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[{#ZE] HM Hdm Ao R Dickkopfl (DKKI ) P fr) 55 41 B 7 20 ( Ad-DKK1 ) 5 Jd g 28 6, 239 41 i i 5 AF
F% Wt 5538 B th 2R 540§ B-catenin [FRIBZAL ., JiTk  FIH] PCR BARY 1 H 5L H DKKI 5 i HI 43 F se bR AR
AdEasy 2G0T AR RERAR 38 H A B DR v b2 3 28 12 JiURL 5 28 W U0 RN ) , 7€ BJAdeasy P [R) U E 415 1 Pac 1 [§YI
) EE A M 5 DNA 8 HEK293 vh (85 94 3% S0 8843 5 41 : Ad-DKKI B4 2 | Ad-SimDKK1 YL 2 | Ad-GFP B Y4 |
Ad-RFP JERYL2H FI%5 IR IRZE . e B MOT {E 2y 80 J&k i 1 B £ 3090 4 i bk A375, L4 41 i JE 25 s RT-PCR {446
DKK1 ,B-catenin FE[A (1335 , MTT I NG 7)o 853 T2 R #F Ad-DKKI1 28 1) %6 5 5500 3 G S 4G el i oy, ek
e A375 2L, YLK T 80% U5 ANME A T W 2l . Ad-DKKI1 B4 DKKI (123K K- (1. 638 £0.067) 5
HoAth 4 £0(0.718 £0.086.1.424 £0. 125 1. 414 +0.089 .1.423 +0.088) Lt 42 B HA G142 X (P <0.05) , H B-catenin
(257K (0.590 +0.011) Al 4 20 (0. 895 £0.012,0. 749 +0.024,0.754 +0.012,0.759 £0.014) [L#K % FHA B %
it (P <0.01) , MTT 3460 40 Jf 3% 77 : Ad-DKK1 8% 4 (0. 370 +0. 014 ) 5 H Al 4 2 (0. 412 £0.017.,0. 398 =+
0.006.0.395 +0.007,0.426 £0.016) LW ZERAGIHFE L (P <0.05) . &5 M E MK Ad-DKKI, 28K
Y 1) R0 R 20 DKK () 3R 55 W] i Y5, B-catenin [ 385K i FEAR, A375 (0 4H s 71 52 B .
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Construction of Dickkopfl-expressing recombinant adenovirus and its effect on

B-catenin expression in A375 cells

Chen Hengjun, Li Hui, Chen Jin, Lu Xiaojuan ( Department of Dermatology, First Affiliated Hospital, Chongqing Medical University,
Chongqing, 400016, China)

[Abstract ] Objective To construct a recombinant adenovirus vector expressing Dickkopfl ( DKKI )
(Ad-DKK1) and study the expression of B-catenin in melanoma cells A375 after Ad-DKK1 infection. Methods
DKK1 gene was amplified by PCR and subcloned to shuttle plasmid Adeasy by molecular cloning and
adenovirus recombination technique, then converted in BJAdeasy cells. The recombinant adenovirus plasmid
was generated. After cut by Pac | enzyme, the recombinant adenovirus plasmid Ad-DKKI1 was packaged and
amplified in HEK293 cells. Ad-DKKI1 effect group, Ad-SimDKK1 effect group, Ad-GFP effect group, Ad-RFP
effect group and blank group were used to infect the A375 cells in multiplicity of infection (MOI) 80, and cell
morphology was observed. The expression of DKK1 and B-catenin in A375 cells was detected by RT-PCR. Cell
vitality was detected by MTT assay. Results Ad-DKK1 was proved to be recombined successfully by
identification with restriction enzyme and sequencing. The infection was efficient (80% ) in A375 cells. The
expression of DKK1 had significant difference between Ad-DKKI1 effect group (1.638 +0.067) and other 4
groups (0.718 £0.086, 1.424 £0.125, 1.414 £0.089 and 1.423 £0.088) (P <0.05). The expression of
B-catenin had significant difference between Ad-DKKI effect group (0.590 +0.011) and the other 4 groups
(0.895 +0.012, 0.749 £0.024, 0.754 £0.012 and 0.759 £0.014) (P <0.01). MTT assay indicated that
there was significance in cell vitality between Ad-DKKI effect group (0.370 £0.014) and the other 4 groups
(0.412 £0.017, 0.398 £ 0. 006, 0.395 +0.007 and 0.426 +0.016) (P <0.05). Conclusion DKKI-
expressing recombinant adenovirus vector is established. Over-expression of DKK1 suppresses the expression of
DKK1 and inhibits the expression of B-catenin and cell vitality in melanoma cells.
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Wnts 5% BB AN MG 500 T K%, L 40 i
KB MR K e R e 2 AR RO
5ZR g o kA R R VI, Wnt {5538 B A 24
# () Wnt-B-catenin-LEF/TCF>~* 41 Jfd #% 7 . Wnt/
Ca’* 3l 3 2A B4 2,

