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Relationship between T85C mutation in dihydropyrimidine dehydrogenase gene and sensitivity of breast
cancer cell to 5—fluorouracil
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Abstract Objective: To explore the relationship between T85C mutation in dihydropyrimidine dehydrogenase gene (DPYD) and sensitivity
of breast cancer cell to 5—fluorouracil(5-FU ). Methods: Genomic mRNA was isolated from human liver tissue. DPYD coding sequence was
amplified as wild type DPYD. The T was transformed into C by site—directed mutagenesis technique at nucleotide position 85 in DPYD.
Then the sequences of GFP, wild type and mutation DPYD were inserted into PCDH-CMV -MCS -EF1 —Puro vector respectively. The
recombinant plasmids were transfected into MDA —MB -231 to obtain stable cells. After 24 hours of exposure to 5 -FU at different
concentrations (0, 1, 5, 10, 50 wg/mL), the cell viability was tested using the MTT colorimetric method. Results: The GFP, wild type and
mutation DPYD were observed by restricting double enzyme digestion. The nucleotide of mutation DPYD transformed from T to C at 85 in
DPYD coding sequence. Compared with control group, the mutation group cell survival rate was significantly increased (P <0.01), and the
mutation group cell survival rate was higher than that of wild type group (P <0.05). Conclusion: The mutation of DPYD influences the
sensitivity of breast cancer cell to 5-FU, and the sensitivity of T85C mutation phenotype cell to 5-FU could be significantly reduced.
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FLIR G2 L MR A e ey BV IR AR IR 3 L,\%iﬁﬁﬂ‘l‘ﬂm 5— 3R MEWE (5-fluorouracil ,5-FU )
FElEEAE HP0 2016 4 & AR 1 5dE B, FRIE 2013 45 Tk 5 Ve 248 L PN AR 1) 5 T, 32 3 400 o 48 e 2 Y
FLIRIERT Ao 28 1 NI, FET- Wi 6.5 T NIK, xﬁl% Pz TR B A5 B Sk B0 S
HIEURER A R ek BTSN, RIGMST SURIMIRE GRS (AR R, 80% L) /Y 5-
AL BRI T R E A ARy T A K FU 7R R A e 0, A i G A
E4TE MREANSESRHTE(61572851) (DPYD )%ifi5#) DPD 2 5-FU fUlf %% Hilt s
feEmA RE(1991-), B, Mt taiz, Hopm g enms  PORAE. G DPYD JLHHY T85C (iR R 22
W miZaHLE ;@IS 1EE . BB, E-mail:yongjiemagu @aliyun.com, AJHESZIR DPD BERETES, DPD A TS M1 = n] s 40




