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1. £ SEQ ID NO: 1 A S Y FHRF B AL LA LMR ¢ FHHF
B .

2. B4 SEQ ID NO:2 A S ERF M5 LA RHER ¢ FHH
R .

3. B4 SEQ ID NO: 7T A S EBF RIS A RAMRA G ESEST
R .

4. B4 SEQ ID NO: 8 A3 ERFTRA S A ALMR O FHH
B .

5. — A A FARMMAEZRFHAL T S ETH 85 (DPD) £
Bt kA KA &, 42Kt DPD3A 5 A AAMBANELS
Bxt, R EAH AR DPD3IB R 5 R KARF 64 FEF BT,

6. —Fr A ZEBAH LT A FERMAS (DPD) K B A& &4ast
KEWF &k, @i

(a) K& & K AF AP B A o

(b) A\ B i BF 8 4 5o 2 3 mRNA;

()M EA SEQ ID NO:1 AP FHAFRIBRE L X K48
Rl EA B3 HABA SEQ ID NO:2 455 EH TR HR 51
A AANR 9 FEAZ T BRI BT 3 nkNA;

DR TECOY_AFEZHAEH (DPD) ES5AFNRAR
& mRNA &,

T.RRFER 6 895k, RV BHSAENESRFBEHA K.

8. RAZR 6 495k, AP MHBHBANES KT EHE L,

9. RAIZRK S Fik, AVMHEFRLABARZEHREOIELALHE T,

10. RABRKSKRINFT#, RYEAREINBRANALETH S
RNA.

11. MAEK 6. 8 R I WEE—ANT*, AP EHRECS
3 B 78 40 4 A Bt B 4L 41

12. —HARXRTEAEETHRBORT S-RAERHLT
FEWF K, OIE:

(a) K& # RIF A o

(b) A AT 3£ B 78 #F ot 2~ & mRNA;
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()M —xr B4 SEQ ID NO:1 &R FEFRIIMREHAK
AR 6 FA TR | HA A SEQ ID NO:2 8955 69 EH HF BRI B K
ERARRAE G FERFTRII BT 3 oRNA, ARG EH&;

(d) m 2 ¥ HEHHF S %228 (DPD) nRNA #) & ;

(e) thik ¥ A & F — R EBLA A (DPD) mRNA #9¥ 5 DPD &k ik
&) T B K-

(f) XFH#¥H5F DPD nRNA #FF= DPD A E A AR AKFH
EFHRATHERREGRT S-RARERGLT FE.

13. RAER 12 9F5%, L FArE DPD XABAAGHEAKERAA
AR EREAKPELY2.0- 45 2.5 4%,

14, ARAZR 12 K 13 5%, AP ARt RBERZ B -AL
& a.

15. RARR 13T %, AYHBEHSERFER BT FaE,

16. BMAZR 13 895k, ATAEAARENERNAGETSB
mRNA.

17. —HAZEEHERT A E=ZBAS (DPD) XE A&X 4
K Tk, i

(a) A& & K AF Y I8+ o

(b) M P i BY 98 #F 5= 4~ & mRNA;

()M BEA SEQ ID NO:7 ¥ 7 AT AR5 AL
Bl EAZ BT AR A SEQ ID NO:8 A EB SR HRE R
ARAE 9 FEA TR BT 3 okNA;

(d) tba F ¥ (c) &9 mRNA &9 & 5 /) 3k % B8 &5 mRNA 3.

18. RARRKITHF®, ETHBHBEAENESRFEHL A,

19. RAZRITHF %, AFHBHSENES KT EHE L,

200 RAZRK 19 5%k, AYARAREZNERNABAEATS B
mRNA.

21, BMAZBR1T 7%, AYANBRFALRFS.

22. RAER 20 9F %k, ETHBASCSIENBARMNE

23, —HHZRATEAEZTHNBYOLAT S-REEZHLT
FEWF K, 03I
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(a) A & H KT I 78 A o

(b) M P & BY J& #F S /- % mRNA;

()M —*F A& SEQ ID NO:7 #4569 FEBFRINBIAEHR
AAB I FAZ TG A LA SEQ ID NO:8 #9545 64 FAx 88 7] 4 &
51X KAR 8 EAF BT Y 3 nRNA;

(d) Ry HHFHF R FERPLAB (DPD) nRNA #F;

(e) iRy A B F — S & PS5 (DPD) nRNA 9 €5 DPD R iX
& T2 B KE

(f) R Ty ¥A5+ DPD mRNA #9FF= DPD B R A 693K AK-F 4
ERFBERTHERFGRET S-RAEZHILT FE.

24. RAIEK 23 F%k, LPAiE DPD RE R A BEAKFEZAN
Rt BA R REKPL2.0-252.542,

25. RAIEK 23 X 24 W9k, RV AR AEREZB -
FHEAa.

26, MABR S, 6. 12, 1T R I HEE—RANF%, AT EY
— BB OIEXL AT OAMNBAES. O BASREMAITEA

o

“/N\ o
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S B A I B R A 6 Tk

KB AR 3R,

AELRAFRABZATES, HFAZABEAT TR T X, KL
LT BIREEHA TR EMRALAR KA, FRKN, KAAP A
FEHR T8 A ik, OIS AR RT - PCR 4 #] — &, . 5.5 ( DPD )
mRNA & & & &4 A i .

ia :!b_‘jl

FTHRERBEEREALF RS BONEEL L. #1408
(%i)wmi%qﬂzmmﬁi#ﬁﬁ%m%ﬁ%i*iﬁ#ﬁo
METAEF e me B sb AR X EFEMGHEALTHA, BR
Ji¥ % .

LEAMER, BRAFZAFRRREIHmE, FR&R YT
ITERANRYEFTMRARE. LA FERASTEMB LA AR S
Mo(miedEr) “HER ARG, AMNC2a4ld TRS L4
FHEY, oTHRERGR, TSR, ALCEERHBIRLGEY.

