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[Abstract] Objective To investigate the expression of DKK3 in chronic glomerulonephritis
tissues,and to discuss the roles of DKK3 in development and progression of chronic glomerulone-
phritis. Methods As the study object, 20 cases of normal human nephridial tissues, 80 cases of
human chronic glomerulonephritis tissues were collected. With real-time quantitative PCR and
Western blotting, relative expression of DKK3 in these normal human nephridial tissues and hu-
man chronic glomerulonephritis ones were examined. . With Pearson correlation test, the correla-
tion of DDK3 with expression of f-catenin in the human chronic glomerulonephritis tissues were
investigated. Glomerular podocyte line MPC5 was selected to conduct over-expression of the
DDK3 gene, and through Transwell migration assay effects of cell migration and invasion were ex-
plored in the test group and the control group. With Western blotting, induction of DDK3 on glo-
merular podocyte migration and invasion was analyzed. Results Compared to the normal nephrid-
ial tissues,expression of DKK3 was upregulated in the human chronic glomerulonephritis tissues

(P<C0. 01), and meanwhile exhibited positive correlation with expression of f-catenin and in-
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volved in progression of chronic glomerulonephritis(P=0. 0002, r*=0. 1651). Transwell migra-

tion and invasion assays showed that over-expression of DKK3 in the cell line MPC5 significantly

promoted migration and invasion of podocytes (P<C0. 001). Furthermore, Western blotting assay

indicated that over-expression of DDK3 upregulated expressions of some proteins including Vim-

entin, N-cadherin, MMP7 and p-catenin, and down-regulated expression of E-cadherin,

Conclusions Up-regulation of DKK3 in human chronic glomerulonephritis tissues suggests that

DDK3 may be a key regulator to involve in development and progression of chronic glomerulone-

phritis.

[Key words] Chronic glomerulonephritis; DKK3; Podocyte

5T R B /INEK T R AT . A2 20 4 £ Fh ) g
TR 5 ) 08 1 U e R AR 1 DR Y
PR R4, TR B 0 1) 6 56 A 2 s A 5K
A BRI Z S AR R E T AR 26 T AR
(RIS DA RE 28 DAL A5 1 B 1 2 R 7 s 00 gy J%
A ER PR BRI B e LY
o PR 2P B /NBR B 4% T O 1 HC o e AL ) i
v G A Y R 3

Dickkopf(DKK) £ F1/& WNT {538 % 1) 17
T, KRR R £ 25 T DKKI, DKK2,
DKK3 ., DKK4 &, H 505 1 7 E 2548 b A e [m] (4 Ry
RCIREA 1 MES KPS 2 BEE &2 e iR 1 44
SPEEF AR ER YT & . N DKK A5G A 3
BALHE T DKK1-4 4%,

DKK3 Rl WNT {5 5 18 % 1 i = K 7 3./ R
WN'T i % g 7 R R IR & g & 2E R
I Wk 52 AR AR B NER B 4% (A1
FHBL i AT 48 . A SCGE g i 5% DKK3 7648 P B
INER'E R AL LU AR X R 3k B DKK3 X /NER A2 4
i MPCS i F{z 22 B9 VE T, Lhd /s FLAE 8 5/
BRE R AVER R TT SR AR R AT

RS 7%

— I R

PEHR 2016 4 5 H-2018 4 5 F K12 14 5 /N R B
RAEWAACAE I RN BE B 12 1 28 5z B 0 2 )
A E 80 i, Horp vk 28 1], Lotk 52 ), AR IS VI
8~42 % AR (22. 144, 6) %, 18P /NERE
RIS WT S B 53 B 2 2% 2003 AF [ BR B I 27 25
VS 5 B 2 25 A o ) EEL B . HEBR R 40
PELTBEARIE B 4 22 2 Vi e B 3 o i e
P R B A Ak & . A IR I DI RE
Y B A S e PR B DR E R LR R A
<8. 3 mmol/L, I ALEF<144 pmol/L) , Fr A i f4i]f