486 FHEHKRESK

23 &

JIN 5-FU AR , S50 5-FU fby7i 2l . At
FERFE T DPYD FE[H T85C v/ o5 2878 5 7L 8 4l it
5-FU B C R, B ST ZLIR IS A0 5-FU Tif
25953 F-HL
1 #5575
1.1 E&XAAmiez  AFLIREAME AR MDA-
MB-231 g H % ATCC (American Type Culture
Collection ), Jifi 4 IfiL 7 (Hyclone 23 7] ), 21 Jfd 55 57 5k
RPRI 1640 . %% 4L 5 Lipofectamine 2000, TRIzol 1
# & (Invitrogen 23 A ), MTT .0.25% £ & 1 Tiff
(Sigma 2y W] ), PCR 5| ¥ F A6 R K 8 ], RNA
J SRR & (TaKaRa AR ), BORL RG] &
(Qiagen 2~w]), FREMENYVIEE Xba 1 \Nhe 1 \EcoR
I F1 Not 1 W 1 NEB 72 &, ASBR £F 4 ZE K (Pierce 2y
A]), GFP HLiR( =Hi LW R, 5-Fu 4 A LR 554
HlZ5 .
1.2 Fi&k
1.2.1 JFZHZUE RNA BEEIC R A7 T80 Cik
FORIE B A FAE LU TRk OB R A B
WFEE , iR 2L 25 B Trizol IXF I ABFEA b, %843
A SN, B RS A EP & A
W LB A AR RNA, 12 000xg,4 CE5.Cr 20 min,
W LI A EP 3B RNA, ) Bk fr
AL, 550 R A5, 12 000xg, 4 CE.C> 10 min,
ULUE RNA, H 75% £ B5E U RNAL 12 000xg, 4 CiE5
0 10 min J& , 0K FERE DI BT RNA B8, 205
J A DEPC JK VA f# RNA, %8 4123 5% o BE 346
RNA FEAMCRE . 5o RNA RE 50 L5 2 P
2021 cDNA K, -80 CIRAFEH .
122 EAHARRAHEHE R PCR LY
GFP FR&EJTH K 25 17 51) 1 12 210 o 5 2 A o bz
PCDH-CMV-MCS-EF1-Puro 1 £ VL&A 51 Xba
[ 1 Nhe 1 BOI 5K, 45 217 GFP 434 () EH 4102
IR B 2 1A iR PCDH-p—GFP—Vector 1E R X} HRZH
FIFHIPCR B:LIUFIEZHZ cDNA HHiHR, 71 DPYD
R (IS 1 WA 1) BRGNP IR EcoR 1
F1 Not 1 43 BI0LEY) DPYD JE PR 714 73 K 20 18
i B e il ikl PCDH-p—GFP=Vector, RIS ZiAk K4l
PR R AL DHS o JBSZ 28508 F 3L IR T3 &
N R R MR LB 5554 1,37 Cid G FE, PR
PR O RIBUIRL, AR DPYD JER B A
T AR P i 228 ok PCDH-p—-GFP- DPYD,
FIFIR 514 PCR % s 2848 F EE 7 DPYD 5E
T85C 7 i 5AE M EE 2 FRIK TR . 17508, LAA AR
Iy i) #2018 5 7 3 38 UL PCDH—-p—GFP-DPYD A

B, i3 T85C i s s AR P MZ H R F Bt
(IG5 LR 2), Al % IR Be. 2R
J& , VAAR DS A4S i BOR AR, 3715 T85C 7 A
SB[ DPYD R bt e 51 (P 145190 04 1) [
FEHb BRI YT EcoR T 1 Not T 4351 X))
P14 7 4 I 8 4118 9% B 2 35 kL PCDH-p-GFP-
Vector, [RIU4EAL B4 38 A B % 322 8 2R Fp 91
753 2 DPYD Jt A 28 742 B 41 18 i 55 2 15 kL
PCDH-p-GFP-DPYD-Mutation. 5 ZH JFk7 4T XUk
VI%E5E , DPYD KEPH 2 72 BB Af R o 20 Joopr idE 4T
P % 5E

&1 DPYD EFELK5|#

Tab 1 Primers sequence of DPYD

ELZEA

Forward primer

14731
5'-AAGAATTCGCCACCATGGCCCCTGTGCTCAGT-3'
5'-TTAAGCGGCCGCTTAACACACCGGATTCAC-3'

Reverse primer

%2 DPYD EERT5IMFTI
Tab 2 Mutation primers sequence of DPYD

ElEZE4us ElbZlEgd)

Forward primer-1 5'-AAGAATTCGCCACCATGGCCCCTGTGCTCAGT-3'
5'- GCAACTCTGCGTTCCACTT-3'
5'-AAGTGGAACACAGAGTTGC-3'

5'-TTAAGCGGCCGCTTAACACACCGGATTCAC-3'

Reverse primer—1
Forward primer-2

Reverse primer-2

123 ZMoREgR FeBE ATCC Frdfeds i br i gh 4T
Kigt . MDA-MB-231 40 i {1 10% & 4 1l ¥ 19
RPRI 1640 72 (7 H % & iR R 4% 100 U/mL),
TER 5% CO, 1Y 37 CHHIRIEFRAA PR

1.2.4 40jE%5Ye K53 MDA-MB-231 4ifig, 74
W BE H O 5 Rk # 70% A A W R .
Lipofectamine 2000 PEAT BORSS G, +ie BRGS0 1 B
BRI THRAE . PP BT ISR 24 h SR
F,48 h J5 IS 5 3 2450 (2 pwe/mL), RS F0E 3R
ik GFP 1Y Vector 4HfiE & \GFP FIHFA: % DPYD A
fill& #2351 Wild type DPYD 4iiffi 22 \GFP Fl128 75 %1
DPYD H: [Nl 234 ) Mutation DPYD 401 % . H]
Western blotting Kl H it 8 (1 1 IR ROCR

