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FFZ0R 1T A Bofll DAPT X} TGF-B , iS5
HK-2 41/ Notch1/Jagged1 {551 i 19 5% i

WE Br WEALEI A BRAE yv- o sbBdpH 7 3, 5- = # K LBt -L- & &B -S- R A H AR -t
Tas (DAPT) x4 A KKH-F -B, (TGF-B,) #HFHARME T INE X e HK-2 Zafi b - 4e i An &40
fibronectin ( FN ). N-cadherin % Notch1/Jagged1 1z % i ¥ 4 -F Notch1. Jagged1 & iA 49 % "%, KT 5
Bris WA AL LA FTEE HK2 Zmiisrh 520, EE (RAEzk Az ), A8 (TGF-B, 10 ng/mL ).
S48 A4 (TGF-B, 10 ng/mL+ 7+ A& Il A5umol/L), DAPT 41 ( TGF-B ;10 ng/mL+DAPT
10w mol/L), J+ 48 I A+DAPT 4L (TGF-B, 10 ng/mL+ 7+ A& 11 A 5w mol/L+DAPT 10w mol/L ), &
# RT-gPCR. Western Bolt % 5. J& & 3 A A ] &- 28 2m fieL 18] Jy &F 4 4L 45 47 FN. N-cadherin % Notch1,
JaggedTmRNA % & & o9 & ik, 5R £ 41 HK-2 48 i FN, N-cadherin, Notch1, Jagged1 mRNA %
E G AR KA, BA 4 HK-2 22 2 FN. N-cadherin, Notch1., Jagged1 mRNA % % & & ik & iE % 487
& (P<0.05), & i1 HK-2 a2 FN, N-cadherin, Notch1. Jagged1 mRNA % & & & ik 248 A 28 I 4K
(P<0.05), F+#4# I A+DAPT %1 HK-2 zm i, FN. N-cadherin. Jagged1 mRNA Z & & &k Ak F7H 48 1T A
40 % DAPT 41 (P<0.05); 7+ 4#A Il A+DAPT 41 HK-2 %8 2. Notch1 mRNA & & & & k4K T AR I A 4
(P<0.05). it JHA4m 1l ABeia DAPT A 25 T3 TGF-B , #5549 HK-2 282 FN. N-cadherin 49 & ik 2
fi B IR R F 2, Hobub) T AR5 b F) TR Notch1/Jaggedt 45 5 i@ 4% 5 %

xgwE AW A; 3, 5- —H K LB -L- BABE -S- R A H AR - T &5 B R 4 418 ; Notch1 42
LS
Effect of Tanshinone I A Combined with DAPT on Notch1 / Jagged1 Signaling Pathway in HK-2
Cells Induced by TGF-3, LI Jun and CHEN Sha-sha Key Laboratory of Applied and Basic Research of
Traditional Chinese Medicine, Zhuhai Campus of Zunyi Medical University, Guangdong( 519000 )

ABSTRACT Objective To study the effects of Tanshinone II A combined with DAPT on the expression of fibrosis
markers fibronectin ( FN ), N-cadherin and Notch1/Jagged1 signaling pathway molecules Notch1 and Jagged1 in
human renal tubular epithelial cells ( HK-2 ) induced by transforming growth factor-g 1 ( TGF-B,), and to explore
its mechanism for preventing and treating renal fibrosis. Methods The experiment cells were divided into five
groups, ie, normal group ( no treatment ), model group ( TGF-3, 10 ng/mL ), Tanshinone Il A group ( TGF-8,
10 ng/mL + Tanshinone 1 A5 pmol/L ), DAPT group (TGF-B, 10 ng/mL + DAPT 10 wmol/L ), Tanshinone
II A+DAPT group ( TGF-B, 10 ng/mL + Tanshinone Il A5 wmol/L + DAPT 10 wmol/L ) . The expression of FN,
N-cadherin and Notch1, Jagged1 mRNA and protein in each group were detected by RT-qPCR, Western Bolt and
immunofluorescence. Results Normal HK-2 cells showed low expression of FN, N-cadherin, Notch1, Jagged1
MRNA and protein. The expressions of FN, N-cadherin, Notch1, Jagged1 mRNA and protein in the normal
group were lower than those in the model group (P<0.05), and the expressions of FN, N-cadherin, Notch1,
Jagged1 mRNA and protein in HK-2 cells in each intervention group were lower than those in the model group
(P<0.05) . The expressions of FN, N-cadherin, Jagged1 mRNA and protein in Tanshinone I A+DAPT group
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were significantly lower than those in Tanshinone I A group and DAPT group ( P<0.05 ) ; the relative expressions