AR B S e I R R B CR S 2. &
627 10 IUBE R 2 DA L 80 1148 1 15 /N sk ' 4%
FEA R A FOREIEAY AR TgA MG A 1 B/ ek
B R 39 4] TgA BR 21 4], kbt Bes A 1 /v ask
B 58 12 48] BB B 8 91 T HE VX BRI T3
Bt 1 PR AR B 8 TR S8 i 05 TR 2 2L (R i
FAHRL 5 em), 2t 20 ], Horp B 1 8 4], Lotk 12
1] AW 41~78 2 P H4EIE (62, 813. D 4,
AW B TR HEE B A4S B2 D1 2 iy AL vE, ZH A
FrAS Wr iy 9 b B2 24 2 B s B 250 00T 22 12 W O o
Wos AHABESE B 838 ST M A 24 A AR
B REEZ W TOT ATT  RPERIT SN o3 IR YT
&

L FE BRI AFER

JNBUBE/INER SR 40 (MPCS) I T b 28 R 4
e, RAPT-1640 W AAG A 175 W T & [E Gibico 2y
Al RNA $2 0 & 7258 F R A R4 A
Wikl R & A £ B Promega 24 F]. 2K
WA ST EEE S RAEY A A, Lih—ht
(DKK3, E-cadherin, N-cadherin, Vimintin, MMP7
M gractin) B9 T3 6 CST 2404 7, Bt
SAALYIEEFRIC A EPT R 1eG T Bl = RFHE
INF L SERFEEE R PCRAY CEE R FHAE Y RS
) 5 R SR G SO AR 1 HR DK BB S AR A P T
B2 B bl S = A P B4R (SE[E Life Technol-
ogies v w]) . DKK3 5|4y E iR T4 TRE B A
AR R AR, 519751 : DKK3-F:5'-AG-
GCAGAAGAAGCTGCTGCTA-3;DKK3-R:5'-AG
CTGGTCTCCACAGCACTCAC-3'; BcateninF :5'-
CACTCTCGAGATG GCTACTCAAGCTG-3';
catenin-R : 5'-CTGCGGATCCTTACAGGTCAG-
TATCAAAC-3,

= 14U RNA FIE -

WCHE S Tl PR B ZHEUREAS DREAE AR I RNA



Ilfe PR B s 2 Ak 2019 4F 3 A48 19 %8 33 J Clin Nephrol, March 2019, Vol. 19,No. 3 e 183 -

A PR k2% R & iy wl B
FEA B SCHRAZIE . I 1 fb 40 i A2 21,
TRIzol 174l 4 A= KR HOH I 40, 1] Nano Drop
2000 436 RE T RNA WREE . RIS (1 41 it A
S BOA 1 2 2 FH T 7 2 9 B 1 4% M (B8 1 mlL
& 800 plL T-PER 20218 (#2357 . 100 pL
TR BRI GIFI A 100 L & R 615D, 48 BCR &R
M. PEEUR) RNA 8 56 52 cDNA, 48 HUAY & H 8
it BCA BIARREE , 5250 )7 27 Bkl & iy
YL E A B SCEk RN . AbEREFAY cDNA I
HIARAET —20 CUKFHIRAE

VY | 20 R e

DKK3 o IRk g0 T MO LR A= Wy R A TR
ONEl. BRI T B AL IR R SRR TR RS TR
BN LB ZINER 48 i (MPCS) e 7S FLAR 7 43
Yt peDNAS. 1(+)-Flag-DKK3 825 [ %} B 23 5
#7 pcDNA3. 1(+)-Flag-vector(4 pg/fL) , Yk LL1E I
48 hy A& A G418 1y RPMI 1640 535 » kS35
LY 2 JAIE AR SO R o WSO AE 20 3R A T A 0L 1 1) g S
o YRR K. Lipofectamine-3000 (36 [E 38 W 1
NHED

. Transwell %% f15C 1%

TR A kR g &1k DKK3 Fil )
pecDNA3. 1) 1/ B /INEK 2 48 i (MPC5) , 75
(AN WIN TA  N V  B a1 G M g2 E
XPHRZH 42X 10° 40 g /4L 43 5 A T transell /N2 B
L REAA 15% 1640 £ 700 pL. i A&
FErh Ak E SR 1 20 h JFHUH /N [BE Ve 0
BRI REHL 5 A HLED L T BOT PFA 40 B AT
BHe ). 1RFEIE FF transwell /NE = HMA
FEE (CTC M 1640 FEFTIE =1 8) IR AT . FE BT X
ANE IO B B AR T 2 4~ 6 h, o R 5T BE ]
JE AT 22 5L 0 4= 28 S G A0 R B A (W) 4 il 3T 7%