1.2.5 Western blotting il ¥ 20 g 5% 55 W 57 2%,
FH PBS 2 Wil e 2 5 AT A B 329, FH 40 M S i A
VK 24 AN SR BT R E . EA SR,
SDS-PAGE &7 BS 4R Ml & 11, B IS, B 88 A % 8 3
THERETHEUENE I, = MRAMET, 5% ils ks bt
M 1 h, i A—¥#0 GFP(1:8 000),4 Cit 5 , 756
TP E 50 min, XL ANEOE RS R Gk T A
TRt
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1.2.6  MTT %4 I 40 i A 77
DPYD .mutation DPYD 3 Fh 4 g 2 B9 40 L L 1x10%
L, FA 96 FLIEFRH, 12 h 5, B R4 2 4 S
ALHEH 0.1.5.10.50 pe/mL f 5-FU 1535 24 h
J& A MTT 3% (5 mg/pl.), 37 CARZEER 4 h, 35
AL R SR, AL 150 wL DSMO, #7 %
10 mino  FHEGER GRS 2 490 nm ZEWOGRE
1.3 it s o A SRR A 3 s
o S AYSE Rl SPSS13.0 G4k kAT
G0, AR 2 2 ) A0 AT Y 25 A X R,
P<0.05 TR 25 A8 L.

2 H#R

2,1 EUREGREnEEFMNFETER M
Xba 1 Fll Nhe 1 XUV 241 ki PCDH-GFP-Vector
(Vector), F EcoR T F1 Not 1 X Jit§ 4] ¥ 20 J&i %
PCDH-p-GFP-DPYD(wild type DPYD)#l PCDH-p-
GFP-DPYD-mutation(mutation DPYD ), B ig bl ¢ it
FLUK AT 3 FhEE 41 ORI G DI 7= 4, WSS 2R v LU
LRI A RS TONE (A 1) DPYD B %8
725 TRV A P 2 ORI PP R UL 2, I R
fi7n , DPYD FE[K T85C 137 f5 %E . 28 A8 i o

4 vector \wild type

“—3091bp

<«—738bp

1 3 FETRIEF BB £ EER
Fig 1 Three recombinant plasmids confirmed by double enzyme

digestion

Wild type

Mutation

A A
AAAAAN . An ‘M M
N \‘/M A l\{"u | | '}‘;”

E 2 DPYD E[F T85C EF BN ST I B AL il 45 3R
Fig2 Sequence traces of wild type and mutation DPYD T85C

plasmids

2.2 Western blotting #& | $UBZJ& 20 it % + DPD &
B Rk K B 3 R 2 R o S A e
MDA-MB-231 4ilffdrh , JFH 2 pg/mL (YRR E5 5 i
1B AR E 38 H B9 E F Y 4HHE 3 : Vector .wild type
DPYD .mutation DPYD., i3} Western blotting il 4%
AU FR A BB R IR TR AL, NG IR T LIE
i, GFP .GFP FI¥FAE R DPD fill 5 8 14 .GFP FIZE7s
4 DPD il 5 % 14 78 MDA-MB-231 4l g+ #B ik %
FasERIL (K 3),

L O
@QQ . QQQQ
4@0\0& Qx\b\*g & &@\\

139KD— — —

—Anti-GFP

28KD — —

34KD -— “— Anti—P—actin

El 3 Western blotting #2il] Vector,Wild type 1 Mutation DPYD
= AR MDA-MB-231 iR R34
Fig3 Vector, wild type and mutation DPYD in MDA-MB-231

cells were identified by western blotting

2.3 RFE DPYD % B & ILA 4 MDA-MB-231 %8 i,
%t 5-FU # oML #9 AL GFP . GFP 14 5 DPD
AiA 2 M GFP FIZRZE A DPD Rl & 38 a8 kY
3 Fh A £ : vector .wild type DPYD .mutation DPYD,
A3 B 0.1.5.10.50 we/mL 4 5-FU &b 3,24 h
J R ) MTT 646 0 248 i A7 3% o 78 5-FU WA N
10 pg/mL B, F2E FIR AR DPD (4 R A7 %
BE ST R (P =0.002, & 4), HoAZAIZ0
M RAFIE R TR AR AR (P =0.013, 18 4).
LERI , A5 DPD XF 5-FU AYUaE i %
1.27 E Vector

