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Abstract: This study explores the mechanism of action of WeiCanQing granule in reversing the resistance of leukemia stem cells to
daunorubicin (DNR). Using the method of intervening CD34°CD38 KGla leukemia stem cells with rabbit serum containing Wei-
CanQing granule, CD34'CD38 KGla cells sorted by immunomagnetic beads were divided into control group, DNR group, WeiCan-
Qing granule group, and WeiCanQing granule+DNR group. Phosphatase and tensin homolog (PTEN) expression was silenced using
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siRNA method, and cell proliferation rate, cell cycle/apoptosis ratio, and Intracellular phosphatidylinositol kinase (PI3K)/phosphory-

lated protein kinase B (p-AKT)/phosphorylated rapamycin target protein (p-mTOR) mRNA and protein levels were examined. The

results showed that the combination of WeiCanQing granule containing serum and DNR significantly increased the proliferation inhi-

bition rate, G2/M phase ratio, total apoptosis, and early apoptosis rate of CD34'CD38 KGla cells. At the same time, the drug con-

taining serum of WeiCanQing granule synergistically enhanced the expression of PTEN mRNA and protein, and reduces the expres-

sion of PI3K, p-AKT, p-mTOR mRNA and protein. The above results suggest that WeiCanQing granule have the effect of reversing
LSCs' resistance to DNR, and the mechanism of action may be related to negative regulation of PTEN on the PI3K/AKT/mTOR

pathway.
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F I 7 40 B Bk KGla f [ B 24 B 24 Be 1
V9 BIF 5 T 5 G O A A% 2 20 BT 2 KA
B (6 W) 1 T4t 5t A2 BLURRE 2 7] (SCXK (52)
2014-0004 ) o 15 3% F i [ B 22 Bb 5 Be il 9 B= 2
WE 5% BT 8 W 57 (SPF 4% ), 1E O R B | b o
T Rh R GE MR SR L R R TR . S
32 v R AR A e TR0 R A BiE A A B R
1.1.2 4R

TSR ELAEHER, 20 mg/ X (M5
15049039 ) , #% I il 25 A FR 2\ W) 5 1wk 5k i Uk « 25
B 30 g (it 5 0193153) , {17 15 g (it 5
0193504 ) , 418 9 g (4Ik*5 0193507 ) , H B 9 g (Hit
5 0193127) , I # 0.3 g (#L*5- 0193135) , A Z 10
g (It 5 0193157) , IR % 15 g (1t 5 0193167) , [
A 15 g (4t %5 0193145) , H % 10 g (it 5
0193103) , ¥ R 1™ I — J5 25 M A7 BR 2~ &) (1)
A 2 B 7 W OkL . CD34 Rk Bk (4t S
T003570) . CD38 #f Bk (#t*5 T003774 ) Wy H 1% [
% R/ A 5 CCKS ik & (Hik 45 C0125) | An-
nexinVEITC/PT ik /] & (4t %5 9312857 ) \BCA &
v B I 3 3R] & (k45 01192120528) | Trizol
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SYBR Real-time PCR Premixture it 5] & (#t 5
PR7102) 14 A b5t A 8w AE W H R A F) s PTEN
Pt & (it 5 ab32199) | PI3K $i #& ( it 5
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1640 (10%0FBS ) 58 4= 15 F 5, 37 °C K FUA 434K
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Lo, LA

B0 W TR A R A M, PRV R IR 1107 A
A 200 pl PBS &l . 4% I8 1X10° 1 4i ig 20 pl
() BB i A CD34 #E 2k, vk b 72 % W & 15 min.
SRJG A 5 mL PBS L ¥k % (400 g, 5 min, =
) T IR 10° 4 A / mL PBS 2 40 j , K 41 it
WA LSH ¥, 485 H 5 mL PBS ¥E#% 31K,
B 23 85 28 11 2 mL PBS W T i ir 52 44 Jifd )f &
Ao R R RE 7 3520 8 CD3S- 4 i . W4k 43 ik
1) &4 A i X At A (SRS T, 48 FH o
1.2.4  CCK-8 ikl 2m i3 58 34 &