75 LR PCR

qRT-PCR 4 B ge it 7 ik [al 2 2% Skt
#id qRT-PCR £k #; ] DKK3 mRNA , S-catenin-
mRNA 7E'E/NKE R B FHEHLN EH S F AN
AR e 3k, [F] B3 3 Pearson £ % 73 DKK3
5 B-catenin 7E B /NER'E R A M, gRT-PCR L
LR MR Z AT 95 °C 5 min, 95 “C 30 5,5 °C 30
5,72 °C 30 5,25 °C 10 min, EF N ZEH 23cycle,
HER 32¢cycle, R 2728k (ACt= Ctypupn —
Ctpyzaem s AAC = ACtugresr -ACtgmres ) » 118 DKK3

F B-catenin B mRNA AHXFHIE K,

L AR EE S

Western blot S25 7 05 BRI |7 17
SR SR R S T R A BCA SR
WS, W45 pg/FLHEAT BRI LK 8 3+ b
LRI B (SDS)-Z VA M Tk Jhie JIe v UK o 15 2 i =2
PVDF fi§f |5 5% BiAR 2F 951 TBST #i 1 h J5. 4
A 52 8 — 1 (DKK3, E-cadherin, N-cadherin,
Vimintin, MMP7 Hl S-actin, #i stk =1:500) ; 4°CHEg
HRTEE 12 he 55 R T 2R, TBST Wk
B, —HiE AR R I TR E 2 h, BRI R 6,
ARG , I 1] Quantity One BAF734r 8 11K EE
{E. LH B E T K5 NS factin Z HORER
TRAERT IR 2E 5

VAN < i§a et B

KJH SPSS 17. 0 et Ak A7 50 4. &5
B SE AT 3 UK, T S R AS A 1) Y LR
XU ¢ 4635 5 22 20 B0 1) He Bk Y O7 22 93 B s N
PI HLBCR ] LSD- #a 3. P<<0. 05 AZEFA L
TR L

# =R

— DKK3 mRNA FI#E 7R R B /N R B R 2
AUrh Rk i

SIEH S HSUH e, DKK3S 85 117818 1 B /N Bk
B gih s B8 1A, P<<0. 0D, SIE#H %
- S AN . DKK3 mRNA 7518 M 15 /N B 46 41
ZRKIK B ERAGHF R LK 1B, P<<0.0D),

—..DKK3 5 B-catenin mRNA 718 M &5 /N BR
B 98 2l A SRR AH G

S5IEW'E LR AMEAH . B-catenin mRNA 7£ 12
PR NER B R HEV R LML E R A G (A
2A,P<C0. 01), AHIEMES T A I DKK3 5 f-cate-
nin ) mRNA FIk7KFA W] 8 3 EA S (K 2B,
Pearson ;% : DKK3 vs 3-catenin, P=0. 0002, # 5
FE00. 165D im = Z M vl fig#l BAEH = 518
PR /INERE R A VR

= iRk DKK3 {2 B /N 2 4 i MPCS 11y
TR

K H Transwell SZ56X 41 AT 55 AR Z2 6E 11 M
TR AR RIS E Y T pcDNAS. 1(+)-
Flag-DKK3 5255 20 % 1o /N 5 1) 240 M il 2 5 T %) Jif
2H pcDNAS3. 1(+)-Flag-Vector 4. 2% E A 5 it
(K 3, P<<0.01),



.« 184 .

