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Mechanism of Qiyu Sanlong Prescription in Inhibiting "Addiction" of Lung Cancer
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[ Abstract] Objective: To investigate the molecular mechanism of Qiyu Sanlong prescription (QYSL)
in inhibiting the "addiction" of lung cancer A549 cells to miRNA21. Method: The human lung cancer A549
cells were routinely passaged and divided into the blank group, blank serum group, QYSL-containing serum

group, and siRNA group. The prepared QY SL-containing serum was used for intervention, with the optimal
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concentration and action time determined in previous studies. The protein and mRNA expression levels of
miRNA21 and related molecules in its target phosphatase and tensin homolog deleted on chromosome 10
(PTEN )/phosphatidylinositol 3-kinase (PI3K) signaling pathway were detected by real-time polymerase chain
reaction (Real-time PCR) and Western blot assay. Result: The comparison with the blank serum group revealed
that the mRNA expression levels of miRNA21 in the QY SL-containing serum group and the siRNA group were
decreased, while the PTEN mRNA expression in the QYSL-containing serum group was increased, showing
significant differences (P<0.01). Compared with the blank serum, the QYSL-containing serum and siRNA
significantly down-regulated PI3K and mammalian target of rapamycin (mTOR) mRNA expression (P<0.01),
whereas the QYSL-containing serum did not change the mRNA expression of protein kinase B (Akt). The
protein expression levels of PTEN in the QY SL-containing serum group and the siRNA group were obviously
elevated in contrast to that in the blank serum group (P<0.05). Meanwhile, the protein expression levels of
phosphorylated Akt (p-Akt) and phosphorylated mTOR (p-mTOR) evidently declined in the QY SL-containing
serum group (P<0.05), but there was no significant reduction in total Akt and mTOR protein expression. The
PI3K protein expression was slightly down-regulated, with no statistical significance. Conclusion: QYSL
inhibits the transcription of miRNAZ21, increases the expression of PTEN, and reduces the expression of key
molecules in PI3K/Akt/mTOR signaling pathway, thus mildly inhibiting the "addiction" of lung cancer cells to
oncogenes and blocking their proliferation.

[Key words] Qiyu Sanlong prescription (QYSL) ; lung cancer A549 cells; miRNA21; phosphatase
and tensin homolog deleted on chromosome 10 (PTEN)/phosphatidylinositol 3-kinase (PI3K) signaling
pathway
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1.4 XK RALES 4 MRS 5 5 s M A I (CCK-8)
R & ( H A Dojindo 24wl , fit %5 CK04) , DMEM #%
7% 3 (26 [ Gibeo /A Al , it 5 8120284 ) ; PTEN HL4A ,
PI3K HU A , Akt fT 44 , B iR 1k 25 11 B B (p-Akt) 4T
A ( 2 [# Proteintech 23 & , #5435 5 9100026016,
9211621865, 9399765210, 9654390765) ; mTOR #ii
T, Bl 2 Ak 7R IR 2 R A F (p-mTOR) LK (3£ [
Cell Signaling Technology 2 &l , #t*5- 4351k 2,9) 5 11
F Bt/ B BR A A (Ig) G R o A 1k ) il
(HRP), 1l 3£ 47 % 1gG/ HRP (Jb 5% Zsbio 23 ) , it &
A Wk 17699, 138905) ; RIPA % % Wi ( L i
Beyotime 2% 7 , 4t 5 P0013B) ; miRNA % — fif
cDNA & B O )37 &, T = be S 6 R 41 2R N
I 5, Tk 5 ¢ H K (SDS-PAGE) iR 7] & , EZ-10 Total
RNA Mini-Preps i 5| & ( I ¥ Sangon 2% ) , #t 5 47
51 S F712KA2423, C831100-0200, D215SD2142) ;
BRI TN BRI T B (BCA) ZE e 2 52 3 ) &
(B ERKRAEYEAAR A 5 P0012S); TB
Green Premix Ex Tag Il (Tli RNaseH Plus) i 7 & ,
RNAiso Blood i ifl| ( H 74 Takara 2 &) , 4t 5 40 5 4
AKS8902,AF4218) ; ABScript I RT Master Mix i 7
& (I ABclonal 24 f] , it 5 9619030419) ; 8- L3
M (B -actin, 2 R 3% A ) kit & R, it 5
20191220) ; siRNA % T # (miRNA-21 siRNA J¥ 4]
5§ UCAACAUCAGUCUGAUAAGCUA, i fii /K %
AW\l AL S 20191210) ¢