Dickkopfl ( DKK1 ) £ [ /& Wnt {55 2 ML B 1 45
PorD o HAERE R EEA S Wit & s e ihgs &
LRP5/6 Flifi i1t Kremen 521k 5 LRP5/6 & = F k&
S22 &0 L b 2 SR Wt EERBEREA
JE PN, BELRT T Wnt 22 MiL{3 538 B O30 . Wint 24
i [ 37 B 5 S BOL iR GSK-3 316 Jy3a& , GSK-3 4
fifg e IR KBRS E FH R G IN T B-catenin AYBEFR AL , 1
Tia) Y87 B 11 PR DG B 1 1% A A, XA B0 ) 1 A
B-catenin [)— Z 555 5, FIL AR " &3, DKKI
TEZ PR h ik F 8, 40 B 9 R, DKKI Ay
IR I S REARER B | T AE SR 0 3 rh b o
I, FRATTH B R 7 Ad-DKKI1 #544&, M 5% DKK1 #£
TR A B R R kR R R A TR I R
WFRR A ZIR R 1Y o AL R AL IS AR T .

1 57

1.1 #4

A N DKKI BE A i 390 2 s 5 pSEB-DKKT 15 i 9
P DKKI (14 i ¢ 2844 ( Ad-SimDKKI1 ) py 7 PR BERE R 27 B Js 2
— PR B RRBHBR B A 2 5 AT SR R A M bk A3T5 4 A
LSO A YR TE (AD-RFP) | & S0 5808 IR 7 (Ad-
GFP) ¥y iy 1 35 [ 22 B K27 B2 KB 52 3 =5 B0 HEK293 4
JL, B 2 AR BURL pADtrace-TO4 , R FT H BJAdeasy (44 fbA
i e B 2R BORE pAdeasy-1 BRI A B BJS183 ) | 38 [ 2 fin&f
RAEG3 1 e S5 90 %8 B 5 Tag DNA A 0T & (35 [ Life
technologeies /] ) 5 RPNV EF Kpn T \Sal T \Pac 1 .Sfi 1 B
(£ New England Biolabs /2] ) s PCR 514 i K% A 914 W)
A 1L RNA SBUAH &L FRIEEEY AR, H/ R RIES
W& DMEM 1336 i 4= 1f. 3 (Hyclone A 7)) o LA EAPEIY &
PREEF} A7 1 PRAG 3 12 W27 S 9 B AR AT
1.2 7%
1.2.1  AJEYE DKK1 B3] 1980 &2 FI ] Nucleotide %% %
22 A\ JFE DKK1 [1)5 51, NM-012242 , 4 $#% DKK1 4= 801 bp,
%1t DKK1 &K 5|#. . 5 -CGGGGTACCATGGGCAT-
GATGGCTCTGGGCGCAGCGG-3"; T {i#: 5'-CGCGTCGACGT-
GTCTCTGACAAGTGTGAAGC-3', H.A FiF5I¥iinT Kpn 1
FEUIOLS )T 5], PRI T Sal T BEEIAL ST 51
1.2.2  Ad-DKKI Ji555 25 404 it g Al 25 Ll DKK1 3% 5%
IR BE URL AR, PCR 474 5 2842 UKL L T pADirace-TO4 , £
if Kpn 1 Sal 1 Y] pAdirace-TO4 1 H (5L DKKI1 , g™
Y BT 43 33145 3] pADtrace-TO4 A B 44H DKK1 J Bz, ¥
DKK1 44 AR5 2 25 02 Bk 34 A9 Kpn T . Sal T {37 s
223 BRI Y DI B RED) RN, A% 204547 A DKK (4 P &
HHRL, PO B 4H R AR K A I BJADeasy ] i 4, 28
Pac | BEYISERE