S—-REFER (5-FU) R—HAFSARANEEELERY, G T
Pt el T ERZET S ZAEA GBS (Moertel, C.G. New Engl.
J.Med., 330:1136-1142, 1994), S-FU A 40 3+ — AR L A&
R — KRG T HE— KA, (2RLE 5 -FU Fo CPT - 11 9BESHAKA
“YPFHARA” (Saltz %, Irinotecan Study Group. New England
Journal of Medicine, 343:905-14, 2000). 5 - FU Aot 7V F| 4449 Bt

HEGEEMETFAET 5H%E (Raymond ¥, Semin. Oncol. 25:4-
12, 1998)., Et, R S-FU ¥AGZ S PR TREST, BHA
CURELAMT FEFHHR SRS, I, E3e) S-FU BHFBR
AF—kEE, S-FU 5 CPT- 11 KBV F)4A6)BLE 2 X ok & FH 4 7
LA &K

ymuik%&#&%*iﬁﬂ% BARAR S EEHFAETFT
AFFGRE. KEHREAE RXBIEN, HBHLEMEEH
b $—XM G 5 -FU B EARM R & 4 15 - 25% (Moertel, C.G.
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New Engl. J.Med., 330:1136-1142, 1994). 5 b H b5 BEA N,
sTRERT S-FU M FZTEROHBRERAY 40%. R, KEKZHEFY
FHABAMBLET S-FU YA PR AR MEL, HAZHTE
FOAR., FEFRREFAETFEL. T NLERATENAELANTR
AR EFTHR LG F ik, FAEHBREIRZEFAEHES
5-FUM%HA, RAXRSKEZHLERIHE.

ATEZHHOFINBERYREZAAZRE, — A 2
B S -FU A RiftER, REYBYEFL )@Y S-FU &
A REF AR ) BRESLFT AR EES PR EEZHEE U
TR EEZRTHRAE (RARE) THH, MmEk#t S-FU &k
RA MK, ZLEFLFHFHTHNELZGEZEA £ 1)5-FU &kss,
M BR A A B (TS ) 6945 H A0 2) 5 — FU R8s, — S 2. 5.8 (DPD)
84 4

R F 5S-FU 697657 R 8 RS TR M AR IR B — AR AT R
MR, MERASRE(TS)# 474 . Leichnan % (Leichman
%, J. Clin Oncol., 15:3223-3229, 1997) #47 7 —RaTHE H & &
RE, MFAEMEA S-FU A EF TS RAEKARAZNEIBZ,
XRBLRT-PCR AL AMBYTL T ER D TR, EHEEH:
DAXEMBEY TS ABRAEAKPFA XY S0ZTEE; &) RAEMLR
MR TS ARRAKFIREABFEZF. RHEA TS KEHEE
(0.5-4.1x10°, A TFAHMNR) FFTALAREZAMGEE (1.6-23.0
x10°, A TFAHKNR). AREZHIZT TN TS R&EH “BA
FEABAL” BRAKF, EBEKPFZIERAARLEF., X4, TS LAKF
ST & “RREBBAL” R BHTAES T IO LT A LR E
H. REE” K OIEHA M &S <S50%, #EMAE KT KA REHE
A>2S%Fo AF BB M BB 4 N <50%, KRR R I M<5Y%, XEFBAA
RE® TS KF, Bb, §TSABARHNEXZTEAREOMNE. TS £
RARFZTERMBEZ A S-FU ARENFBER, @ TS kEAK
TFHBALG B TR B A SR &,

e R AET DPD LA KFEH TS REAKFHEASMEH* 5-FU
ERWMNRBRAERZE EGAE, DPD 2 —Fi .y S-FU & 5,6 4k,
R P FREN O RERG BRI, AWOHALEAR, EF

6
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4141 ¢ DPD KETA¥mh S-FU A HFIRAE, ARiFFTLEKS
HFFf B EM (Harris %, Cancer Res., 50:197-201, 1990),

o, CRRETAHEF DPD K5 5-FU 8 AMAXIEE
(Btienne %, J. Clin. Oncol.,13:1663-1670, 1995; Beck %, Eur.
J. Cancer, 30:1517-1522, 1994). Salonga % (Clin Cancer Res.,
6:1322-1327, 2000, ARFIAELIMALE ) IR TACEHA L
T TS A —ARBY4H 5 -FU/F B At BRIE 7T 6 & B &
ZHEEe DPD ABALEA., £2F TS, 5AREMB (0.2-16x10°, 80
15, ML FAFRASR) ML, REGBT DPD KA B F
(0.6-2.5x10°, 4.2 4&; st F AR ), suoh, A E &G F DPD
RAKFARRRLLY 2.5%x10° 4BMEAKF. 39, DPD f= TS RBEAK
FEABKHTAX, RPCNARIATHEAE. £ TS #= DPD £
BAKFAKTEAN “RREAH” RAEKFHOFBATY, I2%RH
F 5-FU/LV. Bk, TrA4R3E DPD F= TS #9IKR AK-F X R M B
7 .

DPD 4.2 5-FU &M E24ric. LEARHATET S-FU #4565
0 BLAT 4EF 4K DPD /K- (4w/e DPD $:Ra 4 A48, BP M AR5 "R Sk 8= Sk
E)MBEEZITRMAGHEMG A (Lyss ¥, Cancer Invest.,
11:2390240, 1993). % F_E, DPD KF4A S-FUBHF P o €2 HF3)
THRXEEGHNA, AH 5-FU fedimiaidd & F K2 0868 RHA)
Hh MM EMERIE 19 &£ B RAST (Diasio %, Br. J. Clin
Pharmacol. 46, 1-4, 1998). MEX WA & H X2 9Kt £ DPD #
SRIPH ) . E ST DPD B4 4R A 4EAE DPD KFMAK, XTS5
- FU xF & # % &F M (Diasio %, Br. J. Clin. Pharmacol. 46, 1-4,
1998).

B, dF a)5-FU 7REREST T ZAE, b)DPD &ki&
TR B 2S5 - FU 69 R 6 E-RAF A F= ¢) DPD — k4 42 & AEAS K T
FRMEAT S-FU G788 M, RAHAET ATHAT DPD & 4 4 #
EARABREEARBTZHAL,

ME DPD BEiE M ERAETHBHHHSALNEET. THHYA,
KEBAEHRAMFBERDR A ARG LE T (FPE) AL,
HARRSEMBHBRALDARETN L LIEHALFE., RE,

7
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ERY—BASHFF VS EHEHRAR.

VA RT - PCR 3| Ao R4t AT 4 R BB R AT S A 409 ¢ DPD .
R, Ri, X3 HREM F@id RT - PCR A B 2 4842 ¥+ #F DPD mRNA
RE., BNGLENNDEARINLERIFIATBIAHAL R, XHAY
AW FTATRE: a)DPD RNA K& KF4&; b) B3 a32ehmm &4
Fob A o) AR P IE RNA BB A<LO0bp s K. BEh, HE R
RAMATT —BH), ERARANER, ARFAFLEGHCIZHHALER
F 2 DPD RA X EMHEM TR MM, B, TZMEATHAR bt
DPD mRNA B # 7k, UBERE RN R ELTATHTE. BH
€. 42 1E B DPD &% 7% M o AR & mRNA & A K-PA8 X MARHF (Ishikawa %,
Clin. Cancer Res., 5:883-889, 1999; Johnson %, Analyt. Biochem.
278:175-184, 2000), # ¥ FPE 47A ¥ DPD mRNA RZA{EHAT #4E &
# DPD A RAKFRAMAEZHIHSME FEHEHGERE. tib,
FPE AR ZE H#ATEMMES, BRTUARAREFT AR S LG
40 4% b o % DPD A A &k,

Bsh, KREAXAGB QGBI RESFEMIET DPD oRNA &8,
FE 5B B ARARFRTER, MR —FFIFEE5+ DPD &
KE, FHBEFMBTATF S-FU e F 5T e 7 k.