QP-160 7 — 4 fk it 5 #2 46 , BSC-110011A2-X
I A= )22 4 #6 (1 4% Biobase 23 ] ) ; ECLIPSE C1 %4
1E B 906 WU ( H A Nikon 23 ) ) ; CX 53 B8] & ¢
I BB (H A Olympus 28 7] ) ; L420 % = F &5 .0 #L
(W0 P WAL S B AL AR TR AR A A )
MDF-U3386S %! = I {I% i VK 4 ( B 4% Panasonic 24
) ) ;Light Cycler480 II 7 5 ) ¢ o i 1t 2 45 Tl 4 =
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VE-180 BU A i EIIE R 48 ( ¥ RAEA T ) o
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SR R, AR A NN Bl ) e 2 v AR B A A OR)
PR F T Y T 60 kg BUAE A 134 g-d' S50,
Bl 13.96 g-kg' #EATHE S , 9 H R M4 1K, iELES do
KWHZ 5 1 h, 8 E 3.5% KA & B KK
(10 mL-kg"), TIRFE RS TR Esh kR, 37 °C#
H1hJ5,1500r-min’, 5.0 5 min( .02 7 cm),
Ay LT L 56 °COK IR K% 30 min, 4335, 4 BlARic K
25 [ LT A B 24 1L , T -80 CCUK AT 25 H
2.2 FHHMIEWEE L SR CCK-8 Il , & 24
I35 B DAV B A0 e 1) I X0 o) 40 e 3 R
[ s 160 2§ 530 46 3¢ BE (1) 20 WP A5, 24 b5 24 1L 75
AT DL AR MR B 38 B 1C,,, B or Bk £ T 20% W 1Y
QYSL & 24 IfiL ¥ A1 24 h A 2 Jim S Wt 5% 19 fie A vk 32
e AEVE I ] FLR S BRI F 5 S A
2.3 STHL IR K MR A0 M L 1.2 1004 /L HE R
FI) 6 FL A0 L 85 A rp, 15 % 7 200 6 O B I, AR A i
19 7 6 Y e A P PH W R R 5 AR A I TR] A Sy S
B S U E R aS I (AS49 ) L 25 1 I 4H (1E
H/NBUML T ), & 25 1 % 4H (20%QYSL) , siRNA 4
(75 nmol-L" siRNA),
2.4 Real-time PCR Al miRNA21 J H 8 ) {5 5
il % PTEN/PI3K 4F T mRNA % ik #2206 LR &%
ZH 40 L A RNA, I & RNA 0 3 B & 4l i fdi
ABScript Il RT MasterMix #f 17 & ¥ 5% , TB Green
Premix Ex Tag Il (Tli RNaseH Plus) il 7| & i 17
Real-time PCR [ #HL 5 i , DA B-actin 1 i N S HH .
i Il miRNA21 19 )2 #% 5% {f F miRNA First Strand
c¢DNA Synthesis( Tailing Reaction)i® 7] £ , 2% i Poly
(A)Jin & 1 F cDNA A B b 6] 45 317 00 5 i
ffi F TB Green Premix Ex Tag I (Tli RNaseH Plus)
R 7] & 1T Real-time PCR ML B, LA U6 K NS
FEP MRS 27449 )5 5 15 4 4 miRNA A X3R5k i
SN SN, AE M 95 °C 30 s, L MR R, /8 B 40 Hr
95 °C 15 s, 40 N PHFF . 519 8 R 3% AR ) 8 |l
LB H W 1,
2.5 iR M 9% B I B (Western blot) £ Il PTEN/
PI3K 5 & il JEAH G 73 F A 3R G5 RIPA 24 i 2
B 6 FLAR 45 20 40 i 25 14 5, BCA 35 & 22 26 1 e
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&1 PCREZISI#

