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[{E] BBz 3T AR, AL P EHIE , L miR-34a-5p/6 KEFE 11 1 (DLL1) /SR 48 XUH 11 % e 2] [5] 5 3L 14 1
(Notch ) 5 5 1 8% V1A S, AR DA BURZE AU R 77 (MGZELW )i 35 200 Jfd 6 7470 71 370 08 19 23 ALk o 7 33k « R ) 490 it 434
5535 A I -8 (CCK-8) i 4 MGZFLW % 25 IfiL 7% 5 22 V6 filh 38 (DXT) df5e T W45 14k o 5 AR08 AR 4l il (PC-3) 2 S 25 11 4L
MGZFLW 41 (10%) .DXT 41 (30 nmol-L™") ., 81 41 J KI5 BB A 52 56 37 A MGZFLW 2 24 Ifil {5 4 PC-3 2 il iE B 5 34 56 1
SR A AR bR 1C 5 (TUNEL) B ks I PC-3 ML 94 7215 Bl o %% % miR-34a-5p mimics 5 miR-34a-5p inhibitor, ig F 52 i ¢ 5t
FE 1 I A W% 7V (Real-time PCR) A& il miR-34a-5p . DLL1 Notch1 2 H: T #2507 Notch1 & M it P9 45 4 38 (NICD1) |
Hes 52 1 0 P W8E - A -2 8 s S IR 7 1 (Hes 1) AR/ 38 F A1 26 & YRPW 27 1 (Heyl) mRNA KV ik , WES & H 3 &K
H A& S A DLL1 Notchl .NICD1 . Hes1 . Heyl & 4 235 f K F , LL#R I miR-34a-5p %F DLL1 4 7 /% Notch il B B 52 o ik —
45T MGZFLW & 25 135 T 15, 1) JT] 96 9% 9¢ )6 (IF ) % 1l DLL1 . Notchl #& [ i 35 & /K °F , Real-time PCR 4 Il miR-34a-5p/
DLL1/Notch il B #H 3¢ 73+ mRNA K ik K F , WES 4 H 31 8 1 & 4t £l miR-34a-5p/DLL1/Notch i& # A1 3¢ 43 F 8 H K 1Y 3=
ik BE 98 MGZFLW & 24 Ifil 7 % miR-34a-5p/DLL1/Notch {5 538 I (9 A #E/E . 85 R : MGZFLW & 24 IfiL 75 fig & 2 4 il PC-3 41
LRI 1 G SR EE , TR LR T (P<0.01) o AL IFSE R B, 2F 323K miR-34a-5p Af i 3 N I DLL1/Notch {5 538 #% ¢ #it 43
F mRNA 57 14 1% 2 55 52 7F 40 M 98 72 (P<0.01) 5 1 4 ] miR-34a-5p W 7= A= A AR . MGZELW NIl BK 5 25 24 10035 e fi% 106 7
miR-34a-5p 1 i 1 5 B DLL1/Noteh {75 5 38 J B0 06 S T80 1, 1 miR-34a-5p ik , 3 & & T 200 I AH 0G4 7 19 £ 3k
(P<0.01), £5:MGZFLW E A HU s 5 B fe/E F , HALE T 68 5 18 miR-34a-5p ik , #1401 ] DLL1/Notch {5 538 e &
P& R 90 B g A0 R T G o RS A I B A% T U S R 14 o T LA B A T S a0 AR A

[REIA] HARZE IR ) Fi%1 IR ; miR-34a-5p; miR-34a-5p/6 FE 8 11 1(DLL1) /A W BUM 31 2% B 2 [7] 8 55 (R 1
(Notch) 55 I ; 40 T
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Modified Guizhi Fulingwan Regulates miR-34a-5p/DLL1/Notch
Signaling Pathway to Promote Apoptosis and Inhibit Prostate Cancer
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[Abstract] Objective: To explore the molecular mechanism through which modified Guizhi Fulingwan (MGZFLW )
promotes apoptosis and inhibits prostate cancer through the miR-34a-5p/5-like protein 1 (DLL1)/Notch signaling pathway based on
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the traditional Chinese medicine theory of Yang transforming Qi while Yin constituting form. Methods: The optimal intervention
conditions of MGZFLW-containing serum and docetaxel (DXT) were screened by the cell counting kit-8 (CCK-8) method. Human
prostate cancer cells (PC-3) were allocated into blank, MGZFLW (10%) , and DXT (30 nmol-L") groups. The effects of
MGZFLW-containing serum on the migration and proliferation of PC-3 cells were evaluated by cell scratch and colony formation
assays, and the apoptosis of PC-3 cells was detected by terminal-deoxynucleotidyl transferase-mediated dUTP-biotin nick end
labeling (TUNEL) assay. The cells were transfected with miR-34a-5p mimics and miR-34a-5p inhibitor. The mRNA levels of miR-
34a-5p, DLLI1, Notchl and its downstream effector factors Notchl intracellular domain (NICD1), Hes family basic helix-loop-
helix transcription factor 1 (Hes1), and hairy/enhancer-of-split related with YRPW motif 1 (Heyl) were determined by Real-time
PCR. The protein levels of DLL1, Notchl, NICDI1, Hesl, and Heyl were determined by a WES fully automatic protein system.
The effect of miR-34a-5p on the DLL1-mediated Notch pathway was evaluated based on the results. Further, after MGZFLW-
containing serum intervention, the expression of DLL1 and Notchl was detected by the immunofluorescence (IF) assay, and the
mRNA and protein levels of miR-34a-5p/DLL1/Notch pathway-related molecules were quantified by Real-time PCR and the WES
fully automatic protein system, respectively, to explore the regulatory effect of MGZFLW-containing serum on the miR-34a-5p/
DLL1/Notch pathway. Results;: MGZFLW-containing serum inhibited the viability, migration, and proliferation and promote the
apoptosis of PC-3 cells (P<0.01). The overexpression of miR-34a-5p down-regulated the mRNA and protein levels of key
molecules in the DLL1/Notch signaling pathway and promoted cell apoptosis (P<0.01) , while inhibition of miR-34a-5p had the
opposite effects. MGZFLW-containing serum reversed the activation of the DLL1/Notch pathway and the inhibition of apoptosis
caused by miR-34a-5p inhibition, up-regulated the expression of miR-34a-5p, and down-regulated the expression of related
molecules in this pathway (P<0.01). Conclusion; MGZFLW can up-regulate the expression of miR-34a-5p to inhibit the DLL1/
Notch signaling pathway and promote the apoptosis of prostate cancer cells, thereby inhibiting prostate cancer. This study provides
experimental evidence for clarifying the molecular mechanism of the anti-prostate cancer effect of this formula.