Mg PR I A 35 201

94E 3 HH 19 %% 3 ] Clin Nephrol, March 2019, Vol. 19, No. 3

Ui Fik DKK3 {2t H/hek 2 4 MPCS 1
R AR ZE MBI 5%

3 0 A S 6 2 R 6 2 v 4 B R AR R
SR PR 115 B e A 0 b je - 1] Jo 8 Ak A 2 28 4H OC 0)
¥ E-cadherin, N-cadherin, Vimentin, MMP7 } p-
catenin FYFRIEIKIE, 45 R Bn it #3K DKKS f5, Vi-
mentin, N-cadherin, MMP7 I g-catenin )£ 1 (¥
4,P<C0. 01) ; E-cadherin 1) 2 1 3¢ 35 7K S BRAK (A
4,P<<0. 0, =5 BA G R

i

Wit H [N & — S B L 45 1 19 R fe b
r RSP WNT 8 30 WNT {55 38 i BB
AL B A R BT ARG RBF ST o
R s Wint {5538 i Xt 455 1 /N Bk AR I 400 P R S

DKK3

B-actin —-——4
mﬁ_ 0.0010 7
)
&% 0.0008 1 s
= A
z 0.0006 R W

ALadair
Z 0.0004 1 . sidiadgt
=) A :AAAA AAA:
< 0.0002 1 ise “apiiiaee
X o0y, 000 “::
2 0.0000 : :
IE A AR R R 4

FIZR I T YA S EAE . SCHRRGE . Wnt/B-
catenin 15 5% T Ml B-catenin B F4 v iY 18 58 I 6 76
TR P RIMAR S B /INER JE 240 483 495 ke 24
I AERANRE TR A0 i AR R i S
B-catenin Y A% % i, {2 3 T Ui 09 7 5 % 00
Wnt/-catenin i i3 5 5V FI A 5t m] i i 4 Sh A
AR T-RCTGF-y) FlIBi 25 2 (ADR) S 455
FEE PRI B 975 R0 Ry e 1 B B /N ER B AL (FSGS)
AR/ B o RE WL 3] 2 41 38 5 Wnt/B-cate-
nin {555 W0 41 M 38 325 PR g =5 RUSE 260 R A%
G 2T AT S 0T T A 2 BRI R &
AL S BT PS1/y 40 Wl 2R GaTE AL 3
Wnt 2 H (41 Wntl) 35 F1 Wnt {5538 5, 582> 5
catenin £ 1 13RI ABEMRIRE F1 . ORI E DI AE . W
i Vicente 551 & SRS SIS o, EANMETE 10 pg/ml

i
)

= 1.0

i H

¥ 0.5
%)

DKK

0.0-

IE W AL

L4

T AR/ NERF S LU IE 4 P 41240 DKKS 8 RIS T BB TE R /NR I RPN S IEH 15 421 DKK3mRNA A5

&1

18 0.0006

&

ﬁ:" ‘AAAA:‘

= A

= 0.0004- ol

4 A &

< o* fhdasadal

€ 000024 'o:‘ AAaﬁmiAan

- — aas

=] YY)

2 FYYY)

& “gee®

e 223

. 0.0000 st ;
EHEH G NERE R AN

DKK3 5 Ml mRNA 7E12PE ' /INER B 28 20 21 e iR 15 1L

B-catenintf %t K ik H

DKK3

AR NERE RALUS IEH B 44 B-catenin mRNA FikFH (P<C0. 01) ; B: DKK3 5 f-catenin mRNA Fik7K VA1 1
B 2 DKK3 5 p-catenin mRNA ZEM2 M B /INER B 9 4 L3RR



Il R B G 2 7k 2019 4 3 A58 19 555 3] J Clin Nephrol, March 2019, Vol. 19,No. 3 ° 185 -

5001 O Vector
a @8 DKK3
;?400
=
=300
SN
Mo a
=200
=
& 100+ '=|
0 T T
T 1= 2%
MPC5

11 A: Transwell 5256 78 DKK3 i ik 4105 fR 215 00 B: PRI A0 B8k L 5%, « P<<0. 01
B 3 DKK3 i k5 B /N 2 40 M i i 78 AR 2805 1

= Vector
= DKK3

i

@®  Vector DKK3
B-catenin| ——
E-cad | See— 2.0
B
% 1.54
Vim | — {a
B 1.0
=
N-cad |- < 05
MMP-7 0.0
— | ——
[ -actin | A———

B -catenin E-cad herin Vim intin N-cad herin MMP-7

MPCS5

1 : A: Western blotting 2347 DKK3 35 3 15 J5 X 5 HH 5 28 1 A5 IR 5 B 95 2 A6 I B H % .« P<<0. 01
4 DKK3 i 23k )5 4B /NER 2 40 il MPCS 38 FZ 22 1Y 52 M