Table 1 Primers for related gene sequences

314 P31 (5-3")

miRNA21 [} ACTTAGCTTATCAGACTGATGTTGA
AR el

PTEN  Ljif CCTTTTGTGTTCTGTCACCA 121

KB /bp

Fiif TCGGAAACCTCTCTTAGCC

PI3K -9 AGTACCTTGTTCCAATCCCA 131
T GTTCCTCTTTAGCACCCTTTC

Akt -9 TGTGAAGGAGGGTTGGCT 158
Tiif GCGCCACAGAGAAGTTGTT

mTOR [ GTTGGCCCTCACCTCAC 142

Tif CTTGGCAGCTCTCTCACC

[-# GCCGAGGACTTTGATTGC 147

B-actin

T CCTGTGTGGACTTGGGAGA

& . SDS-PAGE 41 &5 2 11 41 15 , %% El PVDF J , 5%
RO 1 W5 495 & P 2 b, A — BT (PTENFG B L 1:2 000,
PI3K F& F¢ It 1: 2 000, mTOR # B L 1: 1 000,
p-mTOR A BE L 1:1 000, Akt i B H 1:2 000, p-Akt
R BE L 1:2 000) ,4 °CHF 8 i 4%, %Az il A HRP #3ic
B P (R B 151 J7) , E B 2 h, TR ve ik
3, Ak 2 & O (ECL) W5, 18 H B8, Image
JERAE 53 o

2.6 SEiteFJri: fdiFH SPSS 23.0 S8t AT 4
Mr o dh R D s2s Ron . 240 B BN R 7
25781, LA P<0.05 R 2 R A Gttt L.

3 &R

3.1 X miRNA21 J HH B PTEN mRNA Rk
S 5 A B, A5 IS 20 A OC mRNA %3k
Z S ICGE R S0, ] DLHERR 25 1 I T 41 4 i 3%
KGR, Dyl AT IR S H B (R R . S
25 11U W 4L b B, B 24 0 T 41 RN siRNA 41 1
miRNA21 mRNA £ ik i 2 A%, T PTEN mRNA 1
KRR ELA,ZRBEAS I E X (P<0.01),
W2,

#2 QYSL &7 iEXf A549 4 il miRNA21, PTEN mRNA & i%
BB (X+s,n=3)

Table 2 Effect of QYSL on miRNA21 and PTEN mRNA in A549

cells (X+s,n=3)

5 Jo vk miRNA21 PTEN
% 1.023+0.240 1.025+0.246
25 1 I3 20% 0.953+0.143 0.958+0.111
e R 20% 0.557+0.055% 1.956+0.165%
siRNA 75 nmol-L'  0.353+0.040%%  1.721+0.410%

e 525 M 24V P<0.05, 2 P<0.01; 5 & 24 I 5 41 1
9 P<0.05,P<0.01(3£3,4[[),

3.2 X PI3K/Akt {5 5 il # AH 3¢ 73 F mRNA & ik
M 525 I 41 R, B 2 v 4R siRNA 4
i) PI3K, mTOR mRNA % ik &} 3 [ ik (P<0.01) ;
siRNA 41 ) Akt mRNA 3 ik BH & B {15 (P<0.05) , {H
T2 IMLTE 4 Akt mRNA [ £ 3k 22 7 g1t 22 2 Lo
3,

£3 QYSL&EZHMiEX A549 Al PI3K,Akt, nTOR mRNA FRiEB M (¥+s,n=3)
Table 3 Effect of QYSL on PI3K,Akt, mTOR mRNA in A549 cells (x+s,n=3)

215 T v B PI3K Akt mTOR
ZH 1.028+0.264 1.034+0.283 1.010+0.150
25 LT 20% 1.032+0.183 0.948+0.148 0.946+0.068
& 25 1M 20% 0.412+0.1632 0.718+0.199 0.394+0.1922

siRNA 75 nmol-L"!