[Keywords] modified Guizhi Fulingwan; prostate cancer; miR-34a-5p; miR-34a-5p/8 -like protein 1 (DLL1)/Notch
signaling pathway; apoptosis
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1 #78 A G AR R A3 mL D&k RN B

1.1 40 G SR 40 R (PC-3) I A #8 k()
M) AR A RS A (1845 H6-0401) , 41 i (& 10 2
S oG AL
1.2 24§ MGZFLW Rl Bt (R A (4 B 2 ) A
REAR 25 L, WK 24 2R FH 45 7 dk i L, 7E SRRl B
F G e & B, 2% 2560 B o Bt AL 12 g (k5
2501235) FE%E 12 g(4iL5 2508115) (kAT 12 g(4t 5
2509221) (I " 12 g(Hb 5 2511041) 4E7FfZ 12 ¢
(fit 5 2508143) | 1 46 8¢ & ¥ 30 g(Hit 5 2507152) ,
R R R B B S 2RO A R TR
O3] RO T R 2 KA B R B B A T 2 A 24 U
WesE o K ER 2584 LA 1 000,500 mL /K BT 2 Ik
JE e A AL IR IR 1.1 g mL BIVR4EWE . T 4 °CUk%E
A% -
1.3 iR 40 G 5 5 S M A I -8 (CCK-8) i 5l
&AM E(LPO) (bt R ERHE AR A A, 185
4% Wk CA1210.G1062) ; 8- WL 8 % 11 (B-actin) .
DLL1.Notchl,Notchl 2Z {£& fifi P 25 & $ (NICD1) .
Hes 2 5 B 14 B J5E - P - W 8 2 S DH 7 1 (Hes1) B4R/
B O T A O % YRPW 25 1 (Hey D) H 1R (20X =
J& AR A B W 5S4 i 66009-1-1g
28544-1-AP ,20687-1-AP . 10062-2-AP ,82890-3-RR .
19929-1-AP) ; £ V4 {lb $& (DXT, L i I v A 4 B} 47
FBR A E L RS 114977-28-5) ; J5 A7 K S bR ic 1
(TUNEL) 40 Jifg 5 7= A8 i 3 590 & (1 38 = R AE Y4
ARA RS H] L 525 C1088) ; Ultrapure RNA Kit i 4
RNA $& UL 7] & (B A 22 A Al 5245 CW0581S) .
H #5145 Bk B 0 75 28 5] A
1.4 fX#% T100TMThermal Cycler % Jz % 54X (3£
FEI SR A A B2 2 77 A BRA B s Heraeus Megafuge
SR M 75 7 B0 AL . QuantStudio™ 3 KU 52 I 5O FE
B 4 W 5% 3 )2 N (Real-time PCR) Instrument (96-
Well 0.2 mL Block) %I PCR ¥ $# 1% ( 3% 2k & /R BL 57
75 H) ) s ECLIPSE Ts2 %4 5% 2% W il 5% ( H 4% Nikon 2
#) ) ; INFINITE 200 PRO A fif§ 5 1 ( Fi -+ Tecan 2
A)) ; Wes Bl 4 [ 2 8 11 &35 70 Hr & 48 (32 [ Protein
Simple A Al ) o
2 HiE
2.1 ZUMEEE 3R 51648 PC-3 4L 3: T Ham's F-
12K 5¢ 4 15 9% 2% 9 (% 10%FBS) |, ¥5 3% & 1 N
37 °C.5%CO,. 40K 2 90% % & B FE A7 Z 4L
B3R o BSE T R IR N i A B R £ 9% v (PBS)
2 mL ¥ ¥k 2 3, i P 1 mL {446 1.5 min, B8 J5
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(800 r*min™, 4 min, &[> 12 209 mm) J5 7 % i
PR MM DTTE, 2 &R R4 1 mL EE A DTTE,
P 12 AT AR AR

2.2 MGZFLW % 2 IfiL i il 4 3 Ay P W 97 KRR
1JE 5, & 0k 3% AU 5 3 DU IR 55 2R &= 1Y
MGZFLW 5.5 g-kg'# H (10 ), 25 [ 1L 1 41 K
ST ERBAMBKESGHR), BH 1R . BK
I mL,EZLHEE 28, 285 MEER R, & E 3k
Keifit. M EE 1 hJ5, 2.0 (3000 r-min’, 10 min,
0242 85 mm) , UM i E T 56 °CHEE 30 min L)
ZERAMA B 5 0.22 pm i 38 2 UE S B & 2
ML ¥

2.3 CCK-8Fu 40 M3 71 #& % fL 4x10° 4> PC-3
20 ff H P 25 96 LR , 1 20 WG BE S, 43 3 LA )
TR 5 25 L 4 (0.5% . 10% . 15%) .55 11 1L 7 41
(0.5%.10%. 15%) F1 DXT 41 (0. 10.20.30. 40,
50 nmol-L ") 4> 5 T i 12.24 .48 h, HfLINA & A
CCK-8 10 wL 55 B Al 55 95 3 90 wL, 37 °C A4 F i
B 30 min, T 450 nm P N R OGEE 4. 0TS
F=(A s =A 1) /(A g =A 20) ¥ 100%

2.4 AMRIE K PC-3 40 AR AE 6 FLART, 24 40
it %% 3 R 5 90% K, FH 200 L JG B W Sk 7 41 it 2 1
JIRE Y A) 3R — T8 4%, I ) PBS T Uk BB 7%
B AL . BB T (x40) R 4E 0.12.24 .48 h (I R IR
I JH Image J 1.8.0 F 44 43 A7 Xl 9 =2 ] 17 B 5 [
BB TS . EHF=(0 h-X h)/0 hx
100% .,