WG RE RALHE 2~3 h J5 BT T Il 1K Bcatenin [l %
P JER TR LEF-1, 36 5 BUH LA
THE . I IRATSE 4R » Wnt/B-catenin {5 538 f%
AIREZS 5 MR R DR LMD 7. XL
S5 AR B /K B A2 B AL 2 20
H Wnt/f-catenin {5 5% § 1916 AL T fiE— 2. (H
I VB K VB AEAE AL | 75 [ N S fGE A58k
Az,

b Kz 18] 78 J5i %% 59 4k Cepithelial mesenchymal
transition, EMT) & 5 i £F 44k 1) 2 5 3 75, Wnt
1 % S H O 3K Bcatenin B M AN, I 5 SR IA
+ LEF/TCF ZBIS RS - 3 T 81y 2%
J3 4 @ A B (MMP7) [ 323K, AT A-5 B JIE 27 4
ey A VF 25 L @k EMT SR 1 A
2T Y40 TE 25 B E AR 1Y B £ 4 Ak b OC A

T CEMT A 25 T ORI
BB A AR B2 B INERET A R IE B PR
JREAE ' /INER B AR 1Y) 5 HE A AR ) 2 R AIE , 3 LS5 B
JEARRAA, Cohen S ) F i I 51 F 5% 49 M7 &
B, Wnt/B-catenin 18 % 5 H0E 2 (e S8 1L B /K
R0 5 I 2T A AL R o T B 2T i Ak 0 7 o AR e
B R RS R EY) ., R, 522 4
I Wnt/B-catenin 8 7518 14 B 58 (1) & A= o & Jérh
R CEEMME . 268 58 s R R
EORTES EN

PAEC A EMT 32 Z Rl 5 B 98 57, 4 n A=
KT M R T 3R KGR 4 ECML R 41 i N
55007, A FE WNT {5538 8 1 45 B 7 i)
J& DKKs J& Wnt/S-catenin 3 s fl15¢ i, EMT i #4
AICHEE I . . © R Wt ZE P E 2401



* 186 -

PR E 243k 2019 4E 3 A48

19 %% 3 ] Clin Nephrol, March 2019, Vol. 19, No. 3

a8 EMT B3kt (Hix i o5 3 24 P 7E iR
IR e ik e FE A U3 B LT AL R 1 B e
MBI ST IR & D L

AW KI5 IEH B LU L B /NER ' 52 AR
F Yy DKK3 mRNA I8 (A 0] B, e/
BR'E R & 1) Bcatenin mRNA B I 8 &, [7] B 38
iJ Pearson AHME/ 1T & B, 18 M B /N ER B R AR
t DKK3 5 B-catenin )52 15 1 B g IE A Mk (P =
0. 0038, fif B-catenin & [ A9 5 7 1 1k & 5 B EF ME
PFE R EZR . B, FATHEN DKK3 7] fig 2
T JEHE B-catenin [ R 3K T BUE /NER'ET R 10 K&
Ao HUERDE R T 0 LB A R AE A5 5 R R
T b ) TR BT AR e A (R B R A R, 2
HLFAEATE L b iz 1] 78 o i A e [ o
o &AM E R A, 1 WNT {5538 3% 00 T i
LN ) E-cadherin, MMP7 48 8 R A K 5
Brcatenin FJFRIBFH VI IC, A5 LI FEIS 1S
/NER R A MPCS it 38 DKK3 2[R 58 B i 4
AR LAY SRS RN 28 o (] B 38 2o 6 93 B 1) B D S 5
A1 & Blid %35 DKK3 2 [H J5 , Vimentin, N-cad-
herin, B-catenin W 2 [ % ik /K F 14 & . E-cadherin
1978 12238 K R (P<<0. 01), ALt Fe AT 4 )
DKK3 AJ Rl 1 ##1#% S-catenin fit i I 57 0] 78 Ji &%
A5, TS M 18 M /NSRS R I HE AR

g5 LR AR IR T DKK3 } B-cate-
nin 7E18 PR B /NERE R b A0 A OGP IR SE T
DKK3 7E18 VB /NERE 2 i K38 8 S e it b R
[B) 72 B AR AT B T RRATT i — 28 T 2 v /NER
RO I8 B T B AL o [ Bsp et FRATT 1 A 12 42 1 /0N
BRE R F IR BN EF 446 1 53 F A BLE] A 18 v
B /INEK B R IR THR A TR Y L

