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5-Fluorouracil (FU) oY) > E{tiz i § | % Orotate phosphoribosyltransferase (OPRT) okl 4
mRNASI & BB EEN R T & DBIfRB & O, 5-FURBER OGRS & DBIRICOWTRETL 2. KIBES
& UIEH KHEEAOPRT mRNASHL % f-actinz WEBIEH#E & L 72 3@ m R T-PCRE: TR 72, FEEH & IEH A
ED TOPRT mRNANFEIIZZIZ % < (n=22, p=0.98), FEEHOPRT mRNAFH, & FERREE A EE R F
EDBELBD LN o7 (n=22), &/ - HREABEN I b, 5-FURNEA DO A#B] (CR+PR, n=12)
& #&hH (SD+PD), n=16) DEITOPRT mRNADFEBUC X% - 72 (p=0.98), OPRT mRNADEHRIL
B (n=7) KRB (n=21) (cutoff : 1.2) 24T THRETL T3, progression-free survivalizZ(3 A 57
otz (p=0.69), Ulr s, KBREICHIT520PRT mRNAFH & BAREENR S & DBRIZZLL, 20
EBL XD EH L5-FURSERIOME % TRIT 22 LIZWETH 5 2 LRI NI,

#5|F8E | KI¥E (colorectal cancer), A v F > EEKZAKRY RV F7>Z27x7—+ (orotate phosphor-

ibosyltransferase), 5-7/L 4 a3 )L (5-fluorouracil)

.oy FEZHbNTWBEYY, §4 b, 5-FU%5-fluor-

LI ouridine monophosphate (FUMP) ic#&4#:4 5 =

Orotate phosphoribosyltransferase (Ll T, Lick ), DNAAKMES L URNAKERZN
OPRT) 3, KRN TE ) 2 ¥ > Dde novo A WA ICB b 5, IEFEAKEEHEESEH DOPRTIHEMS
B2 OIS LMK THD, £/, 5-FUE Y ~ OPRT mRNA#HiL ~ L & 5-Fluorouracil (FU)
BBILT 2 3RO LTI > L L EBELREH DEZM (PUEEZHR) L OBBEIREI LT

— 126 —



K3 #hOrotate phosphoribosyltransferase mRNARH & RHEFHN 15 & 155-Fluorouracil RHUREA DEEKERIR & DR

Table 1 Profile of patients whose colorectal cancer and normal colonic mucosa were evaluated in
relation to gene expression of orotate phosphoribosyltransferase (OPRT).

A, Dukes' . Macroscopic| Depth of | Histological | .. Lymphatic | Venous
Case (Y eagis) Sex classification Site featm'ep invasion diﬂ'eremiftlion* Size (mm) invyn:s)ion* invasion*
1 36 | Famale C Rectum 2 pT3 mod 90 ly 1 vO0
2 48 Male C Rectum 2 pT3 mod 57 lyl vO0
3 50 Male B Rectum 2 pT3 wel 50 ly0 vO0
4 50 | Famale D Colon 4 pT3 mod 55 ly3 v3
5 51 Male C Rectum 0 pTl1 mod 12 ly0 vl
6 53 | Famale D Colon 2 pT3 mod 30 ly2 vl
7 54 Male B Rectum 2 pT3 mod 70 ly 0 vO0
8 54 Male C Rectum 2 pT3 mod 40 ly1 v2
9 62 | Male C Rectum 1 pT3 mod 22 IyO v1
10 63 | Famale C Rectum 2 pT3 mod 22 ly3 v2
11 65 Male A Colon 2 pT2 wel 38 ly 0 vO0
12 65 Male A Colon 0 pT1 wel 30 ly 0 vO0
13 66 Male C Rectum 2 pT3 mod 40 ly1 vl
14 66 Male C Rectum 3 pT3 por 50 ly3 v2
15 67 Male D Colon 2 pT3 mod 35 ly2 v2
16 68 | Famale A Rectum 2 pT2 wel 30 ly0 vo0
17 70 Male B Rectum 2 pT3 wel 75 ly 0 vO0
18 70 | Famale B Colon 3 pT3 mod 70 ly0 vO0
19 70 Male D Colon 3 pT3 mod 45 ly1l vl
20 71 Male C Rectum 2 pT3 mod 70 ly0 vO0
21 75 Male B Colon 1 pT3 wel 34 ly0 vO0
22 75 Male D Colon 2 pT3 mod 10 ly2 v2

*: Classified according to Japanese Classification of Colorectal Carcinoma (Japanese Society for
Cancer of the Colon and Rectum, First English Edition, Kanehara, Tokyo, 1997) .mod: moderately
differntiated, wel: well-differentiated, por: poorly differentiated

Table 2 Background data of colorectal cancer patients who received 5-
fluorouracil (FU)-based treatment