2.5 i wBE FF PC-34HMIEEFRAE 6 LA P, K7
TV % 56 K5 % WL AH 20 i 35 2 o A & T 37 °C Ml
5%CO, 20 ML FRAE R 77 1 i J5 £k 15 9% . AL
A 4% Z R H 1 mL [ 0.5 h, K5 i FH PBS ¥ it
vk 2w, Bl A LS LW 2 mL 0
20 min, J1] PBS 2 5% vl B0 43, 8 25 LW, I i T
o FAREIETF R T B IR LR, SRR Y R = R A
FER AN H) < 100% o

2.6 TUNEL MM T PBS PEE 1 WK I BE 4t
i, 4% 22 5 S [ a2 40 L 30 min, ] PBS ¥ %
LR, A e e (0 58 J) 38 % W PBS, =R IF &
5 min, PO #l TUNEL Kz M #& (TdT #§ - ¢ 6 b5 ic
W -TUNEL R % 1:9:10) . f# i Hank's - i £h 3%
W (HBSS) W 2 1k o FEHE AL T i A TUNEL 4 Wl g
100 wL,37 °CH#EEIEE 60 min, & I 7E 25 42 FL AN
22 FLAR I 25 B Hp i GE B K SE LR R DL 2
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TUNEL #0178 % . HBSS YB3k . [l L%
JEVR K R W R 9O W W g . Y
Wk WK G R 450~500 nm, & 5% K 5 Bl 515~
565 nm, TUNEL Y& {24 [H 14 (14 3 T~ 41 Jifd . 2 € 254k .

2.7 miR-34a-5p mimics/mimics-NC., miR-34a-5p
inhibitor/inhibitor-NC % 4% 78 % JL £ /£ IF L i1, B
NG AR AE KRB RAF . THYLHT 5~6 h, K d e AL
e o TG IV B R AL . Y Al Al G BE S F1] 60%~70%
W, BEAT A Y . F LA AP IRBCHI A R W) - AT
Opti-MEM H5 3% 4£ 100 pL, Jil A A B i kL 2 uL K
p3000 iR 5 5 pL; B # 4 Opti-MEM 15 3% 3 100 pL,
JNA Lipofectamine 30007 10 uL. 43 51E 2] 5 &%
B 5 min, B 5K BWZEIE INA AW D R FRIR AT
T T #E 15 min, BB N2 G WiE T
AP 6 fLA £ L. gk 4~6 hG , T4y o8 4>
B g Bk S 5% . R AN IR AR K T L 40 0 4R B
RNA LGS A T/ 2250590 o J5 22 5550 43 20 43 )
F 25 H 4l . mimics-NC 2] . miR-34a-5p mimics 4 .
inhibitor-NC £l . miR-34a-5p inhibitor 21 ; %5 H 4 .
inhibitor-NC £ . miR-34a-5p inhibitor £ . inhibitor-
NC+MGZFLW 41 . miR-34a-5p
MGZFLW 4 .

2.8 MIEVEKI DLL1, Notchl 75 A %15 40
Fefh T 6 fLAR , 4% £ 5 W % R 15 %€ 15~20 min,
PBS ¥t % o 0.1%~0.5% Triton X-100 % i 4b F 10~
15 min, PBS V£ ¥ . 5% 4 IfL %4 114 11 (BSA) a8l Ifil. 1
il B A 30~60 min. i I — BT (] 35 0 WA R
DLL1 1: 100, Notchl 1:200) ,4 °C it %7 5§ =5 i 1~
2 h,PBS YB3 W o G T N2 e hRic —hi (1:
200), E IR H 1 h,PBSTEE 3K, 47,6-Jk3-2-
ZR I W (DAPT) (1 mg-L") 44 #% 5~10 min, PBS ¥
Vo PUAIETER B R R B R 980 B R W 4O
FEERE

2.9 Real-time PCR £l DLL1 4% 9 Notch {5 5
i PEAEOC 7 F mRNA - R AL RNA £ B0 & 48
B4 21 T T )5 A9 408 RNA, SxgDNA Eraser Buffer
2 pL. gDNA Eraser 1 uL.#: 7% RNA 2 uL . RNase
Free H,0 5 pL, ¥4 & 2 W AR & 10 uL 347 525 st
34 cDNA , JF 3 i s fth ey s e . =20 %
4 W% R R FEF R 294 °C L5 min, 94 °C .38 s,
57 °C 355,72 °C .40 s, ¥ & LR FE )P B 40 16
B U6 N2, flH 2293k kAl 5 miR-34a-5p
mRNA A X} 2 35 K °F o H A A ¢ mRNA i
SYBRGreen $# 95 °C . 10 min, 95 °C .15 s, 60 °C .

inhibitor+

1 min, 40 4G 3£ ;95 °C .15 s, 60 °C .1 min, 95 °C .
15 s 1Y B N & AR HEAT 47 3G, T I -3- 1 R I A I
(GAPDH) fE i N 2, Bl ]I 249 05 ¥k R Ak 58 H #r
mRNA A XTRB . FIMFH R 1,

*1 s5|MF7

Tablel Primer sequences

GiEY) JFE1(57-3") K /bp
miR-34a-5p CTGGCAGTGTCTTAGCTGGTTGT 68
U6 i CTCGCTTCGGCAGCACA 82
T AACGCTTCACGAATTTGCGT

DLL1 3 ACTGTGACGAGTGTATCCGC 147
Flif ACTCGCACACATAGCGGTG

Notchl 3 CGGTGAGACCTGCCTGAATG 163
Fiif CAGTAGAAGGAGGCCACACG

NICD1 ¥ TGCTATTGTGAGGCGGTTGT 109
T TCTGTTGCCACCTTTCGGTT

Hesl | ¥f ATGACAGTGAAGCACCTCCG 94
T ¥ AAACACCTTAGCCGCCTCTC

Heyl | ¥f CGGCTCTAGGTTCCATGTCC 176
T #f GCTTAGCAGATCCTTGCTCCA

GAPDH I #f GAGAAGGCTGGGGCTCATTT 121

Fi# AGTGATGGCATGGACTGTGG

2.10 FE (A A B3 (Western blot) #5301 DLL1 4y
) Notch 15 538 B 25 11 # B0 ] 45 9 LU ) o
5xmaster mix. FE i A1 0.1x EAEZE s IR &, 15 3
95 °C .5 min (28 PE FAERESL o —BORIH ZHi s B
T 4% FR U BH 5 L ) B, AE B A R B R (R A — g
] o AF 5 E & SC S T, H BRRE A B PR — B (fiF
HH ProteinSimple # fit 1Y) antibody Diluent II # B i
i B-actin 1: 100 . DLL1 1: 50, Notchl 1: 50 ,NICD]
1:100 . Hesl 1:100 . Heyl 1: 100 & B J5 £ Ji ) . 9t
(ffi il antibody Diluent IT i B ¥ #% 1: 100 H B8 ) , %
R GV FINE Wk 5% w04 R JEG 43 S m AR B
MLES HEAT A KIS B 6 448 0 43 B A 48
J i BRI SE BTE B9 Al A R JF AR K L 7E 160 min
P58 BRI, f 5 R AT 45 SR AT o