1.2.3 SAMRRENORE BEREY I H Pac 1 BV K
AR R DNA e HEK293 4, 11 A 75 78 HEK293 21 ity
R TR . SR AN AL A B IS 40% ~80% , SN A GE
ANE AL B DMEM 15 373,37 °C,50 ml/L CO, 75 H iz
B33 ~6 h 5 Bl se b st s, Hp &4 R4 i 100 ml/L,
FHEZ 10000 U/L, 555 % 100 mg/L, 457 7.14 .20 d M5
BN REEL

14 ~20 d J5 , fRF RHB 4 20 JOEE 7, RO RT IS 4E o F 20 i 46
10 ml B0, 1 000 r/min B0 5 min, 725 E ITA
1.5 ml R4 3 , WCEAR I, Tk 7k R 8 ~ 10 min, 37 CIKiB
B, R U R-Al-7R3% 4 G INE SR RSN 1.

TE HEK293 2 fifg oK 2 B 5 R i 7 3, 4 3% 3 #eJ5 4l
b, A5 3 5T B A IR 5 Ad-DKKIL, F - 80 CIRAETF.
1.2.4 LSRN IE 25 Fn o S IR e R A375 4t b F % R
AR, 20% B BEARAG . AR BE R 30% ~ 40% B, FE B SR 5
RO R 17 B2 A IR R 5. SE86 40 5 4 Ad-DKK1 &34 | Ad-
SimDKK1 JiZeH Ad-GFP JE& YL 2H | Ad-RFP B4 21 Fl2s (1 4 g
XA, IR I S L 4% MOI {H 80 By & A 40, #r JRk
e 24 h B, 58 W B LR AN i N 98 G ER B R DL R R
FeBE R R
1.2.5 RT-PCR # il 40 ffd ;y DKK1 235 1948 1k 432 [
1.2.4, JE&YGe A375 J5 24 h, /0 BIIREUA4H A375 410 AY & RNA,
WG SN cDNA,PCR #4340 i 1 DKKI1 255 B2 A8 1k
B4 k. I 5'-cATTGACAACTACCAGCCGTAC-3'; T i 5'-
GGGCAGCACATAGCGTGA-3' ; HI4H 159 bp, PCR 411K
95 C AP 5 min,95 CASH: 30 ,55 CiB & 30 5,72 °C #Eff
30 s, 330 MEIR, B Jn 72 CHEM S min, DL A B-actin 2,
219K . F .5 -CACCACACCTTCTACAATGAGC-3'; R 5| 4.
5"-GTGATCTCCTTCTGCATCCTGT-3" 3 ## B B K /N 712 bp.
W ZEORE . 95 CHIARE 5 min,94 °C7284: 30 5,57 ‘CiB Ak 30 s,
72 CHEH 45 s, 35 35 MEHR, 55 72 CHEM 10 min, 4 CLETE
1.2.6 RT-PCR K4 i P B-catenin Fik 1251k i
1.2.4, YL A375 J5 24 h, 20 SR EUR-2H A375 40JAY 5 RNA,
Wik 5% i cDNA, PCR 4" 18 345 0 Bifd P B-catenin [ 3% 3515 Ml o
B4 E i .5’ -AAATTCTTGGCTATTACGAC-3" ; %5’ -CATC-
CCTTCCTGTTTAGTT-3" H [ 4547 321 bp, PCR 2%f44:95 °C i
AR S min,95 CAFME: 30 5,51 C3E k 30 s,72 CHEAH 30 s, 3t
30 MEFR, 55 72 CHE 5 min, DI B-actin NS, 597
G S S SR 1.2.5,
1.2.7 Ad-DKKI JR5R#EERGe A375 J& 40 M 16 1 A Gl AN
AR 1. 2.4, HA0 R 20% % A 96 FLAR ; 41 6 i 20
50% A RS 5 TR 5 A0 6 2 809% B i MITT 739 (¥
5 0.01 mol/L,pH =7.4) ;i1 MTT ¥ J5 4 h 723K 4 492 nm
T D(492) 18, A 3 NE L,
1.3 %itxam

