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Expression of Thymidylate Synthase in Non-Small Cell Lung

Jinyoung Yoo, Suzi Kim', Byoung Yong Shim?, Sung Hwan Kim', So Hyang Song?,
Deog Gon Cho', Meyung Im Ahn’, Chi Hong Kim’, Kyu Do Cho, Seok Jin Kang
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Background : Thymidylate synthase (TS) catalyzes the methylation of deoxyuridine monophos-
phate (dUMP) to deoxythymidine monophosphate (dTMP), and this is an essential step in DNA
biosynthesis. The present investigation was designed to determine the expression of TS in the
patients with non-small cell lung cancer (NSCLC) and to assess the possible associations bet-
ween the TS status and the p53 or proliferative index (PI). Methods : The archival tumor tis-
sues from 56 previously untreated NSCLC patients were examined by immunohistochemistry
for TS, p53 and Ki-67. Results : Forty-one men and 15 women (age range: 35 to 79 years,
mean age: 62 years) were included in this study. The TS expression was high in 40 patients
(71.4%) and low in 16 patients (28.6%). The aberrant expression of p53 was detected in 35
patients (62.5%). The mean Pl for all the patients was 31.4+12.1. The TS-high tumors tend-
ed to be more poorly differentiated (p=0.069). The TS expression by a semiquantitative four-
scale grading system was significantly correlated with the Pls (p=0.003). No correlation was
established between the TS expression and the p53 status (p=0.806) or survival (p=0.951).
Conclusions : TS was not confirmed to be a useful marker for determining the prognosis of
NSCLC patients. However, our data suggest that the tumor cells with higher TS expression
have a higher proliferative activity.

Key Words : Lung neoplasms; Thymidylate synthase; p53; Ki-67

& A% BANENH AR50 B A7 AFE WE v 9)
o 2RAR AEIA JeiE AYSHE AF A% 2 A of
2 98] WA 29k

Thymidylate Synthase (TS)+<
E JAA SuoZH DNA 40 2442 dEE 3

dUMPE WE3IA#A dTMP

=3
At} dTMPE dTDPE AA dTTP7} ©t) dTTPE DNA &

ol Fog EZol7] Wi, dTTP F4e] JA1E 74+ A=
+ DNAS S8 578 5 §lo] 4=t AZF717F H57]

U AZ7E SA Bk TSE 4 AW oflel M EoM =
HIE%—#% el B3 AAEA, TS| &3 A7= F2 9%
b ES] el gk o 24 UldllA TS @ae] &}
FU9 oFE AAs} BHysh Aol gl o o A

5_ ];]‘ “ A
£ Wit TS Wile] £94% o7} 2gsu g 4

O

l%
A



H2HE0||A Thymidylate Synthase2| gisd

FHOZ XF3|of dhths HuEo] QlE WA, o9} ARukE = B
F& Sk e NSCLCOA TS wHe] st A= g =
24|, F< NSCLC 3olA] o+ & UFT (tegafur®} uracil?]

1:4 23}, Taiho Pharmaceutical Co, Tokyo, Japan)E& AT+ %
o3l &3} glve A7 A=t RaEHAg

TSS B JErt AE 7170 J3E A F3et 71Hde
AR gkt e TS7F A2 £E3 S Hoste
DNA 3 FA9| sfue|BE AAxe] F2|3} o] 91& A
oZ Holn ulghM TS Firdo] vgdd Al X549 Aol
A, T TS o] AHH 07T AE A7 $4& EX38+=
ZAAA g1g ozt 9l

HAA 17p139] $IA|3lE ph3< €44 DNAE E7-3al Al
X S 2T 7eS U ofl Al X Eset xR
AL Aofshe wf- SR8 T4 FrAAeE” o] fAAL
AAEAY Hol7h dojupd shte] 4717t thE AR thA|H
o] Ho| Thils Ay Adgtey, o]9} Zro] wolg e Fa} Fejof
sk dOoA o p53 T HTE kg AJo] EolA W7t
ZAARBE FEAE Yol A gk o3 p53 Tl A
A s 2 A4S vilst] AEF71E Gl7le HEA
atod A EZA S oAk uhd, o] 2 o] 715E AL F
F FA 71993l Fek” p53 T o] FLEL o FgA
&3] B wEhA ol T WA 7)Ao T8 9T
e ACE AZE 22 YoM o FoE dRTATE A
TH sht NSCLCOM = obF =39 o7} Boh A2 A

p

=4

of =™ TS B p53 mRNA7F 3j2A4] el 3= A&
L% I BAE I 5-FU FAARY HEE S

3
she B TS vl Al p53 TG ol 88 4 irke 0] A
7)€ ek
olo] AREL NSCLC SAE A Z TS106 THEE 34
o]43 Mgzt PM S B3] NSCLC 23 W TS ¢d
EE 18k p53 B Ki-679] AT o - QrkEA ] 9]¢
otobr A} BT

i oxt mlm

Hloll A 20001 1€5-E] 2001
Alg)ate] 7o) g HAA
o WAL 2ol glste
é ! B3 A7t kst
o] e tFo R S
H (11-6371€) olSict. &
HE & Y AeS el

M O ® oE Koo
s b W
Sinzs

O O]
3y Jo X
o e s
) ™, ofo
s 2
> N E

UL
- [
r1o r o Im
%

BN
>
rlo
old
o
ol
=)
o,
(o
ru

413

At
IR SISt

AMG 2L 10% 4 2T TAT & T4 32
Az el wE) stk 2ujHE A Fs A HuEA - 4
HAE sho] Zedel] o] §-8kgith 7t oA Eolv HAPE ¢l
© UEHe g £55 &Y Aee H, 4 um FA A
& AWg 77t 44 FeA B A" £k =(poly-L-ly-
sine EX)ol FAATE 1 F 1742 sntEsdd-o o4 das