Mean age (range):62.5 (41-72)

Sex: Male/Female=12/16
Primary lesion:Colon/Rectum=13/15

Non-curative/Recurrent=27/1
Type of treatment: 5-FU+leucovorin+UFT,23; Hepatic arterial infusion with 5-FU,5

Target lesions according to RECIST classification

Liver,21; Liver+lungs,l; Liver+lymph node,2; Lymph nodes,2; Local (Intrapelvic),2
Response: CR/PR/SD/PD=1/11/7/9

LN WE IS BEIZ I N Tw ey,

RECIST:Response Evaluation Criteria in Solid Tumors

MR HE

4, KB DOPRT mRNARHL ~
Lk BRHER B T - OBSE, 5 & U5-FURMN I 1 4B C19964E10 H 2 5 20034F 4 H ]
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Fig. 1a Comparison of relative expression level of orotate phoshor-
ibosyltransferse (OPRT) mRNA between colorectal cancer and correspod-
ing normal colonic mucosa (n=22).
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Fig. 1lb There was no significant

relationship between colorectal cancer

and corresponding normal colonic mucosa in terms of relative expression
levels of orotate phosphoribosyltransferase (OPRT) mRNA (OPRT/beta

-actin) (n=22).

mRNAN R 2 L8 L 72, 226104, M3,
TORIEERR, WHREY, MHMFRIBEEEE, MSE,
Dukes'7#, Iyl ¥, vIRF 7% & DERRHEF I
HFizowvwTTableliz/RL 72,

BET2 [ RET 1 TRETL 2222 R BRI BT
50PRT mRNA%H &, Table1 TR L 72 BEKH%
BRI T & B ERET L 72,

%513 [ 5-FURBUERI DHITAE D 7 WIEAR
YIgR27# (#FF 1, 299 %, Dukes’ Do 5%
E0) BLUBRABE 1HDOAI28FNIEFRE
HOPRT mRNA#3H &, RECIST (Response
Evaluation Criteria in Solid Tumors) %%
# - 725-FURBUEA NHUE SRR & HBfRICD
WITRRET L 72, F 72, ®KEF2 T/ 5 N720PRT
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Table 3 Relative expression of orotate phoshoribosyltransferase (OPRT)
mRNA accoding to various clinicopathological factors

Variables Relative OPRT expression p-value
Age

>=65 (n=12) 1.1 £02

<65 (n=10) 1.1£0.2 0. 60
Sex

Male (n=16) 1.2+0.2

Female (n=6) 1.2+0.2 0.77
Dukes’ classification

A (n=3) 1.00. 4

B (n=5) 1.3£0.2

C (n=9) 1.3+0.2

D (n=5) 0.9%£0.3 0.68
Site of primary lesion

Colon (n=9) 1.0%0.2

Rectum (n=13) 1.340.2 0.30
Macroscopic feature

Type 0,1,2(n=18) 1.140.2

Type 3(n=4) 1.4£03 0.42
Depth of invasion*

pT1/pT2 (n=4) 1.3%0.

pT3/pT4 (n=18) 1. 10. 0.73 *
Histological differentiation

Well-diff. (n=6) 1.0%0.2

Moderately or poorly diff. (n=16)1.2£0.2 0.44
Maximal diameter of tumor

>=45 mm (n=10) 1.3£0.2

<45 mm (n=12) 1.1£0.2 0.29
Lymphatic invasion

Positive (n=11) 1.0%0.2

Negative (n=11) 1.4%0.2 0.11
Venous invasion

Positive (n=11) 1.4%0.2

Negative (n=11) 1.2£0.2 0.58

*:TNM classification, mean+standard error, One-way analysis of variance (ANOVA)

or Mann-Whitney test

mRNA 5 8l o 3t {li % cutoff & L TOPRT
mRNADFEB % 5k 2 B2 40F, progression-
free survival # 8 L 72, & 3 72861 »
RECIST I HE » 72 AR R A HUE BRI R 2
GHERREFIZOWTIZTable 2 127k L 72, 5-
FU+leucovorin+ UFTH#HETIIBEHRYD = & <,
5-FU 400-500mg/m?/2hr & leucovorin (7 4 ¥V &
N HE®, T4 2L ) —) 200-250mg/m?7) i,
WagE GA 1M, 3 ELEKENHE, 18K, L

TREZPR D, & 5\ IIPDAHER SN B F THED B
L) g, tegafur+uracil (UFT % 7212UFT-E-)
(2—2774—8 Fi3z—x771—-E®
KMEE LT %) 300-400mg/body/day 7+ H # 5
#i1-o72, F7:5-FURBIENER T, HA1-2
8], 500mg/body/1hr » F&hiEiz doxifluridine (7
v e @ il sIEK) 600-800mg/body 7)iE H &
N5 247> 72, WiGH & LGB 8 LI,
RECIST#r 3212 & 2 HUlEBEAh R o) 54 2 17 - 72,
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Fig.2a Relative expression levels of orotate phosphoribosyltran-
sferase (OPRT) mRNA according to response to 5-fluorouracil-