211 GeibeEdrik Bd i SPSS 26.0 AR #EAT
ST e BRI Y £ sRon. ALK My EEE
B3 EBIRAE A IS B o 2551, WER A
B[ )5 2243 H1 (One-way ANOVA ), Fifi J5 PE4T ¢ /)
W E 22 R (LSD) K G AT P L . 5 258
55 5B AN FF A IE S 40 A, W R ] Tamhane's T2 15 .
P<0.05A Ry 22 5 BA Ge it L.
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3 R PC-3 40l g 1T 7% BE J (452 W) , LA R 9 ] B 1] 43 2 e 3T

3.1 MGZFLW & 2 [fil 3 %F PC-3 41 Jifil 1% 7 ) 5%
i 3 CCK-8 5L 56 K il MGZFLW & 24 IfiL 75 X} PC-3
4 LG 7 00 52 ) 35 HOAS [8) Wk BE MGZFLW % 25 1L
HT W PC-340/8 12,24 48 h, 45 Bn, 5 A4
H 8 , MGZFLW %5 [ Il 7 5%~15% ¥ £ 21 1) PC-3
Y M A7 2 22 T RS B L, MGZFLW % 25 IfiL 1
5%-~15% ¥ B 20 Y PC-3 41 i 47 7% % i % AL (P<
0.01) . Ffi %5 MGZFLW & 24 Ifil I ¥ B 32 ¥ &
PC-3 21 Jf £7 1% B W BE A . W3R 2. 10% Yk 1Y
MGZFLW 7 2 IfiL 15 15 1 24 h i, 40 08 77 36 R 3% 38
50% , A T 22 5236 VEHR 10% ¥ ¥ 19 MGZFLW 75 2%
I35 7 24 WA R T 1 25 1F .
£2 MGZFLW %% % PC-3 WITFERMIFM (Fs5,n=6)

Table 2 Effect of MGZFLW containing serumon survival of PC-3

cells (x+5,n=6)

B NIRRT /%
24 3] S8
1% 12h 24 h 48 h

2 H 4L
MGZFLW %5 HIlLiE4 5
10 96.27+1.78  97.85+3.30

102.01£1.25 100.45+2.04 100.13+1.45
98.04+1.02
97.69+0.97

98.55+0.52  97.54£1.39

15 97.76£1.06 99.75+1.66
MGZFLW & ZjiliEdl 5
10 63.38+1.57" 50.21+0.95" 39.95+1.99"

97.49+0.53
80.22+2.20" 65.70+0.50" 63.71+0.51"

15 58.30+0.36" 40.49+0.84" 33.40+0.74"
525 (T4 U P<0.01(F£3-% 6 1))

3.2 K [A] ¥k DXT X} PC-3 41 M 3 J1 19 5%

CCK-8 45 Wn , 52 (4 b3, 10~50 nmol- L
e B () DXT AL B 5, PC-3 41 8 A9 A7 75 R i 35 P& MG
(P<0.01), FFimtE N 24 h, #&E & 30 nmol- L},
PC-3 4l g B A7 15 2R 3 3T 50% , [N I i 452 S 56 3k % 1k
AT T, WK 3,

*3 DXTXPCIHMFFENFM (X+s5,1=6)
Table 3 Effect of DXT on survival rate of PC-3 cells (x£s,n=6)

- e 24 AT 35 2/ %
/mmol-L"! 12h 24h 48h
ZHA 100.56+0.33  100.63+0.20  100.30+0.22
DXT 41 10 85.50+2.68"  80.05+3.83"  81.04+2.61"
20 75.81+2.85"  69.23+4.92"  62.42+1.87"
30 65.22+1.53"  50.39+0.24"  43.19+1.44"
40 58.61+2.84"  47.62+2.52"  33.75+2.61"
50 55.79+2.07"  36.85+2.04"  28.93+1.20"

3.3 MGZFLW & 25 IfiL 35 % PC-3 41 e 3T # GE 11 1Y 5%
W ) 40 M IR S 56 K T MG ZFLW 45 245 1L 7 %)
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FEAE 1, IF 16 12.24 .48 h A [] f i) 5 EA T W0 2% . 45
58 R Bl % B TR] Y 9 B2, PC-3 41 Ml 3T A% R 3% W T
o S5 M, MGZFLW 41 . DXT 41 12,24,
48 h PC-3 4l i iF # % B 3 FF A (P<0.01) , i #
MGZFLW 7 25 IfiL i fE % 90 ] PC-3 4H il i iF 7% g
Jio WE1 . K4,

Oh 12h
El1 MGZFLW &% MiE3 PC-3 4T a8 a2 Mm (8] % W
B3, %40)
Fig. 1 Effect of MGZFLW-containing serum on migration ability

of PC-3 cells (inverted microscope, x40)

%4 MGZFLW 2Z5ME3 PC-3 MR AL NMTM (x + 5,n=3)
Table 4 Effect of MGZFLW-containing serum on migration of
PC-3 cells (x+s5,n=3)

AT /%
415 ez
12h 24h 48 h
Z=HA 29414122 36.72+£0.75  51.88+0.64

MGZFLW 4 10% 15.01£0.67" 20.33+£0.42" 34.56+1.05"

DXT 41 30 nmol-L" 16.89+0.41" 24.56+1.01" 40.26+1.24"