R PR

AE AW — 5 @R T £4 DPD3A-51F (SEQ ID NO:1) 3 DPD3A
~ 134R(SEQ ID NO: 2 )& /4 5| 64 FE A FBR 5|y, vA R FE 4 3 B 5| 4 DPD3b
— 651F (SEQ ID NO:7) #= DPD3b - 736R (SEQ ID NO:8) Fel5 A K
HMEAGFS . AXALRBT EHES%E44 T5 DPD3A- S1F(SEQ ID
NO:1), DPD3A - 134R (SEQ ID NO:2), DPD3b - 651F (SEQ ID NO:7),
DPD3b - 736R (SEQ ID NO:8) H A ZAMF 5| & K &9/ 5 69 T A% 3 84 7]
4.

M, KEAPGE—FRZNTFTERGFTE, QENBIFRAT
2% RNA; W Z A& F DPD ¢ B AKX KPE; de@ 4y DPD A A &kik
K5 KB G Z BAKFHATHE; REDZH DPD XA B RAKE
AR B KL ER AT FE.

AERALH R —F IR A A LS AT AR R EAE DPD
MARKRERB AR (UGR) #95k, RPrrimumAn 248 TagMan

8



02809318. 6 o P E5/181

10

20

BASHME, A FRRMAATTHBG AR, 546 ERCC1 &
ik K AT 5T AT 8

W A 1 ik

Bl ATHREREN ARG ELFTRII BT HE R 10AATRGHBR
L4k -~ FPE #J 45 DPD mRNA #9660, & #1-5 fo#8-10 kA T4
MR ER S, #6 RATXAECHOANBESEY, #7 kAT M
PPJg &4 . FAF 83 %t DPD1 (DPD-70F, (SEQ ID NO:3) #e
DPD-201R, ( SEQ ID NO:4)), DPD2 ( DPD2p-1129F, ( SEQ ID NO:5)
#= DPD2p-1208R, (SEQ ID NO:6)) *F F @ FiX 34 & ¥ ¢ DPD mRNA
KPR . FEAR I8 5]t DPD3A(DPD3a — 51F( SEQ ID NO: 1 ) #= DPD3a
- 134R (SEQ ID NO:2)) #= DPD3B (DPD3b - 651F (SEQ ID NO:7) #=
DPD3b - 736R (SEQ ID N0:8)) *fF# 2 iXsk4f &+ &5 DPD mRNA K-F
A,
B 2 &7 A E A% B 88 5] =+ DPD3A (DPD3a - 51F (SEQ ID NO: 1)
#2 DPD3a - 134R (SEQ ID NO:2)) #= DPD1 (DPD-70F, (SEQ ID NO:3)
#= DPD-201R, (SEQ ID NO:4)) A% A0 44 &+ 45 DPD mRNA ¥ 3
£, ZBATF, EHF8IHt DPD3A (DPD3a - 51F (SEQ ID NO: 1)
#2 DPD3a — 134R (SEQ ID N0:2)) RALAR EA K LA & (AR FPE
kBEHS) ¥ DPD HEAKPFFH K, @ HILERFRF| S DPDL
( DPD-70F, ( SEQ ID NO:3) #= DPD-201R, (SEQ ID NO:4)) #A %K.

B 3 REGIBLA T F 4t T AR RBEAEY DPD AR 4 HE
k. FFEABROCIER B REHERERTAKE, (K& 1 & 2), FF
%) 5L B o 47T B 2 R A IE K B 69 R A3 (UGE) UCG. i% B & iF % 4] 4L
BA T defTH B TaqMan L E, RALMATE DPD /A4 A Y
UGE, X 2 it/ UGE RUKRERF K,,, ZARH. BFeAHstBAR
A B-zh%&E, KA RNAZ%H Applied Biosystems & Universal PE
RNA, B &% 4307281, #:5 3617812014,

B4 ZETHEFARFERFRF ARG E DPD A KF &4
KB, ZEKBATE 25/48 75 5o (9942 H) EH. +39
BETAHABABFHARESL. BEONREETE 2505 15 854
Z9h, e T BHEEHKE.

KAFE
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REPANT T AFEHITELLE T DPD RAHEHFTRT| A
AR HAAR S FBFRRI 4. XL EHFBLT| 4, DPD3a - 51F (SEQ
ID NO:1) #= DPD3a — 134R ( SEQ ID NO:2) (b #h#k EAx %88 3] =t
DPD3A) #Fo 4% ¥ 8 3] 4% DPD3b - 651F ( SEQ ID NO:7) #= DPD3b — 736R
(SEQ ID NO:8) (ALAxtE EALF B3| 2t 3B) AR TR EZH 6
@324y (FPE) MY AFA ¥ &5 DPD 2K B & 3A B 4% 30 4 K.

it At B A Y “RRAE G A TFECKREHTERSE
RUFEBTR, AREBAEZLSHBETRBEAFRLGE4 T ITE
Bt at, EBEROEVY 60% RAMWMZFE LY T0% FHEABEF
Yty 80%, EEE VLY I0%, FEFEVY I5-IUMNEFTR PR
AR LAME, BRI LENFABEREAETESN, AAR
FHERE, N, Kanehisa, Nucleic Acids Res., 12:203-213 (1984).

AEXPOBAERELT (L) 5 ELSRIHAEF
DPD3A - 51F (SEQ IDNO: 1), H Z 44 %], DPD3A - 134R ( SEQ ID NO: 2)
KREZAFF LR —HSRINELRBR G ELTR. I, K
KALROKEEPEEST (bR ) 5 EBIFB I %A 5] DPD3b
- 651F (SEQ ID N0:7), X ZA4FF %], DPD3b- 736R (SEQ ID NO:8)
KA ZAFFGLEHER RS EIG AR G FELTR.