2 £ x #t

[1] Cervera R, Khamashta MA, Font J, et al. Morbidity and mor-
tality in systemic lupus erythematosus during a 10-year period:
a comparison of early and late manifestations in a cohort of
1000 patients[ J ]. Medicne(Baltimore) , 2003,82(5): 299-308.

[2] Hamzehzadeh L, Caraglia M, Atkin SL, et al. Dickko pf homo-
log 3 (DKK3):
cancers? [J].] Cell Physiol,2018,233(6) :4595-4605.

A candidate for detection and treatment of

(3]

(4]

(5]

(6]

7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[16]

Hochberg MC. Updating the American College of Rheumatolo-
gy revised criteria for classification of systemic lupus erythema-
tosus[ J . Arthritis Rheum,1997,40(9); 1725.
Kamiyama H,Noda H, Takata O, et al. Promoter hypermethyl-
ationof tumor-related genes in peritoneal lavage and the prog-
nosis of patients with colorectal cancer[ J]. ] Surg Oncol, 2009,
100(1) :69-74.
Sun Z, Wu XY, Wu CL. The association between LncRNA
HOTAIR and cancer lymph node metastasis and distant metas-
tasis; a meta-analysis[ ] ]. Neoplasma,2018,65(2);178-184.
Zhang W, Glockner SC,Guo M, et al. Epigenetic inactivation of
the canonical Wnt antagonist SRY-box containing gene 17 in
colorectal cancer[ ] ]. Cancer Res,2008,68(8);:2764-2772.
You A, Fokas E,Wang LF, et al. Expression of the Wnt antag-
onist DKK3 is frequently suppressed in sporadic epithelial o-
varian cancer[ ] ]. ] Cancer Res Clin Oncol, 2011,137(4);621-
627.
Chikara S, Lindsey K, Dhillon H, et al. Enterolactone induces
Gl-phase cell cycle arrest in non small cell lung cancer cells by
downregulating cyclins and cyclin-dependent kinases[]]. Nutr
Cancer, 2017,69(4) :652-662.
Wong SHM, Fang CM, Chuah LH, et al. E-cadherin; Its dys-
regulation in carcinogenesis and clinical implications[ ] ]. Crit
Rev Oncol Hematol,2018,121(1):11-22.
Al-Dhohorah T, Mashrah M, Yao Z, et al. Aberrant DKK3 ex-
pression in the oral leukoplakia and oral submucous fibrosis: a
comparative immunohistochemical study[ J]. Eur J Histochem,
2016,60(2) :26-29.
Niehrs C. Function and biological roles of Dickko pf family of
Wnt modulators[ J]. Oncogene, 2006,25(57) : 7469-7481.
He W,Dai C,Li Y,et al. Wnt/beta-catenin signaling promotes
renal interstitial[J ]. ] Am Soc Nephrol,2009,20(4) :765-776.
Dai C, Stolz DB, Kiss LP, et al. Wnt/beta-catenin signaling pro-
motes podocyte fysfunction and aibumineria [ J]. ] Am Soc
Nephrol,2009,20(9) :1997-2008.
Stall FJ, Luis TC, Tiemessen MM. WNT signaling in the im-
mune system: WNT is spreading its wings[ ] ]. Nat Rev Immu-
nol, 2008,8(8): 581-593.
Pothoven KL, Schleimer RP. The barrier hypothesis and On-
costatin M; Restoration of epithelial barrier function as a novel
therapeutic strategy for the treatment of type 2 inflammatory
disease[ J]. Tissue Barriers,2017,5(3) :e1341367.

You A,Fokas E,Wang LF,et al. Expression of the Wnt antag-
onist DKK3 is frequently suppressed in sporadic epithelial o-
varian cancer J |. ] Cancer Res Clin Oncol,2011,137(4).621-
627.

SRR F 481 :2018-06-03)