of Notch1 mRNA and protein in Tanshinone II A + DAPT group were lower than those in Tanshinone II A group

(P<0.05) . Conclusions Tanshinone II A combined with DAPT can inhibit the expression of FN and N-cadherin

in HK-2 cells induced by TGF-B, and relieve renal interstitial fibrosis. The mechanism might be correlated to its

synergy effect on Notch1/Jagged1 signal pathways.

KEYWORDS Tanshinone II A; DAPT; renal interstitial fibrosis; Notch1 signaling pathway

1% P & JIE %% ( chronic kidney disease, CKD )
SRR R L 11 % A T i 32BN 2 AR e
'S 6] it £F 4k /b (renal interstitial fibrosis, RIF) &2
Fr 45 CKD # & b 4 K ] ' %% (end-stage renal
disease, ESRD) M3k 2, RIF & —Ffi £ K
2. ZHHN SRR AN, HETmARIGI P RCR M A
HE, PPHES SR -MERGR . ZHANGEIRT
FB, CERKEIR A2, AW AR
FFZ v B R BE VA I T PR By, TR B AT 4 AL R
T R IEGRPERT 0y - AR WEE I 3, 5- UK
Tk -L- T & B -S- AR EEH 2 W2 -t- T BR {N-[N- (3,
5-Difluorophenacetyl ) -L-alanyl|-S-phenyl glycine
t-butylester, DAPT} 1] i i T3t Notch ifd N 52 {4 1)
S5 Noteh 15 5 114 5, 22 M RIF By EE
{HPR 25 B H 2578 RIF J7 T ORI R WARGE o Rk,
AW 58 LAE AL 4 K T - B4 (transforming growth
factor-B,, TGF-B,) 551 HK-2 4fi it Jy 1451 RIF
A, WEEFHZR 1T A G DAPT Xf RIF s # b £F
AL bR LT 4R EE 1 (fibronectin, FN ), N- £57%%
% 1 (N-cadherin) & Notch/Jagged1 {5 5 i {#% />
+ Notch1., Jagged1 (52, [ EH S 1T A BKA
DAPT ] figifi i3 Notch1/Jagged1 15 53 #% /K - & ¥
PrIEIGE RIF B1EHT, Db o 25 W e (b7 RIF (932 H
KRS B AHT e AR

MRETE

1 i NIEVEE /NE B R AH M HK-2 BRI
H 3 [E #1803 Fb 45 5% P 0 ( American Type Culture
Collection, ATCC), %*5: CRL-2190,

2 X H M AL #E DMEM 1% M 85 9% 3 (3£ [
Gibco 23 7, #t 5. 12634010); f54F M iE ( £ H
Gibco 24 7], 4t 5. 16000044 ), F+=0i 11 A ( I
i Z 5 BB PR 2 F], ik 45 abs47000393 ),
N & 4 TGFB, ( 3 [# PeproTechy ), 4t 5.
AF-100-21C-100 ), DAPT ( 3t [F’sigma 2~ 7], Hlt
5. D5942), i A FN ( 3 Abcam 23w, it
5 .ab2413), #bi A N-cadherin ( %% [E Abcam 4%
w4t 5. ab76011), “4& $Hit A Notch1 ( & [E-Cell