EEHOERIENHT, RASEZAY, B, SR L8R
AL BER TP A TR, Kk, IFEHLEF 20 /&
SAHTRYH 4 ARE SR, EHRE 20ANEEHFRTA 2 AR
E 34, BAE 20 MEEEFRYA 1 ARE S BRI

BB ERFELBEEIAH 10 A (Hld=, 15 AN) BFRE,
ERXBBRAFEIGIES L5 EH TR HA 5 DPD3A - 51F (SEQ ID
NO:1), - Z 44 %], DPD3A-134R (SEQ ID NO:2) XL EA4 A5 &
SHR—HFLEVYH 80%, HKEE VY 95%, REMLEEVY 98%
AF. i, RXEBAFTRIGHFSEEHTRIIHAF] DPD3b -
651F ( SEQ ID NO:7), #}Z 44 %|, DPD3b- 736R (SEQ ID NO:8)
REZAF AL FR—FIEVY 80%, KREE VY 95%, XK
Hik £V 25 98% 4R F).

FHERIDEBBHERAPTBREHF THAIAEATERARL. BB

10
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MERR XA BREIERABHEERE (Tn) 76, CRAFA AR
DNA & TR&OEE. BEBEETATRENEHEHES,. WRA
2R ERHAEARLNE, RARHFE, FLXETELRATH
RRRBE, ERKEER, RAAEAMHRREAE (S, SSC X
SSPE) Ffe#t TR B ER. RE, BE 1 %4585 Tn 4K 1T, R
ARREFHRARERE B ER (e, XK 5H4GR—
HE>ISHEG 5], MARKYREFRERIKST). £RFRE, Tnf 0.5C
~1.5C/1 % 4Fez i) T4,

EHEH O34 68CH, 4 5xSSC/5xDenhart’s #& /1. 0%SDS
R, ERW, f£ 0.2xSSC/0.1%SDS #zb%k. FEMEHE4OLEY
42°Cot, 4 3xSSC vk, BREEREFRBRELREK, TET Wi
B KA REGE —MRKE, ARXIFLEFGLCHEFTERAR
PR 5 HiFF], ke, Sambrook, Fischer #» Maniatis, Molecular
Cloning, a laboratory manual, ( 2™ed. ), Cold Spring Harbor
Laboratory Press, NewYork, (1989 )#= F.M. Ausubel ¥ %4 %, Current
Protocols in Molecular Biology, John Wiley #= Sons (1994),

A K BP3X T & 3 BAR AN FPE AR KT L3R B RNA 69 5 3k, ¥4
BAAERBIERNRA FTHAERZBREOBHER EHEHTRT B2t
DPD3A (DPD3a — 51F (SEQ ID NO:1) = DPD3a — 134R (SEQ ID NO:2))
RE LK KAFE & EAZF 84 DPD3B (DPD3b - 651F (SEQ ID NO:7)
F2 DPD3b - 736R (SEQ ID N0O:8)) REAXAMAWERTHRRAL
474 DPD mRNA 448, #@it4e 1999 5 12 A 20 R XK LB+ 4
¥ 35 No. 09/469, 338 #3434 18 i 4E4T MAE & F 5~ & mRNA &4 5 35 A FPE
BRI RNA, A LA A2 #,

AXPAHFEHETRIN DA T T BRI (FPE) A ¥
4 DPD & i& (B 1), sbsb, REXAHFERFRRT| BT A A5 R 2 8
RA KL PG DPD AR KFE, BPEMAT L RNA B 5450, B
o, REAGFTERRTHA B EIZHL, A F G EHFHT
WERBATAEA A AT A OILAR, ARL ARG AL T H
DPD XA AZE (B 2). XAHFRAET FPE #d& ¥ &) nRNA Aaxt T 37
BERAKBLE T oRNA ERAFE, BEREAZE. B, KL
FATER TR Z FPE 484 DPD AR K-FHEHLFRI Y, mAATK

11
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FEIQRMEZTH. LA 1.

DPD mRNA &£ A 5K F 5-FU #4789 06 AR bAn £, B4k,
= 7KF DPD mRNA & X 5K F 5-FU #94by7 9 bbAa £,

AEPAGFTHEERN TERMBER. ETHEMR “FBERES
A7, HAEMNMREFGH BT RIZ DPD AR KE, HFRAEF
ITF IR, REXAG T HRRRAERN T EXREN B, NAREHIE.
S THAKAYG — L EZAFTEN TR BER, Kikiee) DPD X
HEAZXKFEAZAZRNXEZ, TRBIHRBAK T DPD Kk foxf
AFS-FUMLTHERAHINEIKREZGRBHEARILITY.

AEATAR FAETBLRER, Hldo, ATHREMNBAEGIH,
FEREMBALR, Kk, TERLERATEREHBOELNHET
BB —Hgy. EFHALRET S-FU #4bi74s%, [aBas i
W TR D EBEEF TUREEIRG TN T AL M
77 .

AEXPO TR OERNEFONBEFBEE RO TR, ZTAEIK
EEAL L ABLFARAREZNRTRY. PRAREDRES
BPARAB A S PRI RNA, RETU AR XA FAHR. RETUAL
KT RNA. AR RIS AR T 2% b k6§ RNA T3l 3 RAURAE
T—FF R ) F ik A mie P RICE £ 65, 44 Sambrook, Fischer #w
Maniatis, Molecular Cloning, a laboratory manual, (2"d. ), Cold
Spring Harbor Laboratory Press, NewYork, (1989). 48i& £ IK
A Y, ZEZEEL RNA B

XE, EHFNARTURBEZ, Hldo, BFTABRRIK (FEE)
X gluteraldehyde B, AX A LB IR TR EZLEDHES. &
FTREEZGEHHRBBAK, FHLOITELHRRAHRP LR AA
Rt LECEARIFYT. YOEEATHEH BRI AT
RAAMBERRE, MERKRGAHUEEAEKES., AHEYEZ oo
€32 (FPE) A8UARRZIRTAEA F B A8 H R,

RNA R i83E 1999 4 12 A 20 B R X &9 X B ¥ 4| w37 US 09/469, 338
Wbk AT —FP kAN FPE @i B ke 6y, Ak & A ¥ i 435
FINSLA A RE. Rk, MAER DK E R fo b i 638 694 847
A MR 41 e 4% BX RNA,

12
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BEAERAG—ARBEEHETEY, RNA TREHGAEHZRE
BHEST B Rk, LA4AKEH. RARWYBGE T X0ERAFMN
R, T RRERLE QIS LA LT T KA K
BRANKES., ETNRABECHE, Pl T8, L8, ABATE. K
LSBT R RERRENIKBAE LR ESE REAMBRKS. Tk
R, #on T ) B BLG H A B KA.