312, UmA] 342 TS, p53, Ki-67 &gol that vz s)sty]
A5 AlEatsic

HAZA eI A-S 3l 94 80°C B 3 A|ZF AX
A7 ThE, AMLRIO 2 A 2oA 287k 43] aleisiolnh 1™
The 100% 43&2 1037k 33] A28}, 10% citrate buffer
(Zymed, San Francisco, USA)dl E7} 120C &] Z4EHF7]9
A 1587k 74E s 5, Ao A] 2037 WA]EHAT 45°C 9] AlF
AN 07 374 33] A, 22 Yo el lstass
A ate] 3% FFshringol 45CoA 57 FHEAIR
o elop A2 930103 53] Aof . Wisol kel 249

< AAE7) Y8k 1:1000.2 3 A3 vAA FAEH(Zymed,
San Francisco, USA)®] 45°C ol A 6027+ HF-S-A ]23\1:}

Az}t skAl= TS106 (Zymed, San Francisco, USA), p53
(Zymed, San Francisco, USA), Ki-67 (Zymed, San Fran-
cisco, USA) thal S22 A EEA, Z}7F 1:500.2 343}
o] 4C YHarelA] skt F3t vESAIFATE o] $- o]k & (bio-
tinylated anti-mouse immunoglobulin antibody, Zymed, San
Francisco, USA) & 1087F WFA17] & 4|2 ==l o 2 3584
Al 2 AolWith 18 ok streptavidin peroxidase detection
system (Zymed, San Francisco, USA)S ©]£3} biotin-avi-
din Eo] 2%S 5359tk thA] Aol £ 33" - diaminben-
zidine tetrahydrochlorideE ©]€-3ke] 1087 W43l T2 Me-
yer's hematoxylin (Zymed, San Francisco, USA) 2. & t24
4 asi

24 fZ2e 94 o 97
o S oA BE H4S Y5
ol Sl U 2AL, Ki-6TS BE 242 Py R0z

ki

oM Zn B

52 7 B HeAP SHACR itk TSe TUA
29 83 AEF YollA 2oz AaEOH, Johnston 59
TS olgsle] WA o2 dssin. 5 A8 9HHA &
2 950, 25% "IN 1+, 25-50%% 2+, 50% o) 3+
= %Lv‘i—o}adﬁ} J9 th oA TSO] 2 AEE F FoE U

4
l‘lf
__WL‘
o
?

I+ AL, 2+~3++ j“e‘fﬁ‘%ﬁi T
Bo 7

P53 o] & 20 W wkgo] UBhiwiA BekdE A0,



414 =]

e AA SAE 1% oV s Fem wsst SAHH 2

Atk Ki-672 FHAE do] JNE 295 P AER A5 HE ARE SPSS version 115 §A Z2IE o] §3te] &
&=, doowl wh& o] AP0 R 1000709 FLAEE Aol Asilth Az StetdAlel o7t TS, p53 W W, PI 7k
ol T P HZE NEEE ol HZTA S (proliferative index,  AFRIA, T o5 JEEITHH ARF Aol A

P& 3ttt 23 342 F o) Wyt wE AlEs & + Pearson’s X° test2 AASIAOH, 9] FE2 005 oJFtR
HAAE AL, 22k 219 Hdgtol 10% o1 kel 7t stk AEE2 Kaplan-Meier methodE o]-&3fe] £2J&1%
e ASole olF dedv)doz At o, AZE 7|7kl thEk o BAL Cox regression modelS

Fig. 1. Immunohistochemical staining for thymidylate synthase, p53 and Ki-67. (A) Tumor cells show scattered positivity for thymidylate
synthase in a represertative case of TS low group (Grade 1). (B) Tumor cells show strong and diffuse immunoreaction in a represertaative
case of TS high group (Grade 3). (C) Strong nuclear reactivity for p53 is present in the majority of tumor cells. (D) Tumor cells demonstrate
positive immunostaining for Ki-67.
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Table 1. Relation between clinicopathologic variables and TS
expression
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Table 2. Multivariate analysis of prognostic factors in 56 patients
with NSCLC

Variables Case No. Low TS High TS p-value
Age, mean: year+SD 622+106 633*+114 62.6+85
<mean 23 6 17 NS
>mean 33 10 23
Gender
Male 4 9 32 NS
Female 15 7 8
Pathological stage
| 12 4 8 NS
I 10 1 9
1l 21 8 13
v 13 3 10
Histologic type
Squamous cell 24 3 21 NS
Adenocarcinoma 21 11 10
Large cell 1Al 2 9
Differentiation
Well 10 5 5 NS*
Moderate 28 8 20
Poor 18 3 15
p53
Negative 21 7 14 NS
Positive 35 9 26
Ki-67, mean+SD 31.4+12.1 241+91  341%35
Low (<mean) 30 11 19 NS'
High (>mean) 26 5 21
*p=0.069; 'p=0.068.
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Variables Relative hazard .
interval p-value
Age 1.026 0.569-2.449 0.315
Performance status 1.011 0.703-1.421 0.092
Complete resection 1.765 0.971-2.305 0.012
(yes vs no)
Pathologic stage 1.144 0.827-1.875 0.037
Differentiation 0.714 0.418-1.265 0.623
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Fig. 2. Survival curves of NSCLC patients according to TS expres-
slon.
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