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5-fluorouracil (5-FU) Mtk icBiEd 2 Bz F% 5
HEREFVRECBVWTREL, ZOBMEIT- 1o
RO, BRERFACLDFAKCSFUMEEZS5 A
ZEZFERIBEEML-, 0&oRR dUMP D4R
IZB95.9° 3 glutamine amidotransferase (GLMase),
carbamoylphosphate synthetase (CPS ase), aspartate
transcarbamoylase (ACT ase) % 2 — F 3 5 ELH
DBEF ural” Tho1e b2V EDIES cerevisiae
OFUR4A BIZF MR OHWHFRELRFTH - 72,
COFHBETTFE fr2r & & fc, ffr2t BRIFER
12 & % 5FU itttk i3 B~ @ uracil ORI & 0 3
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2550 LTHEHEIN TV LV D20 DEIEF
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REXREAVEBECIBVLT, UL o{bEE
WRIG LW, & 50VIEEOARIE VL THER O
BoESRED L, REEMETT V-2 E1E
FEERATIC LI LIZERD o, bR BIF2ERL

MOV LD EH>TWVE, OFERIMMELE WV HHE
RICOVTRBAASITITHUMESLINTED,
MDR #f=Fa &0 P-EEAEOBEET 560, b
¥4V AS5—-¥OB5TLI60, LFy 7 2ROES
TB5HD, TuFMEENICHT B DR ESHORE
BERIN 3,

5-fluorouracil \ZIRE, BAx OBUEECHEICE
WTEHsh3EH T, #OEHMEIER X thymidine
AR 5@ VT thymidylate synthase D)
XA[ET S &L TDNA OSRRENE L, EEMmA
DA BEZ 56D TH B, 5-FU Tkt d 2 EAIM
HOHBRRLIELRIED SN, IGELOBEE 550,
FOHFANZZLICODWTRARRLI ENBVDY,
AMETRANBEREFLVREHY, BERFIC X
D BpAERRIC 5-FU it 2 5% 28T % 2 8 (ffr17
BLUffrot) B, Z0OHTEiT- 7,
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BRI HM123 (A lewD), RIBHE S DHS a
[supE44, AlacU169 (®80lacZ A M15), hsdR17,
recAl, endAl, gryA96, thi-1, relAl] BAEH W/,
BEHiiE, YPD (1% yeast extract, 2 %
polypeptone, 1% dextrose, 0.9% agar), EMM?®,
LB (0.5% yeast extract, 1% polypeptone, 0.5%
NaCl) ZF W/, B-FURFATA 7R 7 HBD b
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DRI A HM123 2FEfR ) F 9 AIc & O i
FBHRABERT LEV2 B8R —-h—-& L TdOHH
R D genomic library TEEEEH L, %925,0002 2
=—%Blk, L7 HEICEDI00ug/ml D 5-FU %
&4 YPD i EcEE RTREIS R 6 BB S hic,
NS5O 5-FUMESEHEERICHKR T2 60TH S
TEEER LD, SR FEBEELL, ChD
Dy v —vOFERIEREL, H#ET I /B> 5H
EHERZZTV, BETEEEL
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5-FU #&5¢ YPD i E coEF 2RI L1 & 2 5,
firl* HFORBERBERZ L ZEED H-FU 288
e EcHEEMERETH - 2 (K1), HEERZED
R, 1" BEROBETF ural” ER—DHDTH
BT EDHLMEN ST,

ural” D#EE T3 UTP (uridine triphosphate)
BLUTNVF= v OEGREKICES T 2EHMOBERE
CPSase
(carbamoylphosphate synthetase) ¥ & % ATCase

GLNase (glutamine amidotransferase),

+ vector

(aspartate transcarbamoylase) 23— F3§ 52 &
BHIGNTWVWS, INOOBRIER» SHAEBY
TIEKBETS0T, TOBERLISRESNTS
b, TOBERRICESYITHE UTPO XA T 4 7
74— KNy itk CREISATVWEY, 5-FU I
dUMP % 5 dTMP % &6 9 % thymidylate synthase
EREPIANCPEE LR OMSI = b2 59, fr]l?
I2a— XN TW3 GLNase, CPSase, ATCase (&
dUMP O 4R icBA5 L, UMP 3¥E i< uracil &Rk
L, UTP & &N, GLNase, CPSase, ATCase
BUTPIEBRAATT 4 774 =KXy 2%25FT0H
%, ffrl* BET2ERRE U 2FEKDS 5-FU I
a2 A =X L& LT, thymidylate synthase
DOARKOEETH 5N dUMP BE D LR =5 %
L, TR thymidylate synthase ¢ & 3 K
T 5 L THFU KK BHERIGICEIL TV
LT EMTRENS,