— B HRKES, RNFBRKESELEFIRIK RNA. THANK, FK
AL CHONMTEONB B R, A—ANAREAFTET, KL
ST ESAR BRN, WwARBRK (L THAFARBKELE) &
w4,

“B BORBE ) BRF i FRISAE H @IZH S F 44045 RNA
FTHEABARNEATLE L RN RNA 5K 104, ERA 63,
o, MALSH, Bk, FTBuE, #ub47, ARBRFRALEMGLEY. K
KR 5 ik i B R A RIMAS Y, o FRARBIK (44E 45 AR B
) BRI, REAFHETHREANN, RRAERKART
MEAFETEAETHE SR, KL AR ERGA MR E &
FHH 1-M, HKik4y M. HoF RNA CALAFERP, FLRERY
RETALSG, ZTH, HETRFORLRESH 1-M. hEAE Y
WA ALE &, de Tris-HCl feRiE k% A+ £ pl 4 3-6, BHhiks 4,
BRBERETARHIERA, 4o BB (DTT) #= p -3 T 5 (BME).
% R R LT A RNA B3 4 7).

BEREBRTHHONBE L MBRELY 50-4 100C, R BRER
SHHBFGBRRN, WIS, ikt B RH 2 ARBIK,

REBLXG-RAGFR, BFXBEERKXDHMEELEHKE
RIERTH RNA, RE, FIARK, wik, B#H, RERAXRLECE
PR —F 44k RNA,

DPD mRNA #) X EREAEFAIARIRFAGER FZBREIBER L
(RT-PCR) #47, H P A7i& DPD mRNA B F#&, A4, REB24H
L4k g nRNA, 28 DPD mRNA IR F k035, 4lde, A S &
PCR ¥ AT 64 o F 38 45 Ao 1 € 4750384, sbol, R K WAL A A & A PCR
# % %M -E DPD # mRNA, R &K PCR 89 Z %A 625 Invader®
M Z (Third Wave Technologies, Inc. ) ¥4 B 64344018 % &

13
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}FiiRAT. &AMk, DPDcDNA AA T BRERXKAE (4=, B-NF
EFH) EZFAAART LAY KRR E (ABIPRISM 7700 & 7900
Sequence Detection System[TagMan®] , Applied Biosystems ,
FosterCity, CA. ) & %5 Heid % (Genome Res 1996; 6:986-994) #=
Gibson % (Genome Res 1996; 6:995-1001) FfiAAB4 &) & 4478,
ABI7700 (TagMan® Instrument) &#rdi & 204 Ct’s X “BHRE” %k
T8, 128 TaqgMan® % %, R P EARSH TS THSEKFELRZR
A PEFA—F4E5, B PCR AR (1K Ct) Lk EA RV 40T (K
S8 Ct) R K AR R A RB R,

AL BAH L FA FLAI, B DPD mRNA #yAa %t & 5 x4 57 A 5-FU
kA X, K, KA FHAKF DPD mRNA & A¥ T fki 5-FU.,
AR, FIXAK DPD mRNA &4 AF & T ezt 5-FU SRk, BT HBEEFH
B DPD mRNA &5%k ik DPD & ik &) AZ ALK & H o & F 6 B
7% DPD mRNA &) % ik,

TR “BER” RBEX “ARFR” REM—FEAREREH
RMEZXREE, ©HALETESE DPD nRNA #KF. XA @R T
AEAHFHIARERB KR RNA B F T F @R, “FK” AR
K HIHFBR” @, ERABRHTERZTEGRAA, p-NFHZEGKA,
HeRGZARKAE, GAPDH AR ¥, ZAAAFRSRBEAEZ P -N3h&
‘3 B, 4 Bads %, Cancer Research 1999; 59:2302-2306 Pfi&.

RNA E1IKF Z 89 B E 248 ) “AE RNA”, “A RNA” T A2
AT —FTRHBGH AT ZH TR RNA, KRk A KA Applied
Biosystems #J Universal PERNA, B F 5 4307281, H#t-5 3617812014,

st TR “ARRIEXE LA (UGE) Rigd TaqMan®X B 4 &
At F ARt R E 49 DPD A2 69 F4rh. A F#HE UGE X A
LG 4 FERT, FRAB IR ELEREHHA.

AERASZ—FORBE—FIFAELARERRB AL (UGE) {46575
%, PP RBREXERZA (UGE) A F AR TIF-TagMan®I K&y “ &
so ARt R B & L” {4, M TagMan®L B K #F4y. 4L, & Salonga %,
Clinical Cancer Research, 6: 1322-1327, 2000 ( £st4 L5 AH
HAE) AT 4R FIE-TagMan®eg485- DPD: B -pLah & @ RA{E
2 )BT 4a4R A 5 éh DPD UGE {A 4744049,

14
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AL TR “RIE AR DPD Ri&” R ARAFMALE DPD KA, UGE
FA DPD 4 FHARERET (K,,) 32| —A44, #{ETH DPD A8xtF
A RBARG Lo RAKPCEMK. B 3 #ail TiXRH K
%X,

AR AT AR X R AZ 2 A KB & RT-PCR 125 54 &
MEEAGEARE (B-M3h&ZE ) Yrb{i A X skéy. A Pre-TagMan®3k
AR, PCR R E#HATE G HEK (B8P, 30 k), FREHFHH
S B, REB#E DPD KX 5 B -k G KXoy 4R 83X gk
11, Salonga %, Clinical Cancer Research, 6: 1322-1327, 2000,
FE A LFIAEH RS,

sk Z X 8y DPD KA &g “TEHAKFE” £—#F DPD REKF, %
s Tob Koy, METRNETFHOGAT T ERA M., REAKPKT
EIRAL A IR T fext R T 44094k 97 7 8. Aaxt DPD REAERE T
AFS5-FUNIT A ENHBFTHEEHKTE 0.6x10°-2.5x10
(HALERE). RARETRATF S -FU T 7 K6 A& 445+ DPD
A AL 0.2x10°-16x10"° (% 4.2 4558 B ), wwRA4axt DPD & ik
5T 2.0x10°, kG FH 2.5x10°, WEB—HBALREETF 5-FU
SR, LERBHEAFARZHZHERLY “REAMI DPD X" £F
FTERMEKTF “FEBEKPE”., RIEAR DPD R A KFHBEERZY 2.0
x10°-2.5x10°,

AEAH T ETETIFABALAHEER, TATHHEELY
KRG, AHASIERE, QIEILRE, LHE, HE, RFE, &
MEMBEFHLERTRELE., ERAZHEFTEY, KAAHFTXE
FRARETMHOAE. I HERLEHE.