Signaling Technology 2\ wl, #it %5 #3608 ), % it
A Jagged1 ( Z2[H Cell Signaling Technology /A ], it
5. #70109 ), %Pt A GAPDH ( 3 [# Cell Signaling
Technology 73], it #5174 ), 1134 1gG H&L
( Alexa Flour 555, &% Cell Signaling Technology 7
A, fit5: #4413), 1P 19G HRP — 4t ( 3%
[¥ Cell Signaling Technology 7\ ], #lt 5. #7074 ),
RNA 428050 ( RiEEAEY TERARA A, it
9108 ), WifEsili&E (RiEFEAEY THRARA A,
fit'5: RRO37A), ¥l & ( RiEEEY TERA
R H], it : RR820A ), RT-gPCR 5414 i
A TAY TERARAF S, CO, 4 ( KHE
Thermo /A &) ), C1000TM Thermalcycler ¢ St & &
PCR {X ( 3¢[ Bio-Rad /Al ), Western Blot HiK{¥
( 3£[H Bio-Rad A7) ), H(ENMY ( £[H Bio-Rad A+ ),
BRI R AL ( 3EF Bio-Rad A #) ), Dé)GEIE Wik
( HZ< Olympus A ).

3 dA M EE FR. A KT ik HK-2 4
JiAd H 10% i 2F 1l % 19 DMEM ik # 35 5% 3 76
37 C. 5%CO, By 4 N 15 S5 HK-2 40 /il 73 1
EHH, BKAE, FESE T A4, DAPT A 5
Z:i 11 A+DAPT 415 JH TG IfiL 1 35 77 B [6) 254k 24 h,
EHH AT R AL B, B A4 i A 10 ng/mL
() TGF-B,; AR 35 5 580 40 /i W Ak 92 ) Ml & &
% SCHR (6] B 2 AH N I 25 vk B, ST A
0. DAPT 4 5 J} 2 i T A+DAPT 41 £ 10 ng/mL
1) TGF-B Bl FAr 5 mAPFZSE T A5 pmollL,
DAPT 10 wmol/L. #}Z i 1T A5 wmol/L + DAPT
10 wmol/L 43 48 h,

4 RT-qPCR il mRNA #i5/KF  # RNA §i
Bt S ud W A5 PR H A 2L Al i 9 2 RNA, - ik J5 b
550 cDNA, FifH SYBR Green Heklik b A7 52t
PEGRE it PCRIUN o [ 551F:95 C 30'5;95 C 5's,
60 € 34 s,40ME#4;95 C 155,60 € 605,90 T 155
PERE GAPDH JERh N &, 12 244 i A 1y
S mRNA FHX 28K R E 3 &AL, &
3. A 1,

5 Western Blot il 25 (% A7KF e aE
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&1 51WF
HH J¥51

i 5-ATGCAACGATCAGGACACAAGGAC -3'
N T 5-TGCCTCTCACACTTCCACTCTCC -3' 129
% 5-AAGGTGGATGAAGATGGCATGGTG -3'
T 5-TGCTGACTCCTTCACTGACTCCTC -3'
i 5-TGCGAGACCAACATCAACGAGTG -3'
T 5-TCAGGCAGAAGCAGAGGTAGGC -3'
i 5- TGGAGGAGGACGACATGGACAAG -3'
Jagged1 176
Tt 5-CATCCGATTGAGGCTCTGTGCTG -3'
i 5'- CAGGAGGCATTGCTGATGAT -3'

GAPDH . 138
Fiit 5- GAAGGCTGGGGCTCATTT -3'

SR
(bp)

N-cadherin

Notch1

I S Ul B IR 4 40 B B, BCAEEHIK
JEE ) 5 3R D B MR s AR R H R T i
i & AH N7 ik BE 1Y SDS-PAGE i, %L RN
30 pg, HEHEBIKSEEN, R TEEREE
H¥: % 2 PVDF [, 5% WBAGA4- 5= A 1 h, Jin
A FN. N-cadherin. Notch1. Jagged1 &% W %
GAPDH —¥t (# R 1:1 000), 4 Tk,
K H TBST PRS2 i APt 1I9G HRP 3t (i
BeLb¥h 1:2 000), 37 THFH 1 h )5 TBST L,
F ECL &)6F4A 8., R H Image-Pro Plus 6.0 4%
B TR E R