B K6 00 448 L DA 1< 10° AN /mL ¥ B 4 A T
96 L% FEMR , 45 A 15 3% 24 h )5 23 5 A DNR (4
WeE R 1.25 pg/mL) , & 254G (20 pL) , & 24
ML 20 pl. + DNR (L% JE K 1.25 pg/ml) ,
25 2 S5 X BRI 3R, A R LR
J 200 pl., 43 RPMI-1640 %b 5%, £ 2Hi% 5 &
Lo WHEEFE 24 h 48 h 72 h )& , R H CCKS izt
B TEAT I R o AR A =B AN A kK
R A8 hif IC fH o 4l a3 AE M 2R (Y0) = (1—
S 2 OD i/ % B ZH OD {H) X 100% .
1.2.5 siRNA 7% PTEN AR

W % B K KGla 40 0 5 Ry 3 4 4 ) 4%
Fl 2 6 L 55 F2 M b, B Pk 41 5% Y B 4 5 M siR-
NA, FH 41 %% Je 55 5 P T3 PTEN 3K ik (19 siR-
NA, [6 i % 25 [ % B84 . ™ ¥ #% 1] Lipo-
fectamine TM2000 siRNA i 7] & v B 5 F 17 ¥%
Yt 24 hJ5 A7 mRNA K& FE )5 4 H .
1.2.6  2mfe )8 0 BOA T
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B70% L P (—20 °C) [ E , By A FRE 24 h
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(50 pg/mL) J& , 3 3o 7 =X 20 A 450G I 40 i &) 3
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1.2.7 RT-PCR # @ PTEN. PI3K.AKT.mTOR
# mRNA &k

BEHL 72 h B ) 45 4 40 i, Trizol 32 43 1) $ HL
2 440 S RNA 5 306 5% 5% o cDNA % H . 2R
Ji 7 A BR U0 W A5 A 3R AT RT-PCR I, 4%
o 3 FAird. BT AXITE
AACHH : AACt=(Ct HRY RN —Ct HE K HRH)
STH A — (Ct H A RE N —CtaF 3L 1) X B4
S RFFN IR 1R

x®1 34775
Table 1 Primer sequences
519 J51(5'—3) B /bp
AACT CTGG GGAT GACC TGGA
PI3K 112

AGGC GGTC ACAA CACT CCTA

AGGG TTGG CTGC ACCG CG
AKT 96
GTTG TTGA AGAG ACAC CGCG

TOR TTGA GGTT GCTA TGAC CAGA GAGA A
mTC
TTAC CAGA AAGG ACAC CAGC CAAT G

. ACCC CCAC TGAA AAAG ATGA
[-actin 174
ATCT TCAA ACC TCCA TGAT G

1.2.8  Western Blot #&#| PTEN, PI3K.p~AKT .p-
mTOR #%& & & ik

YEF KGla 4 i 72 h J5 W8 45 20 40 L, 8 15
o) [ 26 40 IR &), PBS BRI 5 A 200 pLL &
I 24 M W, 72 5 A VK R 3 A 40 min, B0
(800 g, 4 C)Ja BUE 1 . i 1] BCA ¥& i &
v B2, R 5 0 )5 R T SDS-PAGE i ik
FT8R I, 2o B 7™ A 4% BRI 5 iE 47 PTEN
PI3K . p~AKT . p-mTOR #& [l & . &5 W
Bio-Rad ChemiDoc MP %% Yt i 4% & 4840 B 5 Tm-
age Lab 4.0 8 A 73 B , W€ 25 H 240 A X 7€ HE
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1.2.9 %t ok

K ] SPSS22.0 | GraphPad Prism 8 # 17 % 48
it M2, T BORER R 2 24800k Ny A
AR E, DB+ 23RN, Z AR 22 5 A
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RN EE AT 3R S

2 LR

2.1 CD34'CD38 LSCs4HpaiE B ik B 1C (&
WK 1, KGla 40 il 78 MACS 4> % Bif
CD34°CD38 41 ffg V. #f 5 36.80%+0.25% , %I

DNR #4 1C5f M (57.48+7.31) pg/mL; 4y ik )5
CD34'CD38 4fl ffd W #f & 94.47%+2.31% , Xt
DNR 4 ICs {8 4 (56.3013.90) pg/mL , it /& 5
eSS U
2.2 WEFEHRIT CD34 CD38 KGla 4 ff 7 B 1
SR I 2R B R M

