)
| 4 (23.6) 10 (45.5)
I\ 1 (58 0
Table 3. Correlation between TS Level and ER/PR of Breast Cancer Patients
Low TS High TS P value
Estrogen receptor 0.250
Negative 11 (64.7) 9 40.9
Positive 6 (35.3} 13 (59.1)
Progesterone receptor 0.953
Negative g (52.9) 13 (5%.1)
Positive 8 (47.1) 9 (40.9)

Table 4. Correlation between ER/PR and Recurrence rate of Breast Cancer Patients

Recurrent cases/No. of patients

Recurrent rate (%)

ER+/PR+ 3/9

ER+/PR- 8/10
ER-/PR+ 38
ER-/PR- 4/12

333
80.0
375
333

4, CerbB-2 EREAIR} TS Wal 4l 1jdEne|
BHA|

C-erbB-2 H¥e] okAle) uf] 226l 5 126]|(54.5%)el]
A Aubsle] c-erbB-2 M -S4 Kok Adhgo] A
vielytci(Table 5). TS o] & & 1764
c-etbB-2 SFA1L 8ol|47.1%)Q 5 B 7 22¢f F
c-erbB-2 ¢FA1-2 140l(63.6%) 2. c-ertbB-2 94 w)
TS W] mghon) FAE foldE alsivke-

0.478)(Table 6).
5. 7S WD Qi Uit 91 THLae| k|

M A 3960 F 18elelA] AT 2
106117} A1 7 867} Aol v, A%
o ke 5, 7, ¥, gl Aolzh YANRH L
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F AR HURS TS WHEA e Fol 39



}

T2 2 99 el AN ol 3 QIAREAS] Thymidylate Synthase i) g

233

Table 5. Correlation between C-erbB-2 Oncogene and Recurrence Rate of Breast Cancer Patients

Recurrent cases/No. of patients

Recurrent rate (%)

C-erbB-2 expression

Positive 1222

Negative 6/17

54.5
353

Table 6. Correlation between TS Level and c-ertbB-2 Oncogene of Breast Cancer Patients

Low TS (%) High TS (%) P value
C-erbB-2 expression 0.478
Negative 9 (529 8 (36.4)
Positive 8 7.1 14 (63.6)
9 o —- -
Ty g
O ;
I § o8 | l
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= 5 !
o 3 8 i .
0 9 04 i 1
Q o t
o | ———
02+ ! Low TS axpressnun
N High s axpresslun
I "T"J"'I'“n"'i"""\"’""l ]
0 o2+ 3t 5 10 15 20 25 30 35 40 45 S0 55 60 65
Intensity of TS staining Disease Free Survival (months)

Fig. 3. Correlation between TS level and disease-free survival of breast cancer patienis.

(30.0%), = o] 74l(70.0%) 2 TS %7} =&
9 BRI} BhSkeRTable 7). F2AM 9% 3
B RS} W gl Mol B4R HdzA 9
g4 7Lk TS Wile] F& Fol UA FolA 7
01](87 3%), Tl Al 601)(75.0%)90 T TS w¥o]
o] ik RYGIA 1900259), FLAel
A 29005 02 TS o) 58 Aol
ghort SAlE 2142 QSlrkP=1.000)(Table 8)
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Ak PR 90 489G BRAHLRL do)
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Table 7. Correlation between TS Level of Primary
Breast Cancer and Systemic Relapse of Breast
Cancer Patients.

Systemic metastasis Low TS High TS

Bone (n=3) 2 3
Lung (n=3) 1 2
Liver (n=1) 0 1
brain (n=1) 0 1
FHAEAR ZHEatgleh TS o] W T 174
% 130llol4] Aol YA THAEES 76.5%%)
vh FE T2 22 F 8ollellA] Aol g9l ‘I'Ho]
ALEE 364%E P oA o] FigEgol ¢
oA Eehaut 7 e FAAE {24l °i?it’r
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(P=0220). L ol EH F7h Hi7] wiio] ol
7} A42bEle](Table 9). TS WHo] #8595 27 APt
& Yo AE 2A A TS s kg
A9 2 BAPE ¢l Aoz JelyekFig 3,
Table 10). i

7. TS &8l uEnte] 2HA

W #hR) 39o F AubEl ASs E 8o
TS WA E7} 0Uuy 6od] 3 200)(33.3%), 1+Uuf 11
oll F 264|(13.2%), 2+l 124 3 7¢[(58.3%), 3+
=i 100l 5 746(70.0%)7} Apelesto] 1S ubdo] Yo

3 8 T AprETel FURAZE P=0030
o2 fo¥ Ao tehgoh @ TS R 0
7} 1+ i Aol w7 e RS B8
7k A7) ER) Hem AR (Table 1)
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4t 32t 39We] £ X Rzl xNgE A
gkek. CMF AlAIE A831 793 200 & 9q)]
{45.0%)ell A4 Zbo] viElgta 1 S TS We] Yo
b 10e] F 16l(10.0%), 28 o] 10al] & 8o
(80.0%)31ct. CAF A= 13¢]] & 8|(61.5%)0ll4]

Table 8. Correlation between TS Level and Primary Breast Cancer and Local Recurrence of Breast Cancer

Patients
Primary cancer (n=8) Local recurrence (n=8) P value
Low TS 1 {12.5%) 2 (25.0%) P vatue
High TS 7 (87.5%) 6 (75.0%) 1.000

Table 9. Correlation between TS Level and Disease-free Survival of Breast Cancer Patients

Low TS High TS P value
Non-recurrence/No. of patients 13/17 8/22
Disease-free survival (%) 76.5

364 0220

Table 10. Correlation between TS Level and Disease-free Interval of Recurrent Breast Cancer Patients

Low TS (n=4) High TS (n=14)

Disease-free interval (months)

6-12 1 4

13-24 1 1

25-36 2 5

37-48 0 2

49-60 0 2

Table 11. Correlation between TS Level and Recurrence Rate of Breast Cancer Patients
Low TS High TS
0 1+ 2+ 3+

Recurrent casefNo. of Pis. 2/6 2/11 712 7/10 P value
Recurrent rate (%) ‘ 333 13.2 58.3 70.6 0.030
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Table 12. Correlation between Adjuvant Chemotherapy and Recurrence Rate of Breast Cancer Patients according
to TS Level

Low TS expression High TS expression

5-FU (n=6) 0%2 (0 %)+ 1/4 (25)
CMF (n=20) 110 (10.0%) 8/10 (80.0)
CAF (n=13) 3/5 (60.0%) 5/8 (62.5)
* number of recurrent cases.
t recurrence rate.
AHke] Wehtm TS wado] Yo o] 56| & 3d) FEGA e H¥ex TEwsl 14, sty En)
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