SR SPSS 1.5 A Atk #5296 B0, B0H DA & = s RO,
ZH ] LR R R R T 22 00T

2 HR

2.1 MMEFHEREG BT
Zed P %5 , Ad-DKK1 255 5 GenBank /351 —2, 77
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1) TE A o T ZEL R 2 A4 R O ) % 5 45 2R B 7R 30 000 bp Al
4 500 bp A< EM AT L (I 1), 5 BUWES R4, BB A
Ad-DKKI1 #JEE I,

1

10 000 bp— -

1 AR ;2. 34 47 DKKI1 64 Fa bk & 240 4
E1 EARMHNEBIEE

2
W 30 000 bp

«—4 500 bp

2.2 fx HEK293 Zm i M 84 LK DR & 3%

A S e [ U B 4 S e HEK293 4 i, 23 7 7 .14
20 d WEEHEN, DR I ] A 1G4 2R 7 48 22, 130 B o i fu 4
B HY G G BORY R R, 158 m R R R R (K 2) o

A% A48 HEK293 ' 613 ;B & & S8 7% & 09 HEK293 418
2 EAFH%E DKKI 7£ HEK293 FE3f5 20 d FEME  (x200)

2.3 omaER G A3T5 @A

Ad-DKK1 . Ad-SimDKK1 ,Ad-GFP  Ad-RFP ¥ fg Uy A375,
YR I H A k9o, BLUERYL IS 40 i T K BB, A0
TEASHUAE , 5RO , 40 22 M S, oA LA 1 23 Y6 D 9 o
G UL AE SCI L R P E A S P, B AR L 200 e e R
Yo, Rl SUR SR AR I 245 A R T W Se s i A7 (1 3)

A:Ad-GFP & 328 ;B. Ad-RFP & ¥ 1;C. Ad-DKK1 & #41;D . Ad-
SimDKK1 A % 28
B3 RABRETUERSAMBBEEFRSER

(1 x200)

2.4 RT-PCR #: A375 2n it i3 DKK1 Ak %8 49 24k
YL DKK1 f 3235k F , Ad-DKK1 E&He 4 55 Ad-GFP g

el Ad-RFP JEHEA] 25 1 A0 B A U 0% S AT e 27 B
(P<0.05),5 Ad-SimDKKI &34 HL R 22 7 A7 W B it =
X(P<0.01), L4,

1 2 3 4 5 M

<200 bp

M 1 2 3 4 5

Wl W . <*Bfa(‘lil’l 712bp
600 bp— =1 o

2.0

15 ! 3 T
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b
0.
@
0 1
[ 2 3 4 5

1: Ad-DKKI &% %282 Ad-SimDKK1 £ %483 ; Ad-GFP & 441,
4. Ad-RFP B 40,5, = & mig st B ; M. 47k
A B:RT-PCR & R;C. ¥ 2 F 54 R a: P<0.05,b:P<0.01,
5 Ad-DKK1 £ % 28 b3k

E 4 DKKI1 BRisE TG A375 iRk DKK1 ERFE &I

DKK1/B-actin

W

2.5 RT-PCR A& A s A2 4 A375 )& B-catenin 49 & ik
Ad-DKK1 &Lt B-catenin (35K T 5 HA 4 4 LB
ERABEFRITHFEL(P<0.01), WK 5,

1 2 3 4 5 M

B-catenin 321 bp — «=500 bp
AY<300 bp

(=]
NS}

M 1 2 3 4 5
1 000 bp—
700 bp— . e HB—actin 712 bp
1.0
a
0.8 a a a
£
0.6
S
.5
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7 04-
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0 1 2 3 4 5

l: TG MMt Ba;2: Ad-GFP & # 41, 3. Ad-RFP & # 4,
4. Ad-DKKI R Z28; 5. Ad-SimDKK1 & #48; M 47 /4
A B:RT-PCR &% ;C.: ¥ % 3 5p#H4R a.P<0.01,5 Ad-DKKI
R e 4R YB3