6 HIETOLRIE e SRE CRIER
AN MIE F FH PBS WRIEYE 3 Wk, 4% 2 5 H 5 L [
£ 10 min, PBS ¥ ZE ¥ 3 ¥k, H 0.3%Triton-X100
ZE R TR 15 min, PBS ¥k 3k, fH 10% 1L ¢
M= TEMA 0.5 h, IA%PLA FN. N-cadherin
(B M 1:100) 4 Crd ik, PBS w3 vk,
A AHi % Alexa Flour 555 — 4 ( #sBe Lt 1:500 ),
i FIFE 0.5 h, PBS ik, & DAPI B A
R EBRAMIEE R, YOLBMEE N IR, R
i Image-Pro Plus 6.0 5 {F43 #1566 AR o ' B
(OD f# ).

7 GiibEorik il SPSS 18.0 Siit kbt
Guilepab e, R YORER X + s FoR, 24l

BRI R T 22001, R LSD %5 Tamhane' s
T2 ZHE LA LR, P<0.05 WESAGI¥#E X,

# R

1 44 HK-2 4ifigh FN, N-cadherin, Notch1,
Jagged! mRNA £k b# (K1)  HIEW A LA,
#5 %l 44 FN, N-cadherin, Notch1, Jagged1 mRNA
FikTHm (P<0.05), SEAIALLEE, 4 TH4dl FN.,
N-cadherin, Notch1, Jagged1 mRNA % ik [# 1k
(P<0.05), # T-fialml s, FH2HEI I A+ DAPT 240
FN. N-cadherin 5 Jagged1 mRNA kKT 1120
I AZi} DAPT 41 (P<0.05); F}Z i I A+DAPT
ZH Notch1 mRNA 11 A Xf Rk R T 1 Z 0 1T A 44
(P<0.05), 5 DAPT 41t A FARa%, H2ERT
Gt X (P>0.05 ),

Lo e o JEBF T A 4L

zzzz DAPT4] txxm J}Zfl [l A+DAPT 41

301

TE: SIEW 4R, *P<0.05; SHRIA LE:, “P<0.05; 5713
il T A+DAPT 41 1t4%:, *P<0.05 ; n=3

Bl 1 #4H HK-2 4t FN. N-cadherin. Notch1,
Jagged1 mRNA ik LA

2 %41 HK-2 4ififitf FN. N-cadherin, Notch1,
Jagged1 HEFIRIBILKE (£2, K2, 3) HIEW4A
v #, #EAIZ44 FN. N-cadherin, Notch1. Jagged1
WA IR THE (P<0.05), SR Ak, %
TF1izH FN. N-cadherin, Notch1. Jagged1 # 4%
KFEAL (P<0.05), £ TR tLE, FH201T A
+ DAPT 4 FN. N-cadherin, Jagged1 & 4 i1 #H %

F2 K4 HK-2 40aF FN, N-cadherin, Notch1. Jagged1 FEH#iLILE (Xx+s)

2H 51 n FN N-cadherin Notch1 Jagged1
ER 3 0.28 £ 0.01 0.08 +0.02 0.43+0.03 0.10 £0.03
TR 3 0.89= 0.02* 0.78 + 0.06* 0.92 £ 0.04* 0.75+£0.07*
P A 3 0.46 +0.04 "4 0.19 £ 01054 0.69+0.03 %2 0.35+0.02%
DAPT 3 0.51+0.04%* 0.22+0.02°* 0.21+002" 0.37 £+ 0.05**
FIZERIT A+ DAPT 3 0.37+0.01 % 0.09+0.02° 0.15+0.01* 0.25£002 *

FE: GIEWALILES, *P<0.05; SRR ILEL, ©P<0.05; S50 I A+DAPT 41 HL4:, %P<0.05
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FKIMETFIZE T A 4052 DAPT 4 (P<0.05) ; F1=
fiil I A+DAPT 41 Notch1 & 11 AR XS 2 MK T FF2: 1
I A4l (P<0.05), 5 DAPT 4H 4 f [aAtads, 2
2SR (P>0.05),