ARIE AR JE F X DPD mRNA &6 F, RARIRG F3HEF Tk
HATXR FHBART 5-FU 7B eglke Ry, “XF 5-FU
BILFT” @i T S-FU, A4744, £HLERSELECAAHN,
ot BE R DPD &I A, ok, S THRALER. B THELE
. MIBRER., FARAFAKFEZ (BBU) &K S-R-2,4- —F 4w
EBRA ., I, BB KXN, 5 5-FU RHEATE4HE DPD #HIH S
- LA RER GBS, X (1) 6 S-BLEAREZTEHE 5-FU
RETADGERNLHEERAIF A BARGREMER, H

15
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HAAREFASEDRE 7 RIUE UM B E Mo B F i,

TEBETEALR, AAPAHEGFREAALT TEL BN TE M
SPGB, HARAR BIARE KA E A6 TR G A5
HETARF A BATRS., I RBELRAABTARLAGERAZ
A

% 76,41

4] 1

M FPE 2842 ¥ 2 & RNA

RNA R it F & — R f2 N G 3 60,3920 48 32 Btk sk 84,

A. 1 R W BLEG B Fa KA

(1) &£y 10uM &R 64— 45 E 1. Sul BHESF P,

(2) Aax 600pl —FX, F£i& (4 20-25T) A HKRERLSY
25 10 44+,

(3) REHN, AEXNB WK KEE (£ 10-20, 000xg) 54
B T 4.

(4) EES R 2403, HIBKIFOLHEMR. RIE BRI R
e aE, AFERELIRIES K.

(5) MAKAEE, KA 10068 (% 600pl) AAHKEY 3
W, RME_FRER.

(6) HBYE (3) HXF B LY 7 54, MEHFELFR,
BaRHEAHEGE.

(7)) AREHRBOHTLEER: GLAY I5%CE, REAY 80%L
B, REMYA T0hLEEEEFI TR S 4= 6,

(8) HBIFK (3), TEKHERES T 04, FELHE%R, %
=T IRBAERB Y S 54F.

B. Fl XEr- 845 % & RNA

(1)  AeA 400uLl 4 0. SUALABR W FAFBRIE &RF S ul =
R AEEE,

(2) RERMBy %% (Ultra-Turrax, IKA-Works, Inc.,
Wilmington, NC) 24bAFdud) 2-3 44F, REMNMKE (RE 1) 35
i (RES) BREFHF.

(3) REWHBAEKRY ISTHMm#MY 5-20 24F. HKik i3

16
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95T, MEMATRIANSH Y XETYER. TiaER, TETAE
HkFRELMEBEE L.

(4) REH pH4. 0 &9 SOuL 2M BEBE4AA 600 L KB/ R/ H
ABE (10:1.93:0.036) FRHER, AT XB/AH/F AE
(10:1.93:0.036) & A 18mL XKErf= 3.6mL 1:49 ¢4 K8 R E®R
FHF &, AAHRBERSG 108, REAK LAY 15 4.

(5) URKBEWERESY T 04, B LEW (K) HEB
B — A KE T

(6) -20CH, M 10pL #HRA 400 uL FABEILIK RNA3O &
Gl

(7)) BEAEXBSHMFTUARKREE LY T 454F, Rk RNA
RABFRY; MBHFEZLFR, AKY 500ul £ 70-75%4 L&
HABER Y .

(8) URAKFEKHBBLBS 7T 504, FE LR, H4H
BERHRTF. RERBERDEBRAETNEFRTY, ATi#—F#
58 (#l4=, 50pL 5uM Tris ®4t4, pHS. 0).

I 3 5] 2

mRNA &9 1% 4% F F= PCR

#EF: dFEAH 1 FESIGAF 1999 F 12 A 20 ARG £
B & A w5 US09/469,338 P #ydhid (LTI AKEEHAE), RNA
AABMBIRF-BHBEIGRRDLRBE G EH 32 (FPE) 444
Fa BBk, MUBARFBESE, % RNA BAERBERAE S0l
pH8. 0 # 5SmM Tris/Cl ., Ff4F RNA RMAESE/ARF L ETF Life
Technologies & M-MLV ( B & 5 28025-02) # ¥ F &y, #$3 F2Eit
1& 25 uLRNA 5k 5 25. 5 ul “# 4 FRAH” RAHATH (LTL).
¥ BRL y aAE RAGIRAL P, 26CH: 8 94 (A FAERALE < B4R 5 RNA
4 4), 42°CHE 45 9047 (A F M-MLY #8 ZBLR & ), 95CH 5 &
4 (1T DNA B & # K 7% ),

“WBEHZIRESY BATRSAKR: 10ul 5X £A4% (250mM
Tris-HC1, pH8.3, 375mM KC1, 15mM MgCl,), 0.5u 1 FEME < EAK
(500.D. 54 550 u1,pH7.5 45 10mM Tris—-HC1 % ), 5u 1 10mM dNTPs

17
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( dATP, dGTP, dCTP #= dTTP), Sp 1 0. IMDTT, 1.25pu 1 BSA ( ££ pHT7. 5
¢ 10mM Tris—HCL % % 3mg/ml), 1.25p 1 RNA Guard24, 800U/ml ( RNA
B4 A ) (B &% 27-0816, Amersham Pharmacia) #= 2.5pu 1 MMLV
2000/ ul (Life Tech B &% 28025-02),

B EAERER: 50mM Tris-HC1, pHS8.3, 75aM KC1, 3mM
MgC1,, 1. OmM dNTP, 1. OmM DTT, 0. 00375mg/m1 BSA, 0. 62U/ u 1 RNA Guard
F2 10U/ n1 MMLV,