E 5 DKKI BRfFE Tt/ A375 it B-catenin B3R i%

2.6 Ad-DKKI Bgm 72§ A375 )& 4 & H o 4]

Ad-DKK1 &4t 205 Ad-GFP JB4s 240 Ad-RFP By 21 [k &
KFAGEI R X (P <0.05) 515 Ad-SimDKKI JgHe 4 2 (1 40
i %) B 2E s 2 R 3 i L (P <0.01) , LK 6.,
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o 5 2 3 4 s

a: P<0.05,b:P <0.01,%5 Ad-DKKI g 3 48 k45
1:Ad-DKKI A 3 #8;2 . Ad-SimDKK1 & 3 283 : Ad-GFP % ¥ 41
4;Ad-RFP B #4015 . % & fm foL 3t B8 4

B 6 MTT #ill DKK1 IRfF STt /E A375 HAaiE S

D 492

3 iFig

Wnt {55538 i 76 40 43k | 356 58 RN b 98 T2 it 72
i E 2 LR EAEH , — e s g R A T A g
P FEL 350 42 DR -8 5 A AR U . DKKL Jg— 43 0k
PR 1, B BE PR S, R Wit 55 245 815
W B AR, BFSE K B, DKKIL X 2B ¢, 2% 201 i
AR I K L RE TR %6 25 06 5 nO AR T, a3
il B-catenin, M T 410 i B2 €0 28 40 B 19 A= K K HL T
AET . TENZE 9 MRS [F] LA BB £ 2508 0 M Ak AN 15 451
pRACH & B DKK1 ik i asek " . Al i DKK1
TE B 2R R AL s T A AL A
S0 o N o RSN PE DKK s dE kA, Ry
AR P 0 2T A B R, o L2 S 33k DKK LA, AT
RAWFSE DKKI1 e 2R A & AL

TRy 3 2% J 2 ik DKK1 B9 2 R Bt Fe47% JH He
SR Ad Easy RN EIK RS, RS S5
S 1) EE 2 R e 1 7 VR H S SR A R E T, B2
BOR s A RN T e 1 e B R R e, TR
J7 o SEER TSR A pADirace-TO4 Sy ZE R A4, T L H 2
T A WL S0 2 R T8 A F W IR UL B50R, WA B, 18
TR G 15 25 BEi i o

SEU U T Ad-SimDKK1 3L 20 , BE 57 i A
DKK1 A3k , 3% B 25 T A7 9 52 46 28 ( Ad-DKK1 2%
1) I AR ) P B 5 10 EL 3 30853+ T Ad-GFP Jg&
YLl AN Ad-RFP JE L4, HEBR T 25 28 I8 8 25 X 52 56 19
T4, $2 i T HERE . ARSZEH ) Ad-DKKI Bk 7%
AR5 (0 40 5 22 3k SR IR DKKI, 5250 % {47
9 Ad-simDKK1 7] LB H 940 3 J54E DKK1 [
Ik, TS H A2 A DKKL i iAsft .,

B-catenin {E4 Wnt {55 28 ML B (1) 8 2241, H
Fk BT BT Wit/ B-catenin J8 8% BRI,
KRB, 7E &5 798 i S DKK1 /&5 323k ] F I
Wnt/B-catenin 55" | [A] 78 40 U B ik DKK1 3171
FLIRIE A Wit/ B-catenin' ™) PRI , 7S 5286 38 40 46 I
B-catenin FZIK & 1Y 48 £k K 56 4iE 52 56 b5 A DKKI,

X Wt {5528 L3 B A 520

ARSI YA T Ad-DKK1 iR 5 244, FF =54
YL A375 i, X ANIEIE S JC A R s A Wt {5
T MUGE R G5 B-catenin ik, K
DKK1 (1% 55 26 35 W] S 4101 | B-catenin [y 3K, 1M1 + 41
DKK1 [ i5{#i15 B-catenin (13535 B W44 25 , i iF—
HAESET DKKI 3 53 X B-catenin [ 3635 F ¥4, # il 4
M Wit {5538 #% 09 1% 5, N4 DKK1 ] G i X)
Wnt {55 20 LT % 0 0, T LA e 1 4 A A e
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