* based treatment.
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Fig.2b Progression-free survival according to the relative expression levels of
orotate phosphoribosyltransferase (OPRT) mRNA. The cutoff value of relative
OPRT mRNA expression (OPRT/beta-actin) was determined as 1.2, based on the
median value of OPRT mRNA expression of colorectal cancer specimens (n=22).
High expression: >=1.2;Low expression: <1.2

OPRT mRNAMFEE . f-actink N EBEE %
L L7 EBMRT (reverse transcriptional) —
PCR (polymerase chain reaction) #: TOPRT
mMRNANDEHBZ2EH L 72, T bbIEREENY)

i, 7272512 —T70C THEERT L Th - 125kt
BRI IEREER & B IR F R 2 AR L L
72 o BB FEL300-500mgd HIEER /T =Y > -7
/=) - 7un7iiagErHAvTtotal RNA
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i H L 72 1%, 85 H 1S T complementary
DNA# &% L 72, PCRIclxthermal cycler (Ta-
kara) # v, 94C30% (denaturation), 54°C30
# (annealing), 72°C45% (extension) D &MH-T,
30, 32, 34H A4 7 NAT - 72, BEEE 1172 DNAD 4]
FIE2.0% T 7 a— 25 \VERIKEETIT- 72, 7%
B, & FOPRT mRNAIZ#REM Zprimer& L T
sense 5'~AGTGGATCTAGTGTTTTGGA-3,
antisense 5-GCAAACTTCCGGTCTTCAA-3
W, 5 LOI0REK T EELNAPCR % 1T
vy, PCR B ¥y ) sequence % ## 3% L T OPRT
mMRNAICHERWTH B 2 L 2HERL 72, OPRT
mRNARBEOWEME CEER) 13, PHEELEIC
F\vr72 B-actin mRNADFEIL & T L 72 HAHE
ELTEHRLAE@2YA 70V, kB, 60D
BEARAD LHFRICHT %informed consent % B
HL72,

#ft &t Datal3F¥y+#i#R#= TR L 72, pair-
ed datao? bz iz Wilcoxon's paired test#,
unpaired data? lb#ic (3 Mann-Whitney test#
%\ (2One-way analysis of variance (ANOVA)
# F w7z, MBI #1213 Pearson’s  simple
regression analysis#% Fi\>7z, Disease-free sur-
vival curveizKaplan-MeieriE &L, %L
I= I3 generalized Wilcoxon test% V272, $XT
DN T, p<0.0562 L > THFE L7,

w R

#5171 : OPRT mRNADOREI L ~ LI BEBIE
WIS, 240 4128 L, FEETIZ1.240.6
ThHY, EERBHE S ERoOM cAEEZR
Zh 72 (p=0.98) (Fig.1la), 72, 1EH AMkb
B OB TH B L HBER Lo Lo o 72
(p=0.43, r=0.18) (Fig.1b),

T2 FEHEOOPRT mRNAFRH &, i
L 72w NoBERREZNN ToMIc A& B
HI3SH e - 72 (Table 3)

%5t 3  H%%) (CR+PR, n=12) DEFEHIC
$13 50PRT mRNAL ~L%0.65+0.10TH %
DKL, #E3HE (SD+PD, n=16) O % i
0.71+0.13TH D, HxhBI & EMHI OB TOPRT
mMRNARHL XNICHFEEZ RO L - 72 (p=

0.98) (Fig.2a), 72, W&t 2 o k226 »

OPRT mRNAV XD HRAEHT.28H - 12728,

I N %cutofffi & L T, #&F 3 DiEfl % OPRT

mRNAZEFBL (n=7) LEEB (n=21) 245

|7, progression-free survival % H#& L 72 4%, WiEE

DAEFHEICEEZRERALN L2 -7 (p=0.69)
(Fig. 2b),

£ g

ShlomEs Tl 3, OPRT mRNADOFIH %
TER KRR & il Tl L 729 2, @iz BT
% FEBL & BRI AN T & OB #EMEIC DWW T
LR L 72 5-FURBUE R D HUE BRI B §
LEEFOMRNARIBL O IEH KGR & 585 & »
EOOHEEXMDZEI3EETH B, Bl 1F
Hotta 5213, OPRTLIAMZS5-FU% ) ~wBE{LT 5
BFENHV LD TH 5thymidine phosphorylase