0.313+0.119%

0.466+0.100"-% 0.378+0.092%

3.3 X {E 538 B% PTEN/PI3K #H X 4> T 8 11 % ik
M 55 FnE A R, B 25 I E 4R siRNA 4
B PTENHEHRBU BT &, ZRBEAS I FE XL
(P<0.05) ; & 24 Il ¥ 24 p-Akt, p-mTOR 2 [ 3 ik 1
WREAR, 22 5 A i 2E B L (P<0.05) 5 B8R 11 Akt,
mTOR % ik JC WA & [ K, PI3K 25 1119 2 3k [ A, (2
REGIFEL, WEK4, K1,
4 iTig

it it 2 T R o DLW R bR JE T B A i
.38.

U RRUR 7 A W, AR BT T A A 52 22 IE , 5 B ]
FB2 G RIG 97 W 9 25 DA 25 SO 5% BT 2 09 AR LT
I A% 998 57 % I IE 22 DL QY SL Ry il 7 1k #is A .
WO R, BAT RERE M, e g, (e g
BB IR N DR . T b A I 4R
L RFEGREYUR L 2 BE IR M e IR R
TR WS INLALSS 5 e SN B AR T
BT PR TG AR, FROR B AT R T AR AR
AR 25 MM, B AT IR DT AR S A 2, N DL RE
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®4 QYSLEZIME AS49 4l PTEN,PI3K,Akt,mTOR BHRIKMEM (X+s,n=3)
Table 4 Effect of QYSL on PTEN,PI3K,Akt and mTOR protein expression in A549 cells (x+s,n=3)

21 5 SO VR PTEN/B-actin PI3K/B-actin Akt/B-actin p-Akt/B-actin mTOR/B-actin  p-mTOR/B-actin
2 H 0.428+0.043 0.758+0.090 0.504+0.045 0.640+0.073 0.716+0.027 0.630+0.030
25 LT 20% 0.482+0.027 0.727+0.021 0.479+0.013 0.617+0.069 0.717+0.023 0.576+0.038
TN 20% 0.714+0.048" 0.582+0.061 0.483+0.026 0.366+0.019" 0.711+0.021 0.362+0.058"
siRNA 75 nmol-L"! 0.814+0.065" 0.409+0.050%3 0.507+0.034 0.352+0.017" 0.706+0.016 0.285+0.062"

pisk ‘ 110 kDa
p-Akt w 60~62 kDa

A B c D
A2 HALB. A H NS AL C. 5 25 M0 24 5 D. siRNA 41
1 HAEFESBEHKPTEN/PI3K B ARILE K

Fig. 1 Electrophoresis of PTEN/PI3K related molecules protein

expression in each group

e il E s . DL BE A L IR 4
SIRW] R AR S R T AT B
QY SL AT 2% fiff Jili Ji KB 3 149 M A RE MR, el 8 L A A
W ARSI R %07 i miRNA21 FEH
JKAF, b PTEN 73 7 3R 35, JF g T ¥4 PI3K/ Akt/
mTOR 5“5 38 [ O 4 2 35, ik A4 il i ok Jgg A&
KB TN UL T = e 4 R 41 4R L RR IR
FEN L BEF T LA A IS E — 25 T R AR A 4
SIS U0 UE AT A 5 45 SR R A SRR O IR T
153 F B

miRNA J& — 28 K J& o 21~25 4~ 4% FF 1R 41 A 1
HEE /N F RNA, AT 41 mRNA () B 1%, J& 5 221
FERPE T H T miRNA 78 A2 2 Fho g e HoJ2
FEN S RE Th R P74 T EAE L 228 miRNA 335
A 3T i i 11412 Wi R T A8 Y TS LA S e X
TRIT Y SN R A G R TR R R A R
20 ZUFN I AT RS I B A9 miRNAs B 5 R E
M I A 50 988 i AV FE 2R AR R R R ORIENT
miRNA A] 5 95 i A9 AN [ 3o R, 4 368 ok 78] 47 0 o [A]