3.4 MGZFLW 7 25 IliL 7% %t PC-3 41 it 384 51 E 1 i 5%
M FH 4 A v B S5 K I MGZFLW & 24 I 3 Xt
PC-3 4 fE 3 3 RE W O 2 ma , 5 25 (1 41 e &,
MGZFLW 20 .DXT #H PC-3 4fi Jft 4 7% K i 35 P& 1%
(P<0.01), Ui B MGZFLW % 25 IfiL % GE 9% 9 ] PC-3
LI sEeE 1. WIE 2 %S,

A B (6]
B2 MGZFLW 2 #I15x PC-3 4AMIEHAE ST RIS I (450 %)
Fig. 2
ability of PC-3 cells (crystal violet)

Effect of MGZFLW-containing serum on proliferation
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%5 MGZFLW &ZMiE% PC-3 ML EE NN (i+s,n=3)
Table 5
ability of PC-3 cells (Xx+s,n=3)

Effect of MGZFLW-containing serum on proliferation

®6 MGZFLW R MiEN PC-3MAA TR (rts,n=3)
Table 6 Effect of MGZFLW-containing serum on apoptosis rate

of PC-3 cells (X+5,n=3)

21 5 e 2 it B 7 B a4 25 e g 20 it I T2 /%
2 A 923472 IEE] 3.71+0.86
MGZFLW 41 10% 401+53" MGZFLW % 10% 21.34+2.41"
DXT 41 30 nmol-L"! 514+27" DXT 41 30 nmol-L"! 14.79+1.84"

3.5 MGZFLW % 24 IfiL 35 %+ PC-3 40 e 3 1= i J1 Al 5%
M TUNEL 3¢ 8 25 R 8 /n , 52 34 b,
MGZFLW 41 . DXT 41 8 7~ 40 il 5¢ St 5k i &) 2% 1% 5
(P<0.01), i B MGZFLW % 24 IfiL 7 & % fit ¥ PC-3
g1 TR W 9 2l D N v 1 O = < G2 S
l3.% 6.

A B C
B3 MGZFLW &% &%t PC-3 GHMAT- 8 B9 (Gl %
J6,%200)
Fig. 3 Effect of MGZFLW drug-containing serum on apoptosis

ability of PC-3 cells (IF,%200)

3.6 miR-34a-5p mimics.miR-34a-5p inhibitor % 4%
BORKEM  Real-time PCRAEMZ R B8, 55 HH
I # , mimics-NC 41 . inhibitor-NC 41 miR-34a-5p
mRNA £k IKF 7T LG T2 L ; 5 mimics-NC
2l b %, miR-34a-5p mimics 4] miR-34a-5p mRNA %

%8 miR-34a-5p Xf DLL1/Notch {5 5 if B 16 X 5 F mRNA RiA Kk F

5K B 3% FHE (P<0.01) ;5 inhibitor-NC 41 H. 5%,
miR-34a-5p inhibitor 21 miR-34a-5p mRNA 3 ik /K-
I FH AR (P<0.01) . 45 R 48R 3% P WOR 8w, I
J 2 S e 1k P AR R AT O . LR T

% 7 miR-34a-5p mimics. miR-34a-5p inhibitor ¥ miR-34a-5p
mRNA R (F£s5,n=3)
Table 7 Effect of miR-34a-5p mimics and miR-34a-5p inhibitor

on expression of miR-34a-5p mRNA (x+s,n=3)

259 miR-34a-5p
ek 1.01+0.02
mimics-NC £i 1.01+0.05"
miR-34a-5p mimics 41 2.27+0.34%
inhibitor-NC 41 1.02+0.11"
miR-34a-5p inhibitor £ 0.45+0.14%

¥ : 5 mimics-NC 4 F % ' P<0.01; 5 inhibitor-NC 44 H % 2 P<
0.01(5£8-£ 1017])

3.7 miR-34a-5p X} DLL1 /5 Y Notch {5 5 i % 4
K F mRNA KKK R0 R 75Uk miR-
34a-5p X} DLL1 454 Notch {5 53 I (9 52 1, 24
iff H Real-time PCR & Il A 3¢ 43 F mRNA & ik K ¥,
25 R BN, 5 mimics-NC 4 %, miR-34a-5p mimics
41 DLL1 .Notchl .NICD1.Hesl .Heyl mRNA FikK
- 5 F AR (P<0.01) ; 5 inhibitor-NC 4 [ % , miR-
34a-5p inhibitor 2 DLL1. Notchl, NICD1 . Hesl,
Heyl mRNA FRik/KV- 235 T7HE (P<0.01), W48,

M (X+s,n=3)

Table 8 Effect of miR-34a-5p on mRNA expression levels of molecules related to DLL1/Notch signaling pathway (x+s,n=3)

215 DLLI Notchl NICDI Hesl Heyl
I SE| 1.01£0.19 1.000.11 1.01£0.15 1.01£0.15 1.00+0.12
mimics-NC 41 1.02+0.16 1.0240.21 1.06+0.09 1.03£0.16 1.03+0.11
miR-34a-5p mimics ZH 0.25+0.03" 0.55+0.15" 0.62+0.14" 0.76+0.13" 0.72+0.18"
inhibitor-NC 41 1.01£0.05 1.01£0.22 1.03+0.10 1.00£0.05 1.01+0.10
miR-34a-5p inhibitor 4 1.69+0.38” 1.82+0.55% 2.31£0.49” 2.05+0.17” 2.68+0.46”

3.8 miR-34a-5p X} DLL1 4™ 5 ¥ Notch {5 = i [ &
A K R WES 45 218, 5 mimics-NC

1 b # , miR-34a-5p mimics 244 DLLI. Notchl .
NICD1 .Hesl Heyl #& [ kK7 W Z EAL, 2 7 B
<127 -
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£ 43t % 2 X (P<0.01) ; 5 inhibitor-NC 41 It % , Real-time PCR 45 5 — %, [H 0L 2 & 15 ! 45 18 miR-
mlR-34a—5p inhibitor 41 DLLI. Notchl, NICDI . 34a-5p AEf 445 DLL1 /i 5 i Notch {5 5 % .
Hesl.Heyl & 1 & i5 K F 8 % F+ & (P<0.01) , 5 #9. K4,