(TP)I3IEEBTE D RBALTTHEL, L LIEFER
L IBORBROMICIEDOHBEY»H 5 Z & 28EL
Twb, 372, 55FUAGBT 2 AR TH 5
Dihydropyrimidine dehydrogenase (DPD)!V¢)
mRNAZFEBLIZ DWW TIIEEB & D IEH KK O
HHEABICECE V) REPRRAEI B2, 4
[al#% 5 172OPRT mRNAZH Lk TlE, 3EH
EMIEDMTED L C, FHRIICIIRI L BRI
Ferzends, BELBERCL VR LEbNS,

A lofET T, SO OPRT mRNASH &
EEARIREL 2B R i DT L R5 e BAfRIZEED &
N7 - 72, KBFEMAEDODPDIZ DWW T, BEERE
ENBRS L blzoN, Fi2) > EiEE RS &
D BB F A mRNAFEB A E - Z & s S
T3 RIZOPRT mRNARE L IEDERS
I & » TEELZT 58812103, 5-FURDUE
&2 WAL 247 ) BICIZEEYILETH
575, SRIOMED 5IZZ2D L ) wbBED LW Z
LR E Nz, Kz 817 520PRT mRNA
FH L BRKRE R FI2 O W» TRE L 28
iz, SR EZBCTR RS Lr-72, b
AT, A S, LN 59ZOPRTEME & ERIKR
P T & OBRIE v E L Twb,—H,
TR SIE B LY, WRE s 5T
WRIE & ) BBICHEIROOPRTIEME S E W S i L
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Isshis 3, OPRT & DPDAWitH 3 5 = & AF
R S T B KIS IR & F VW 72 Etic
VT, OPRT#HH:EEid DDPDiFHARME DA A
b T, 88.9%ND5-FUMin vitro chemosen-
sitivity 25 5115 & L Tv %, Ichikawa 5713
UFT+leucovorin® % 5- % i 28 2 AT 5
KRNI B W T, HIEERNAOPRT mRNAD*
B, »5WIZOPRT & DPDOmMRNA¥ B

SEWEA, S-FURBUERI ORI R T HIK-FI2 % 5
ZEEHEL T, BRRWZ L2, Ichikawa
LD KETHFE T L OPRT mRNA%BL & DPD
MRNAZRH»WAHE L T 5, T4 b b, 5-FUE
POSF DRI WIFZ 15 DIZOPRT mRNAF
BR{HEW 723 Th {, %DbackgroundiZ (35-FU
BT 5 3RS TH 5DPD mRNA LKW 2
LICLEEIVETHY, OPRT mRNAFEH L
B o 5-FURNERI O E 2 BET 208 7 »
IZOWTIRE LG 5REVBLELEbNLE, bl
A4Z, Inokuchi 5813, k¥E23Bl N R FER S L O
FEBEN T Ty, OPRT mRNAZEH &
DPD mRNARBUZIIHFE LMHREIZ v EHiE L
TWwb,

A KEF TIRS-FUD AR & ExhBl o | T
OPRT mRNADFEH L ~NvizfHYoverlap L T
W72, %72, OPRT mRNADFEBOEK Tpro-
gression-free survival # ik L 2356 C4, 24#F
I THEFEMROSEL > Tz, L -T, 41
SEFIE F B L THARH L AT, KD
OPRT mRNAFRH L NNz b, - IEGHE
YIRS 55-FURSUER D HUE LR R
TFRT HDIEHETH B &) fEawic % 5 THE
A,

SEIOBEHILL T OB TE 5 % 2 RET D&
BENTWE, $3% 112, OPRT mRNADOFIH
DB A - 72728, 5-FUDHURE RS R 1 B
T it (DPD, TP, thymidine synthaseZs
&) OMRNARBUC DWW TR Lk o722 &
Thbd, ZOHEIZOWTIIESHROMIEREL L7
WV, #5212, OPRT mRNADOFEB L~ & OPRT
WEHEELTLLMEBEL VRS 52 L TH
%o ZDRIZDOWT, &AL VIIRREBIEA106) &

Ligny oo, KEEHHOOPRT mRNAZKH &
OPRTHEM DI IZAE LB LW EHEL T
Wb, #3129 HOPRT mRNASHIC XY
DIEFH MR AL BT ST, BEREL 2
laser captured microdissection #2202 & %
mMRNARBOHTIC AN, BELIEL S, LD
HABIT LG, L L%ds, DPDERD L -
125-FURSUIER O BUEE R & nBIfRICIZIZ 2
v ZNELNTWENERLY), OPRTIC
DWTIIHREDE LD THLL, wWEEIZar+
PH 2L N T, L b KBEIERA
% Fw T5-FUDERIRZN R % #RET L 72 8y HR DY
EbOHTHLLOIPBKRTH S, 20K, 4ED
WRIZEELRRIC LD EFEZ N2 THREL
726
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