mRNA % ik ¢4 PCR Z%. DPD cDNA F AT BRETRELAR (Hl4

B-MLzh%& &, 4o Eads ¥, Cancer Research 1999; 59: 2302-2306 ) cDNA
WX ERM Heid ¥, (Genome Res1996; 6:986-994); Gibson %,
(Genome Res1996; 6:995-1001) ATiX g F R A& LM%k (ABI
PRISM 7700 2 7900 A 5|4 # % % [TagMan®], Applied Biosystems,
FosterCity, CA. ) #4478, MZTX, BFEEA —FXEIiLY &
% K TaqMan® FE A% 3 B #K41, (DPD-530Tc ( SEQ ID NO:3), Tm=70T ),
ARAMREEGRAATIHARNEBR., 4RERSHEMEILA G
AR B AR PBERAEH (TAMRA) X4, AZ|F4AE PR Eiits
J 4k DNA RAEBE4 S-VHBMEEMNEM, 714 SRAFH (6FAM)
MR, B, ¥FETHTLEIRIAGTOANS, T AEG
TaqgMan®’sCCD ( W ATHSAH A ) &R BARKVAE R 49, PCR R AL 445 4
AN, BBKAFENETETRABRAARFFIGREE NS, EEHF
AR 7| 4+ DPD1 (DPD-70F ( SEQ ID NO:3) = DPD-201R ( SEQ ID NO:4))
# TaqMan®3£ 4+ 2 DPD-108Tc (SBEQ ID NO:9). FEAx Ak 3] 4t DPD2
( DPD2p-1129F (SEQ ID NO:5) #= DPD2p -1208R (SEQ ID NO:6)) #
TaqMan®#£ 4t % DPD-2p—1154Tc( SEQ ID NO: 10). E 4 ¥ 84 3| 49 #F DPD3A
( DPD3a—51F ( SEQ ID NO: 1) #= DPD3a—134R ( SEQ ID NO: 2 )) &4 TagMan®
# 4+ 52 DPD3A-T71Tc( SEQ ID NO: 11), 3£ 4% 3 B 5| # *F DPD3B( DPD3b-651F
(SEQ ID NO:7) #= DPD3b—736R (SEQ ID NO:8)) & TaqMan®IE4+ 2
DPD3b—685Tc ( SEQ ID NO:12).

PCR B BA%4 A % & 5% DPD1 (DPD-70F (SEQ ID NO:3)
#= DPD-201R ( SEQ ID NO:4)); DPD2 ( DPD2p-1129F ( SEQ ID NO:5)
#2 DPD2p -1208R (SEQ ID NO: 6 )); DPD3B ( DPD3b-651F ( SEQ ID NO: 7),
Tm=58 C#= DPD3b-736R (SEQ ID NO:8), Tm=60T ); K EMIFEL3| %

18



02809318. 6 oM P ZE15/18m

10

20

2t DPD3A (DPD3a—51F ( SEQ ID NO: 1), Tm=59°C#= DPD3a-134R ( SEQ ID
NO:2), Tm=59C ), &—# PCR 7| HhREBHHUATFTRHSAKR: 0.5l
4 cDNA A& 600nM 424Xk A F—=f (DPD1, DPD2, DPD3 s DPD3A)
B —FEZTRI DO EHRZIR LY, 2000M 48 & 4 TagMan®
# 4t (A -F DPD1, DPD2, DPD3 % DPD3A), 5U AmpliTaq Gold B2 %,
200 uM & dATP, dCTP, dGTP, 400 puM dTTP, 5.5mM MgCl,, #=4-A 4
£ A6y 1xTaqman Z AR A, RAHERDFRFTF 250l (FFA K
#), Applied Biosystems, FosterCity, CA). #BIRELHEZ, 95C10
MAF, RER 9IS5C 15 #7142 60C 1 454P 453K 45 K.

3] 3

F A% 38R 5] 2+ DPD3A (DPD3a—51F ( SEQ ID NO: 1) #= DPD3a—134R
(SEQ ID NO: 2)) #= DPD3B (DPD3b-651F ( SEQ ID NO: 7) #= DPD3b-736R
(SEQ ID NO:8)) A4 it RT - PCR, 4% /A A G %2 61,39 48 0 3R I &4 RNA
#HATEY . TEEYIPDRARARRZE. B 1. FHTFH3 %t DPD3A
(DPD3a-51F (SEQ ID NO:1) #= DPD3a—134R (SEQ ID N0:2)) .2 ¥
¥ 7 @it RT-PCR EME AR BLE T o4 DPD K B &L 682
M. B 2. FEEFEHES 2GR AEA ABI Prism 7700 5 5740 & %
(Taqman® ) #4T,

A2 PCR R FAE A 30 MR, B—AHHKd 96 CE M 1min, 55
‘CiE X 1min, JFH 72C3E4h 2min £84%. A EA B3] H= DPD3A
(DPD3a-51F (SEQ ID NO:1) #= DPD3a—134R ( SEQ ID NO:2)) #A7¥H
BT HRERL 84 MEmAX. FEIHRLE FHEA—KS Y3
R (UTR) ##ASFEF 1 ¢4 DPD cDNA K 3K. /A EAx%8 3] %=t DPD3B
(DPD3b-651F ( SEQ ID NO:7) #= DPD3b-736R ( SEQ ID NO:8)) #t4F
THEAFTHRKRAER 86 Nmist. ¥ FH4aY T3 DPD cDNA #)—
MY TFIFBF 6 0 RIK,

AR T E A B8 37| # - DPD3A ( DPD3a—51F ( SEQ ID NO:1) #=
DPD3a-134R (SEQ ID NO:2)) #= DPD3B (DPD3b-651F ( SEQ ID NO:7)
#= DPD3b-736R (SEQ ID NO:8)) 5 A ERAMI By EELRET 10
/N F) FPE 44474 &= 49 DPD oRNA #9887, B #1-5 f#8-10 k f
TR RESY, #6 RO TXREMOWBELY, #7 kT

19
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I RY G EA Y. AR GG K C A E BRI # 2T & DPD1 ( DPD-70F, ( SEQ
ID NO: 3) 4= DPD-201R, (SEQ ID NO:4)) #= DPD2 ( DPD2p-1129F ( SEQ
ID NO:5) #= DPD2p —1208R (SEQ ID NO:6)).

EAZ 8 7] =t DPD3A (DPD3a—51F (SEQ ID NO: 1) = DPD3a-134R
(SEQ ID N0:2)) f##ARZEMH BT DPD KPP+ RAXKX. FEY
B 3| # %} DPD3B ( DPD3b-651F ( SEQ ID NO:7) #= DPD3b-736R ( SEQ ID
NO:8)) Ak, f2 kA FA%ET. £FX LA 1.

% At 4

R 5 DPD ¢ A A E XK B A& (UGR)

HATHAFATRE. “RE” REM “BRE” R, B 7. DPD ¥
BREFP-NBEOANRNRY EREARXERS. £3k4) DPD Fe
B-Bh ROV HR LKA RNA B EAT0), BARMER AR S,
TagMan®XE =4 4 AN REHHEFHRE (Ct) E: KR EHE Cty#o Ct
o omagnr FBRBERE Ctyy F2 Cty pazy. PFFREH Ct Z/ARAR
ETFH XA

ACt 4 =Ctypy=Cty pyge (“RI” KAL)

ACt 4y =Ctypy=Ctig pyge (“BRAE” KAL)

T—FRBERTHAXFE2HAACt KT,

200 (KB RE )