++ 1 Wild type DPYD
« | [0 Mutation DPYD

0.5F

/
u} é
7

frim

0.4

~-AANNANANNNNN

5-FU %)%/ (ng/mL)
#P<0.05, ##P<0.01

4 7[FE DPYD EEFREH MDA-MB-231 A3t 5-FU Ski%
B

Fig 4 The sensitivity changes of different DPYD phenotypes MDA-
MB-231 cell to 5-FU
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5-FU 7EFUNRIR | 58 45 i v g 14k
SEVRIFTRREE R HT, 5-FU #EA 4N , gL
&Mk FAUMP .FAUTP F1 FUTP Mfij & #E s sk
N, FAUMP BEZE -G 210 M i s i 5 il gL 0 o) FL it v
P, BELRS i it s e A% 1 2 ) DSk & B, 65 i 4 A
1% 4¢3 ZEL s FAUTP #1 FUTP 7] L1 A 31| DNA &
RNA Z0F 7, BHLA% DNA F1 RNA )4 R 2 , 30 6
YRR A A, DPYD FERG T A 1p21-1p22 X
B, K2 950 kb, 1.8 23 NAMNET, gwi 1025 4
MY, DPYD JEH4if% Y DPD & H7E AR N 2
Z 5w AT TR o A0, DPD EEH R 2 5 5-
FU B9, 2 5-FU 52 i it i 4 A B
ity , KLt , DPY D JE R SR 25 Gl AR OGS R )2
SN, A BT B - DPD SR Ao A filt
FH 5-FU J& , 558l S 0 i 22 A R B 448 v o SRUDR I i
KRG, YA 15%~30%055 N2 H = &
I EERINVEFH L 29 50%~80% 1) DPD itk Bt [ i i & &
A ML ML LA L aER O, 58 B8 i 24 A
BHE R (FDA ) FIER I 24 i 4 A5 (EMA) 78 55UR
WEESS 2 AR S DI PR AT, DPD il SR 114 iR
HNEE 2N

DRI 2H hast AL A8 S B AEAE , B — Le T R Y
YA AR DL K B ARSEE (1) D) RE 2 B 52, 11
S 2] )97 BORN B T U, B, A g iRGE
DPYD J A ) Az 11 R 22 SR RZ A 5-FU fby7 i3
(RRTT RO, Zeng SEMRIFFE 45 5 /R, DPYD 3%
DAL A A% T 2 22 A5 PE 5 SR e WE 2 25 W) Ab T i
TG A OE . DPYD JE[H T8SC v/ i 58748 8 Ik A
Hfish X5 85 o7 1) e s g 43 B s e B A, XA A%
TR i 15 DPD & 55 27 (i P2 (Cys)
BEAR IR Z W2 (Arg) , Steven 25 HYBFFE KB, T85C i
JRASRY DPD BERG PE T P A AL, Bt
i 5-FU [y s

ABEFE B RIRSE T FLAR I 4 Ak DPYD JE A
T85C Z7AEX} 5-FU 25y uaibk i sz , AT AT
WELH AT 3545 DPYD JEPH (1) g 1y 41, it FH 2 o 58
ARG ARNT DPYD K& [H ) T85C o7 i #h AT & B 548,
FRENEFAE AL DPYD JEFFIZAER DPYD JEH K 2 Fil
5 2H TR Y MDA-MB-231 40 g 45 %) 2 F DPD
AR AR , I L3 T AS R R 0 R 41 Ak
X 5-FU B9BUSE, 455 878, 5-FU X} DPD £ F1%E
ATV R A KA RE 198055 o L, FRAT 1A Hh 4518 -
DPYD K T85C 5 5-FU U MEHH X, T85C 37 15,
HERALEA T SRR IR AL 25 s e, H

&, DPYD R AFTE) 2 1Y Z2 25 AN [6) Z2 25 A7
s Z TR AT RS MI TSR, DPYD JE[H T85C Z2 4 (i
IR IR 5-FU 25 RITAS I EA T itE— DR
B2k
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