IEWAL B ﬂfﬁﬂ DAPT 41 FIZMIT A+
A4 DAPT 4{

N-cadherin. . ‘ - ’
CAPDH s S - ©7 0

W SIEH 4 ILE, *P<0.05; SHRL LA, “P<0.05; 5515
Ei 1T A+DAPT 41{1t%:, *P<0.05 ; n=3

2 4 HK-2 4iffsrf FN. N-cadherin & [135iA

100 kD

IEHA BRI A2 DAPTYL FH2EII A+
A4 DAPT 4

Notch1 ~--—- wes  120kD

Jagged] s SN SRS Smm—— = 75D

GAPDH < S S S———— < | D

T HIEWH A, *P<0.05; SR H#E, ©P<0.05; 5715
i T A+DAPT #41t%r, *P<0.05 ; n=3

B3 &4 HK-2 41 Notch1. Jagged1 &[5k

3 PE O A KL I A 4 HK-2 41 il PN
N-cadherin fE A £k b (K 4) SIEW4AHE,
EHIZH FN . N-cadherin #3531 (P<0.05), 5%
RIH L4, P22 A, DAPT, £ I A+DAPT
41 FN. N-cadherin ik Y&k (P<0.05), 45 T i
MM s, FHSETT A + DAPT 44 FN & A%
FIMMET 2SI A4 (P<0.05), 5 DAPT 4Lt
HRARES, HER LG E X (P>0.05); /12
il T A + DAPT 4 N-cadherin #& [ B9 40 X 3 35K T
FEER 1T A 240 5% DAPT 41 ( P<0.05 ),

i

RIF 2 22l P A1 E500 75 2 114 LA S /NP T Joi 2% 1
R . LR - IR A . AT A A RS A
k.. ZEMIANELST (extra cellular matrix, ECM) S
LR BN R AT 805 BT 1A 3t 2 SRy AR Y B

SR I PR BLE A AE . FN JE ECM (1 £ 2

—, LA IR AT B, 2 RN B AR A AL Y B
WA b7 = — 7 N-cadherin &[] Bt £F4E L ARiC 4 =~
— o TGF- 87 BliiA hy 2 B 2R AL I AHY) T ks 7]
TGF- B4l L) id i Smad3 F1.ERK 1 #i @mﬂﬂ{ﬁ{ﬁ
Jagged1/ Notch1 {55, MAFJE 2 b K 8] Bu% 73 4K
HRE I B 2T 4 Ak i 2 i . Notch @i & 5 Noteh1/

Jagged1 i F§ ¢ S5 H5 UK DAPT AIHEBR TGF-8 4/
Smad2 / 3#HiiE R | Yzl FN 45 ECM BT,
ZZff RIFT

5% & B S T A A] i o 10 TGF-8 4.
MCP-1 Z& b N FryRik, 1> FN. Col I B9TILHR,
okt IR S AKIL /NS RIFT™ i RGPS
II A4 DAPT XF RIF #9520 H A A& WL ARIE . A
S E R R AE TGF- B, iSRRI 2 HK-2 40 i
H FN. N-cadherin mRNA Jz #& [ (1) # ik B & 3 i,
SrMATFESE T A, DAPT K HECA4H TS FN.
N-cadherin mRNA J¢ 5 1 R AN Al R B 1 BEAR,
i, JF 2R 1T A+DAPT 41 FN. N-cadherin mRNA
KA RIIMET R HE5R R TGF-8, 15
5 HK-2 41 fitih FN. N-cadherin k3400, 40 %
AT A YEf, AMEEREE); FEESE T AL DAPT 3
AR EEH] FN . N-cadherin f9363%, Hidr, FF
ZEA 11 A B4 DAPT 76944 FN. N-cadherin &1k}
FIRESESRAE UL 29 M, R T PRI HIAE . P
BCHEWT, 7€ TGF-B 15 T 1 HK-2 41 il rfr, F+Z5 00
I A4 DAPT vl g & 4% T Pplrl#i il FN \N-cadherin
FIZeik, Jk> ECM BIUTRR, 2% RIF A7ER .