2 ffr2t BIETRIRES v BE I3 - FT 5,
ffro* BT 3 HEFBERED uracil transporter % 3 —
¥4 % FUR4 BT S ERETITHBWVWTLT.9%, 2 —

Fg 2BREFEWMT I BEF BT, 28%HHE[E
HEL 26D TH->7c (K2), %7, hydropathy
analysis DR, ffr2" i IMEEEBOEHTH D
plasma membrane IKFHET 2 A[fEEAR bGVW I &
Wb -1,

T, TEREREMTH 5 EMM K 5-FU %
MA G EE, ffrl" #2232 —-CRET2HEE
BRREEBE LSV RRICHRTECAEE L, YPD
EERRIC 5-FU 2 #1853 208, ffr2" 2% —
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59
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L GS YH+ F + SRASFG +F+ ++ R + + +Y Y AV + +IF
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+ ++HP G T+ + W SPEL+P ++ F K+ A
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236 FAMLIFLLCNVGSHVVWDGPATVS—GRSWSWVFMCALNSSVAGFSTLAVNVNDFTRYVK 293
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P+ +Q++ P ++++ JGI+ A +YG WPL+ + ++G RA
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349 AAFFMGLTYLVSMIAGNISDNTVAAANDLLYFFPRYLD IRRXXXXXXXXXXXXXXPWKIL 408
F+ +V+&+ NISNt++ D+ FP+++[+R PW ++
401 GVFLISFVFAVAQLGTNISANSLSCGTDMSAIFPKF INIKR-GSLFCAAMALC|CPWNLM 459
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+F L++IFL AG+ +DF Y Y+ Y Y N+ G+NW
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RAL AMC P +PG + P+l +DG + LYY+ Y+ + + Y L FP
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THRBT AR IZIE AL 5-FU M2 #E L
BVEWIFEREG

EMM Bz 5-FU & [EJEFIC uracil 20472 & 25
A VEHOL0fED 5-FU 2 S U THEILER
AkeTH -t (M3)e —4, adenine ZMA72bD
TRED D - T,

dUMP D &R IC BV T flan, Mmiasom
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FEMOEHRBICL D, uracl OIS S DED A
AHBEML, % OER, MM O uracil BRI
5 EMNTFHENS, TORKRE, 5-FU ORISR
L, thymidylate synthase ®FHEMFF 7256 T &
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ffrot BirTEDHS & WIERME 2 R4 H3FER FUR4

(85)
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+ vector + ffr2

EMM + 5-FU (1 pg/mi) EMM + 5-FU (1 pg/ml)
+ adenine (10 pg/ml) + uracil (10 pg/ml)

3 ffr2 EEFOBRFEEICL S 5-FU ML MEADY 5 Y VOFESLETH S
B 30 BT 3 HEE L ROBEERT,
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W papl* B 5-FUMMMEEZ G A A h 722 &
i& padl™Hs papl® % /v & 15 W T 5-FU it
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5, —%, padl BEEFEYIEMMREOE
HESRIIBVWTE b TEERRE 2R
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i, PiEAlmt: - EOESERE & O
RS OBESEET S EETRRLTE
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TEHEEICRE L TV 5 MDR £ Al &
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Isolation of 5-FU resistant gene using a fission yeast model system.
Atsuko Yokoi
Summary

The resistance to anti-tumor agents often become a problem during the treatment of
malignant tumors. In particular, since 5-fluorouracil (5-FU) is frequently used in the clinical
treatment, we experimentally evaluated 5-FU resistance using a fission yeast model system.
This experimental system was used for the following reasons: fission yeast is an eukaryotic
organism like human, in which genetic information is well preserved: the cell cycle of fission
yeast is very short: and genetic analysis can be rapidly performed because the molecular
genetic methods are well established.

It was previously reported that FUR, FCY, and FUI genes of S. cerevisiae develop
resistance 5-FU. In the present study, we isolated 2 genes that showed resistance to 5-FU
when overexpressed in the wild-type cells. As the result of homology search, one gene was
identified as the known ural® gene, whereas the other was found to be a novel gene which
is highly homologous to the FUR4 gene of S. cerevisiaze. We also compared 5-FU resistant
phenotypes of several genes, which were previously reported to develop resistance when

overexpressed to various anti-tumor agents.
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