&9 miR-34a-5p Xf DLL1/Notch F S EHEMBX 3 FEBHREKFHEM (x£5,n=3)
Table 9 Effect of miR-34a-5p on protein expression levels of molecules related to DLL1/Notch signaling pathway (x+s,n=3)

20 51 DLL1/B-actin Notchl1/B-actin NICD1/B-actin Hes1/B-actin Heyl/B-actin
2 H4l 1.00+0.01 1.00+0.01 1.000.01 1.00+0.01 1.000.02
mimics-NC 41 1.00+0.01 0.98+0.01 0.99+0.04 0.99+0.01 1.000.02
miR-34a-5p mimics £ 0.82+0.07" 0.35+0.03" 0.55+0.04" 0.67+0.03" 0.72+0.04"
inhibitor-NC 41 1.00+0.05 1.00+0.17 0.99+0.03 1.00+0.01 0.98+0.10
miR-34a-5p inhibitor 41 1.50+0.15” 1.41+0.15% 1.37+0.11% 1.43+0.13Y 1.50+0.06>

pactin (S N R BN B 42KDa 3.9 miR-34a-5p {45 DLL1 4 5 Notch {5 =3 % X

PC-34MME I T- M52 & A BT 5T 1E S DLL1/Notch
~1 1. 17 E
Pt S 6 05 % 0 550 O L T 1 % 2 L T 49K miR-

Notchl i — S 273 D2 34a-5p fiE 7% 1 i % #% DLL1/Notch {5 5 3 % 5 Wi
NICD! [ S e G 120 <D PC-3 4fi Jifd i 4 T g J7 , {#i FH TUNEL %% & £ Il PC-3
A T AE O . &5 R BR 5 mimics-NC 4 g,
miR-34a-5p mimics 24 ¢ Y B 41 96 12 % 3 T
Heyl S N ™= SN B 321D: 5 (P<0.01) ; 5 inhibitor-NC 41 It %¢ , miR-34a-5p

A 5 ¢ b E inhibitor 2 2 Jt: 5% JE | 40 L ) T R 3 B IR (P<

El4 miR-34a-5p 3 DLL1/Notch 5 EBBE M XS FEARKBIK 0.01) , % & #fe 75 miR-34a-Sp fig #% 4 i DLL1/Notch
Fig. 4 Electrophoresis of protein expression of molecules related EE WP PC3 MMM MT /e . WK S5,

to DLL1/Notch signaling pathway by miR-34a-5p %‘2 10,
- - - - -

- -----
- -- "

5 miR-34a-5p A= DLL1/Notch {5 S & 83t PC-3 40 T 88 W BIR M (25, x200)
Fig. 5 Effect of miR-34a-5p on apoptosis ability of PC-3 cells by regulating DLL1/Notch signaling pathway (IF,x200)

Hesl | s s s ammm 20 P2

3.10 MGZFLW % 24 Ifil ¥ % miR-34a-5p 9 % Y DLL1 Notch®HE HRIK/KFEBFH LT, 227 BA S

DLL1 . Notch £ H A KB 20 il ] 5 52 it 2% & X (P<0.01) , inhibitor-NC+MGZFLW %

K I I miR-34a-5p M2 MGZFLW & 24 I 3§ T i DLL1.Notch & 1 R ik /K F 2 2 F B (P<0.01) ;5

J& ,DLL1 Notch 8 F F ik K FE AL, 5% 8w, miR-34a-5p inhibitor 41 [ # , miR-34a-5p inhibitor+

5 inhibitor-NC 41 [t # , miR-34a-5p inhibitor 4] MGZFLW 41 DLL1 Notch & FH # ik /K - 8 3 FE A%,
- 128 -
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%10 miR-34a-5p JJ#E DLL1/Notch 5 2@ B X PC-3 @A T X
KR (x+s,n=3)
Table 10 Effect of miR-34a-5p regulating DLL1/Notch signaling

pathway on apoptosis rate of PC-3 cells (x£s,n=3)

2157 AR A T3 /%
SRk 10.46+0.86
mimics-NC 2H 10.08+0.78
miR-34a-5p mimics 41 34.86+3.41"
inhibitor-NC £ 10.59+0.67
miR-34a-5p inhibitor 2.53+0.24”

SR ARG E L (P<0.01),3EH MGZFLW %24
Il 77 A8 % 52 WA miR-34a-5p /5 A DLL1 . Notch % [
FikKF-. WE 6,

DAPI

DLL1

Merge

DAPI

Notchl

Merge

3.11 MGZFLW & 24 IfiL i %F miR-34a-5p /5 DLL1/
Notch {5 538 B mRNA FiE /K FEH M Real-time
PCR 45 % & 7% , 55 inhibitor-NC 41 [ #¢ , miR-34a-5p
inhibitor 21 miR-34a-5p mRNA % ik /K V- i & T &
(P<0.01) , DLL1, Notchl, NICD1, Hesl, Heyl
mRNA £ 35 /K °F 12 3% 7t 5 (P<0.01) , inhibitor-NC+
MGZFLW %4 miR-34a-5p mRNA 3 ik /K i 2 F+ &
(P<0.01) , DLLI, Notchl, NICDI, Hesl. Heyl
mRNA ik K T (P<0.01) ; 5 miR-34a-5p
inhibitor 0 I #¢ , miR-34a-5p inhibitortMGZFLW £
miR-34a-5p mRNA £k KF 5 F 5, 22 7 A 4t
% 3 X (P<0.01) , DLL1, Notchl, NICDI . Hesl .
Heyl mRNA RiA/KF-BE T, 2R AG I E XL
(P<0.01)., WFE11,

Bl 6 MGZFLW & 7515 % miR-34a-5p 7t S HI DLL1.Notch1 B B & 3A K FEHZ I (DL, x200)
Fig. 6 Effect of MGZFLW-containing serum on expression levels of DLL1 and Notch1 proteins mediated by miR-34a-5p (IF,x200)