Notch {55518 7 RIF 2 it i vp & ¥ A .
CKD &1, Notch1 7EH/MEH YKL S RIF Al
e PR A 2 B/VE 4 Noteh1 fY 5
HWFIAT G RIF BPs & Je, I~y - 40 Wb il 55
DAPT n] Jdi A Bl RIF 1 5 BT i75 5 1 1 et 4
£k 31\, B0 Notch1/Jaggedd {5 5 i % 1) 1%
SRl —E R g2 RIF,

Sheng X % " 7 1gA B % 19 5 4 4Ub & R,
Notch1 Fl Jagged1 iy ik -9, %37 Notch1 i %
il 5% DAPT J& Notch1., Hes1., Hey1 B & ik 55,
RIF Z%ff# . Zhou H % " BFSEiIESL Pz B REAS T
559k 45 i% RNA HOTAIR i 7% i) Notch1/Jagged1 15
SIE P, MR RIF 72, PRS2 R BT 5T
P20 T A W@ 370 4] NICD ., Hey1. Rbp-Jk ()%
ik, Mt UUO B K B RIF 2 %, 4E 28 RIF (1) it
&, HPFZE T A BEES DAPT fERISCREL TS
B LA 2", ARScsE R R 2 TGF-B, i)
FA AR R 2 HK-2 41 it Notch1. Jagged1 3%k B & 7
AW T TG, Notchd . Jagged1 3 ik K [l
BEREAR, Hob, S22 I A+DAPT 4] Notch1 mRNA
B AH 6 IR AIE T <41, 1 Notch1 B P84 1812
K F 20 T A4, 184 4l Jaggedt mRNA Fil
FEEE T, UL Egs R ERAIETGF-B, B
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fETRIZH

WA

DAPI

FN

Merge

AR ZH

oo FHSE A4

1E 2

DAPI

N-cadherin

Merge

C = EEA e BUR4

2zzz DAPT 4 oo FH21 [ A+DAPT 41
40

304

(ODfif)

204

FN 0%k

10

0

A, CHFN#EHEIA; B, DN N-cadherin  H % ik; A, BRI GE ( x400); 5IEW 4 L#, *P<0.05;

FFZ1 11 A

ZWi 1A 21

DAPT4 -Z il 1| A+DAPT4L

DAPT#1 FFZ:i 1| A+DAPT#

= EHA emm A4 ooo FEEET A4

P} I A+DAPT 4

zzzz DAPT 4 oo

40+

N-cadherin # [1##3% (OD {# )

SRR LA,

4P<0.05; 5F-50 T A+DAPT 41 1#:, *P<0.05; ik s HEF5; n=3
B4 &2 HK-2 4ifirh FN & N-cadherin 25 133k LA

ZiVER R, HK-2 41 it b Notch1/Jagged1 15 5 i %
81, Notch1. Jagged1 FiAHafn; FFZHEI 1T A
nJ 3 ik 47 il Notch1/Jagged1 fi5 5 it % {4 5, F# K
Notch1. Jagged1 ) & ik; FFZ Wi A Bk & DAPT
7E P85 Noteh1 mRNA A, gl o 4 it 19 25 4
W PERSEDNFAEIE R, i Notch1 F AR, £
P Notch1/Jagged? 15l g A, IBFIR G4
Notch1 & (X T/ EIT A 4l, 5 DAPT 41 JCH] &

%5 PS5 1 A B4 DAPT 7 Jagged1 mRNA }
BRI, AT RERG SR MY 25 TE PR AR T PRI
HVER

28 LTk, JE S A B {L DAPT 0] #J 4)
TGF-B, 5 1 HK-2 4/l FN. N-cadherin 92k ik
G et ded, HAHUH AT A8 5 HRE D [E] T itNotch 1/
Jagged1 {5 5 i #% 4> T Notch1. Jagged1 i) % ik,
NI A 4% T HURIF FEFA 5.
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