7T A0 1 98 40 A Y {2 28 B A s R Y Bl 1
M i 98 ok B b5 4 o e A= . HorP miRNA21 J2
miRNA Z2 5 Hh () 22— B, BE A 27 2 1 9 S om iik 2
FATE R T i TR P X miRNA21 B I B4, Bk
FK A “Oncogene Addiction” ', i B T miRNA21 &
miRNA H [ — /> 5¢ 8 B9 B [ . PTEN J& H LI
421200 1997 48 N 109233 Y (o AR 7 5 43 55 3
53 A &4 8 R A TR 3 5L 5RORN 2 1 XU S
P Tl 1 I 905 0% 0 I PR 9% 3 DR A R 3K T 9 i gl
RAENSCLC B H P AE# % W . JFENSCLC '
ZEAIF 52 PTEN S miRNA2 1 (4 #05 [H] | [w] B 75 it 98 20
Ja#k s, T4 miRNA21 235, W PTEN &35 54 in, 1
it #35 miRNA21, PTEN iAW #K . #i B PTEN
5 miRNA 76 g 2B K b 2 3067 R O 1

PI3K/Akt/mTOR # ik W J& o 25 i S , vl 9% 2
o 208 ) SRR ) A B Y B AR SR BHIR L AE
TG S S AR T RE R 0 Bl AR T S B R N S
M &R I, e R K BV TE PR 25 )
RITH Az 20 A5 R AR K T L A
JitL P9 PI3K B 80, HC 33 3% T 0 400 A S I i) PIP2 %%
1k 1 PIP3, PIP3 5 41 g P Akt 1% 45 44 35k 46 22, #1 2%
Akt D\ 20 it 5T B 407 ) 48 RS b, OF 5 3-8 R UL I AK
M 25 M B 1 (PDK1) 45 4, 8 i PDK1 # % 1L
Akt 5 1 1Y Thr308 fi7 s, JF fif B PDK2 #% iz ft
Serd73 v i, fx £ fil Akt Bl 58 4 T AL L IR ALY
PI3K/Akt i#f — 25 1% . F ¥iF /3 F mTOR, % fk /9
mTOR 2338 o 85 W2 1k 35 11 & LA & ok 0 1 01 )5 3h 2
FI 0T A B R A R AR SR A TR s S L g 5 A
A FOBURE S M R O M A 410 98 L Y PTEN, AT il
ZAR 53 i Y PIP3 L8R 1k Sy PIP2, AT 11 1] I
P12 B 0 T AR BRI LA 2.

AR YR 5E 9 45 R R B, QY SL 5 & 245 1fiL i WI LA
P IK miRNA21 (1 235, JFf PTEN (W 235 FH fF
FF 5, AT BEAK PI3K, p-Akt, p-mTOR 4> F /K . Hy Uik
5111, QYSL Al DL i F 4 miRNA21 & PH K F |, fi
#E PTEN I 4t , i#f — 20 B Wt PI3K/Akt/mTOR 5 5 if

. 39 .



5527 B4 11 ) FEXEAFIFERE Vol. 27,No. 11
20214E6 H Chinese Journal of Experimental Traditional Medical Formulae Jun. ,2021
GF miRNA21 QYSL @
RTKSs ]:[D'_l 2 Extracellular
nARMI 'ﬂﬂﬂﬂ'ﬂﬂ’ﬂq’ﬂﬂ'ﬂﬂ’ﬂq’ﬂﬁ L3 byt
HFEVEIRIE | RIS SRS T b | Sl Gt nd

PTEN

TSC1 152

mTOR

Akt@‘—m
PIP2 ‘_ PIP3 "’ PKB®<7 m
o

Intracellular

Regulate PTEN/PI3K/Akt/mTOR

Protem synthesis
Cell Growth

2 miRNA21{§#= PTEN/PI3K/Akt S S@ K% QYSL TR

)

Regulate activation of PI3K

Inhibit actlvatlon of Akt

/

Inhlblt mTOR

*

Fig.2 miRNA21 regulates PTEN/PI3K/Akt signal axis and intervention pattern of QYSL
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