3.12 MGZFLW % 2} Ifil 1 38 i 4 ¥ miR-34a-5p /v
% DLL1/Notch {5 5 i #% & 1 38 ik 7K °F /9 5% i)
Western blot 25 £ I 78 5 inhibitor-NC 4 It % ,

miR-34a-5p inhibitor 41 , DLL1. Notchl, NICD1 .,

Hesl . Heyl & 1 % i5 K F & & 7+ & (P<0.01) ,

inhibitor-NC+MGZFLW Z{ DLLI . Notchl, NICD1
-+ 129 -
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11 MGZFLW &% 7% 3t miR-34a-5p 7 5 DLL1/Notch {5 & i# 8 mRNA RiAK FHI M (¥+s,n=3)
Table 11  Effect of MGZFLW-containing serum on mRNA expression levels of miR-34a-5p-mediated DLL1/Notch signaling pathway (x+s,n

=3)
25 B 40/%  miR-34a-5p DLLI Notchl NICD1 Hesl Heyl
25 H A4 1.00£0.06 1.00+£0.06 1.00£0.09 1.00£0.01 1.00£0.07 1.00£0.04
inhibitor-NC 41 1.00+£0.08 1.00£0.11 1.00£0.01 1.00£0.02 1.01£0.06 1.05+0.04
miR-34a-5p inhibitor 41 0.30+0.07"  3.35+0.13"  1.98+0.06"  2.10+0.28"  2.76+0.40"  3.27+0.20"
inhibitor-NC+MGZFLW 41 10 1.47£0.18"  0.53£0.10"  0.76£0.08"  0.60£0.01"”  0.71£0.11*  0.61+0.08"
miR-34a-5p inhibitor+MGZFLW 4] 10 0.54£0.04”  2.16x0.21”  1.30£0.08”  1.58+0.05  1.85+0.11*  1.59+0.12%

11 : 5 inhibitor-NC 2H % ' P<0.01; 5 miR-34a-5p inhibitor 41 [t %% 2 P<0.01( 3 12 f13& 13 [7])
Hesl Heyl # [ iA/K TV % F % (P<0.01) ;5 miR-
34a-5p inhibitor 41 [ # , miR-34a-5p inhibitor+
MGZFLW 21 DLL1 Notchl .NICD1 .Hesl .Heyl # [

FkIK B FH TR (P<0.01), 5 Real-time PCR 45
— 3, UL MGZFLW & 24 IfiL 7 68 % )5 45 miR-34a-5p
/5 DLL1/Notch {551l % . WL 12 .18 7,

%12 MGZFLW & 25 1% % miR-34a-5p 4t 5 DLL1/Notch 5 S BB E AR IE KRB (F+s,n=3)
Table 12 Effect of MGZFLW-containing serum on protein expression levels of miR-34a-5p-mediated DLL1/Notch signaling pathway (X+s,

n=3)
2151 PR 0% DLL1/B-actin  Notchl/8-actin NICD1/B-actin  Hesl/B-actin Hey1/B-actin
K 1.00+0.04 1.00£0.04 1.00£0.05 1.00£0.05 1.000.07
inhibitor-NC 41 0.99+0.02 1.00+0.01 0.98+0.01 0.99+0.01 1.01£0.02
miR-34a-5p inhibitor £ 1.47+0.02" 1.24+0.03" 1.51+0.02" 1.56+0.02" 1.55+0.02"
inhibitor-NC+MGZFLW 4 10 0.63£0.10" 0.75+0.12" 0.40+0.04" 0.69+0.02% 0.46+0.08"
miR-34a-5p inhibitor+MGZFLW £} 10 1.26+0.11% 1.15+0.04” 1.20+0.02% 1.32+0.07% 1.33+0.13%

34a-5p inhibitort MGZFLW 20 PC-3 4fi Jiil 5 T i %
FhE (P<0.01) . 4554278 ,MGZFLW & 2 IfiL 75 BE %
i % miR-34a-5p inhibitor T S B 1Y #& #, B
MGZFLW % £ Ifil i A€ 98 i & 4 45 miR-34a-5p/
DLL1/Notch 15 5 i {2 #F PC-3 40 i 95 1= LA ik 2 Bt
HIA R T 8. DL IR 8 3R 13,

4 ITig

-2t - — 42 \Da
DLLI s e S s mm 70102
Notchl | M SN s SN 273 kDa
NICD1 s s BN - S 120 kDa

Hes [ S B swws B 130 KDa

Hol - — e .0 T 301 R 5 B 4 e A A P T A0 2 DN 2

A B C D E — o JUE AL G ALY RV [ 36 5T LE 1T 81 AR B 36

7 MGZFLW & % il & 34 miR-34a-5p 4t & DLL1/Notch {5 5@ STHEE T — R, BRI E SR .
B E B Rk

AR ATV 25 W i 24 P R i 3 AR S R R A O BE Bk
AT 3 i R 5% BT BT SR T SR W 1 B
Ph o 15 58 B2 25 16 i 51 IR IR T TP R B VAR Y

Fig. 7  Electrophoresis of miR-34a-5p-mediated DLL1/Notch

signaling pathway proteins in MGZFLW-containing serum

3.13 MGZFLW % 2} Ifi 75 38 i 4 % miR-34a-5p /¢
F DLL1/Notch {55 5 il [# %I PC-3 4il At 7 1= 9 5% i)
F) A TUNEL 4t (4 8 58 MGZFLW & 24 Ifi ¥4 14 45
miR-34a-5p/DLL1/Notch {5 % i i X} PC-3 4fl il 5 1
B . 45 B R inhibitor-NC 41 F 48, miR-34a-5p
inhibitor 41 PC-3 41l il # T~ % & % T B (P<0.01) ,
inhibitor-NC+MGZFLW 41 PC-3 4il Jifd ] T 3 &} & F+
7 (P<0.01) ; 5 miR-34a-5p inhibitor £ [t ¢ , miR-
- 130 -

PEH, b = 2 n] DU i 22 ROBE 9 A 90 2 A B AT A
R B R A N P Bl 2P A, DT A 2 5 R
S A PR AT ) R A R I DR A T RO /Y
ANRR A, o BE 250 R A5 1 1Y R e AR
G B BE J7 oA A TN R A BB 400 L, 2 R A i
T, 0] AR A R R e B L DA T iR A R AE R T
YRR

BEALAR 2 AL A DA 44 B K 5t (e B 2 )
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- -
- -
D E