2 AR (A" REL)

AT A TagMan®4L B 3k 4F DPD ¢y RARER B £ &, #4477 F5l+t

DPD #y A AR K B &1k (UGR) =2 ACt## stk

A & 4e A0t DPD KA K-F 47 A 4L UGE

ARt B E 2 H UGE JRAxt DPD Fodd A £ RNA # - 694R
BF (K)o TR AT —F A It BREEFfEfT—FHHE AR E
IR E RNA AR IE BT K. ik, AAFTREEB-NHEKE A
HHAMEZ T4 A RNA, & Applied Biosystems # Universal PE
RNA, B X5 4307281, #:5 3617812014,

FRBEALRARR ACt ik by st sk #AT 8, ATiE ACt 7 7k ¥ Applied

20
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Biosystems, TagMan®#%|:#: %, #& User Bulletin#2 P f L Lk,
AT #4742, #8 L& TagMan®F %, 4477 6 A~KF FPER X%
214045 UGE &) DPD & A, 4 A AT RAE B -ML3hF G f4 A RNA,
% h Applied Biosystems #J Universal PE RNA, B %% 4307281,
d5 3617812014,

AR HE F Salonga F (A LFIAM A RS ) BEHL LT,
L91, L121, L150, L220 #= L164 #44a%F DPD & A K-F (PV) Mvdii4m
g R T TaqMan®#) UGE, 453 R-F ¥ egAEHF K.

K 444 =PV/UGE

ETR, ReH K AW -FHE, Mm#AH s DPD, KA RNA B
Universal PE RNA, B &5 4307281, 35 3617812014 #= B - %K
B A6 E— K, R EREF.

Hh, 4T AMRRRZE L pre-TaqgMan®DPD R XM F —H &,
Apo A S HE R R R IEART DPD &Rk, AMREART TagMan®N R
4 RARE R B A X %38 (UGE) Tk K,,, B HARERTF, WRAEA
A0 ) 64 A ER 2t RS e RNA,

A IE #9482 DPD & 3X = UGE x K,

Kppp TR AAEAT —FF A5 AT 69 E RNA R A RBREBR R R,
ARKRBROMHATRETE RNA TR LR Fik, Mt FHERA o848
5t DPD R AR R TAHA T LW EOLR AT A A RNA, 4o Universal
PE RNA, H &5 4307281, k5 3617812014, A f.

Blde, wREERZ TR A IFxTBEEFo/ IR F AL RNA
@ Ky BIAAMSSHAN FTHARHF SRR LA RBREAERRA RNA,
EF LT THNTRHEZAFRFBARERY DPD LA KF, AR Z
ST RKAR R B S 9474 pre-TaqgMan®, & RT-PCR # AK#47. A
A iR A KFRAENAEE UGE KF, THZH L K
i, RERECLHFLE, K K AYGPHME, Amr 2t RE AR
B B Aa/ RAA RNA 45 7 6935 K,y

£ #4] S
FPE £ # J7 AF J& #% 5= 7 44 DPD & &
B EXFTEFERTaMNER 34 2RBLEIMBZREHH 34 M

21
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AT, TR EFRA#EBN S-FU/LY BRAOFEET, EHNERS
oS ERM 5 - FU/CPT11 R K5 V239 #9—3k 4. FTA A #bkA 5-FU
425mg/m’ WG B FEEEYE S RARAT 15 o4z, LEES 5 K
MA 20mg /o’ &) Bt BEHATHE, BFEMHA KRR _KRERLT.

9 L &F (25.5%) RETF S-FU/LV, ZRAEREL Y OEZTLR
B, SR EFRPBREGETTRE., EAGEERERRBTRREG
BHENSEARBEFEE (2548, 73.5%). WEBMM2 4 FPE L 57
B @At de o o % % mRNA, F+ B3 b XAk A 2§ PCR #)¥ DPD/ B AL
& @ H9AR2T mRNA R A K,
B Fa o, B FL % 4R 6 F B4 iE DPD/ B -Lh B & 8 K-F 20312 0.87
x10° A2 2. 04 x 107, R A iR FH A3 5 4 B 4045 ¢ #% &) Mann-Whitney
U A5k hA R R fo T R & F A 6B IE ¥ AR DPD REAKE. LR
BT g4t DPD KFE5 AR EEAME F 4K (P=0.02), Xk
#% % DPD mRNA & i&AAext S-FU/LV R EZ A& £ BB 4 FFF.
E e H KA, DPD RAZM KT 5-FU 47 69 R L 69 R B F.

22
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/30

<110>

<120>

<130>

<140>
<141>

<140>
<141>

<140>
<141>

<160>
<170>
<210>

<211>
<212>

K. D. Ad1a4
B R LA A R AKX Tk

11220/155

09/796,807
2001-03-02

09/842,111
2001-04-26

09/879,217
2001-06-13

12

FastSEQ for Windows Version 4.0

-

L
139
DNA

<213> Alﬁ‘?[’

<220>

<223> ;ﬁ%&;] %

<400>

1

aggacgcaag gagggtttg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

2
20
DNA

A LR 5

FHAF®BI Y

2

gtccgececgag tecttactga

<210>
<211>

3
22

<212> DNA

<213>
<220>
<223>

<400>

AL 5)
FHAEI B

3

tcactggcag actcgagact gt

<210>
<211>

4
18

<212> DNA

<213>

<220>

A LR 5

<223> FH B

<400>

4

tggccgaadt ggaacaca

23

19

20

22

18
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<210> 5
<211> 22
<212> DNA

<213> AL %)

<220>
223> FHFRI B

<400> 5
ctgcctttga ctgtgcaaca tc 22

<210> 6
<211> 27
<212> DNA

<213> A T 51|
<220> .
223> FAFHRT|H

<400> 6
attaacaaag ccttttctga agacgat 27

<210> 7
<211> 23
<212> DNA

<213> AL &%)

<220>

223> BEEFBT| Y

<400> 7
gaagcctatt ctgcaaagat tgc 23

<210> 8
<211> 21
<212> DNA

<213> /\ll%“ 5.]
G EAR T8I

<400> 8
gagtacccca atcgagccaa a 21

<210> 9
<211> 25
<212> DNA

<213> A_]’_}?; f’J

<220>

223> FHFERI 4

<400> 9
cecgecgagte cttactgage acagg 25

<210> 10
<211> 25
<212> DNA

<213> A L/ %)

<220>

<223> REFRI B

<400> 10
cacacggcga gctccacaac gtaga 25

24
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<210> 11
<21l1> 29
<212> DNA

<213> /\J’_}% §|J

<220> -
<223> FAEAFRI| 4
<400> 11

cagtgcctac agtctcgagt ctgccagtg 29

<210> 12
<211> 31
<212> DNA

<213> AL f 3

<220>
<223> g*z:&:&gl %

<400> 12
aaggaagcac aacttatact tgcaggccca g 31

25
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