8 MGZFLW & %5 1 %842 miR-34a-5p/DLL1/Notch {5 Si# & 3t PC-3 A RAT- RIS (R REDEE, x200)
Fig. 8 Effect of MGZFLW-containing serum on PC-3 cell apoptosis by regulating miR-34a-5p/DLL1/Notch signaling pathway (IF,x200)

& 13 MGZFLW % 75 158 #% miR-34a-5p/DLL1/Notch {5 5 i
Xt PC-3 MR T RMFMD (3+s5,n=3)

Table 13  Effect of MGZFLW-containing serum on apoptosis rate
of PC-3 cells by regulating miR-34a-5p/DLL1/Notch signaling

pathway (x+s,n=3)

215 T H0% AT /%
2 H 4 10.37+0.49
inhibitor-NC 41 10.89+0.64
miR-34a-5p inhibitor 4 3.24+0.41"
inhibitor-NC+MGZFLW 4 10 28.69+2.51"
miR-34a-5p inhibitortMGZFLW 4 10 8.74+0.92%

— P AR R IR AR R AT BT S R 2
2R, B EIRON IS AL . A 2o K
FERE IR 21 HAT PUBG A8 AR 8 T RN B A AR BT
1 AR HT, BRI 45 22 Rl A S a0 R S | L AR
SRS 2R AN AR e T R — A A R
LN 7/ IS TP e S ) s = T C I
BE T B0 R PR 2 TR I R R IR T
2 0 910 G i B g i A Rl B 25 0L AR AR IR SE
2 R ] CCK-8 55 5 i & 1 AR AS AR 25 AL hm 1 48 g
T B 2 0L T A0 R g AN ) B R T R AR AL O
i ) 20 A v B 4 ) IR S8R IE S5 T MGZFLW fig
fi 400 ) HG 2 A 98 40 B Y 3 5E 5 T # , [8] I TUNEL
et i 45 TR B T H AR T 51 AR 4 LR T R RE T
#7R T MGZFLW 4T AT 51 B 98 T7 54

miR-34a-5p 1E hy —Ff JJf 9 90 X+, 78 2 Rl s
JiE HH X5 2 B L AR e R A K R RS A T T
i 91 B 988, miR-34a-5p 1Y 1k /K P 35 FEAIR, X
55 iR B R RN AS R TS B DIAR OGO s R

Ui i DR Y 2R 3K, RE A8 A A8 T S R R A Y 1
i E R 1R 787, DLL1AE N Notch1 () fii 44 , i i
5 Notchl 454, #0% Notch {5 53 5 , # 11 52 0 T i
BN T NICD1 \Hes1 fil Heyl £k S THE
% Wi 51 B th miR-34a-5p % DLL1/Notch1 i & 1
PG B, A WF 5 ORI B O R e
miR-34a-5p mimics 5 miR-34a-5p inhibitor UL 3£ P &
P35 MK % 35 miR-34a-5p B9 H AV . 25 B B &%
ik 1Y miR-34a-5p HE % #1 il DLL1/Notch1 i #% M A
3 F NICD1 . Hesl .Heyl mRNA 5 % 4 i £ 157K
S, A HE A AR R A M R R T RE o IR SR A Y
miR-34a-5p W fig % F+ & DLL1. Notchl, NICD1,
Hesl . Heyl mRNA 5 &5 [ 1Y 3 35 7K 7, 4100 i Hif 51)
I 4 LA U8 TORE 0 L IIESE T miR-34a-5p 4% DLL1/
Notch1 {5 53 F% 42 5 51 B 98 40 M 98 T A ML . it
SN AT WF 5T & B, miR-34a-5p i 1o 8 755 40 0 5 S 4
KA F 1(SIRTL)/fM 2 1 p53 (TP53) il 78 Hif 1) i
P R A2 b R HEAE T SIRT 1 76 i 91) B 968 20 40 v v
ik, 1M miR-34a-5p REA% M i T I SIRT1 [R5, H)
G ORI R T o o 1 O N (E K L
M2, miR-34a-5p if 5 HABAE 4 5 RNA 0K 55
3E 45 % RNA (IncRNA ) 2 [8] £7 76 52 4= i A BA/E H .
B4, LINCO01006 i i3 ¥ 47 W Bt miR-34a-5p, AT 2
oE AT 50 OR 9 S RN X M B AE R T
miR-34a-5p 7€ /i 71 B g i 2 2 R AL .

BT MGZFLW fig % 41 il 5 41 M i 4 A 09 3
B, A L T 8 & A T miR-34a-5p fi 9% 3 i )
il DLL1/Notch1 {5 = i [ £ T+ 115 5] i 9 40 f i) 94
T-8E 51, N T K %5 MGZFLW fE 75 8 i # 4%
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miR-34a-5p /5 # DLL1/Notch1 {5 5 i A2 ¥ i 471
Ji S8 210 L ) 9 TR BT RE YT A%, S 5 B B miR -
34a-5p inhibitor 3 45 T MGZFLW | #il . 4% %€ )t
gk B g R, [N miR-34a-5p 7K F [ AL S 80 DLLI .
Notchl £ F 25K P TH &, T MGZFLW & 24 1M i
HEWE o A8 iZ #a % . Real-time PCR 5 Western blot 45
H B 78 miR-34a-5p /K S [ % fiE % F+ & DLLI1,
Notchl \NICD1 .Hesl .Heyl mRNA 5% 4 i F ik K
V-, MGZFLW & 25 1L 3 5 A R i % 1Tzt 3%
TUNEL %5 3 8 78 T MGZFLW & 24 [fL 375 38 i 4 4%
miR-34a-5p/DLL1/Notch 5 5 il % i #f PC-3 4 Jifd I
T HUHT 5 B 7 3K

i L prik , AR WF 5 48 8 T MGZFLW (1 i 51
iR 38 97 R, 01 BT T MGZFLW 3 1 8 #2 miR-
34a-5p/DLL1/Notch {5 5 i #% {2 241 i 94 1 Bt 7 51
S o3 AL Sz B Al v B2 24 5 96 IS R
PR T B Y SC G AR U AN B OE RE Rl . EARBFSEN A
AR Z AL Gl 2 A Py S5 i = X B A TR 2 TR
WEIE , A RN 2k 22 TR A BIE 58 Ho A W 76 19 2 FHIL A .
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