R ER(E2(d)), 7EREFH 24 h 48 h .72
h B fl 3% 37 SR 28 10 3 2R 4 R I, DNR 1 5%
OB ZH 30 1 R I e, o AR % 24 h i JF IR
DNR" 1 4% ¥ 90Kz 2 30 i 2% B @ ¥ /& F DNR
RIS BRI AL, 22 A Gt E L (P<
0.05) . [A] iR ] siRNA L2k CD34 CD38 KGla
WRERY PTEN %35 (K 2(a) . (b) \ (c)), I it
77 B e py ki . 25 R BoR (K 2(e)),
1635 3% 24 h. 48 h. 72 h J5 1% 5% % kL 4 %t
(PTEN ) CD34°CD38 KGla W B At 3% i #1111 2%
By e I, DNR ' 13 5% 0 W0ORL 20 oK 28 90 45 5 1
HERE AW AE o 3 S g5 TR 3 WY fO8% 0 BORE FT AE
i i PTEN #0 5 B3k CD34'CD38 KGla 4 Jig IV
X DNR [ 24 9 S0 -
2.3 EERBERIXT CD34 ' CD38 KGla 4t &4
AT R AR 0

gE R BoR (K 3(a). (b)), } 3% 72 h 5 5%
5 WURL 2 DNR 3058 78 JkE 41 19 G2/M 1A B i
f5 T X B 41 RN DNR 41, 1fif % siRNA it 38 PTEN
F 385 B9 CD34°CD38 KGla 41 fits IV 7 #F 47 46 I
SR (3 () (d)), 45 204 41 i J& 390 o 0 e &
25 5% o RV AT A AG I T A 2 A0 R T O
R ER(E4(a) (b) (c) (d),{FE72h)5
DNR " {3 5% 1 URL2E 9 20 i A 08 T R 0 S 38
555 R4 & DNR 41 e, fl o 1 S90kr ml BH 5 39
Jinan i i IR E TS . 1 %) siIRNA LB PTEN 3%
K CD34"CD38 KGla 4 fifd W A 28 47 46 I 2 /R
(El4(e) (£).(g).(h)),DNR" {5k i Mok g i
SR T 3ROR DL TR T UR ZH Y RO T
RILT R o XL EE LR G osk T ORL AT fig 8 o
PTEN # /5 1% 5 CD34°CD38 KGla 4t it . #f i7F
NG R D, AR A AR A T
2.4 % FEBHI PISKCAKT.mTOR mRNA X
BER L B A RIE RN

R EBR(E5a). (c). (e)), T MW
CD347CD38 KGla 4 ffd . #f 72 h J5 , 5 X &
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mTOR i % , i 5 DNR B¢ ] 0 B A 7 4%
PI3K/AKT/mTOR i % i 1F H , 42 75 S 5% i
i 7] BE W i 40 ) PTEN i 34 45 PISK/AKT/
mTOR 38 % 1 9% 5% LSC i 24 .

(b)

CD38-A

10' 102 10° 10* 10° 10° 1072
CD34-A

£ ECD34*CD38 F ik

(d) 80 ns
56.30

IC,,/(bg/mL)

SIEET
1 4ASRERTIS CD34 CD38 il & 1C, f
(a), (b)JEaNAr AN 73 EHT 5 CD34CD38” ufiil; (¢) 73R /5 CD34 " CD38 LR s #P<<0. 055 (d) 73 kHi)A
CD34'CD38 *f DNR48 h i 1 IC;, {8, ns {3 P>0. 05
Fig. 1 CD34'CD38 ratio and ICs, value before and after cell sorting
(a), (b) Detection of CD34'CD38  ratio before and after sorting by flow cytometry; (c) CD34'CD38  proportional histo-
gram before and after sorting; *P<0. 05; (d) IC;, value of CD34'CD38  for DNR48 h before and after sorting
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B2 RIS BRIAT CD34 " CD38 KG La 4l IV FFHA G410 ] 5 11 52
(a) SIRNAJLERG PTEN mRNA 3% (b) . (¢) siRNA TR PTEN R 1 %k ;
(d), (e) sSIRNAPTEN JLERH{ 5 X DNR BSEFLAN G L ; *P<<0. 05, ns L3 P>0.05
Fig. 2 Effect of WeiCanQing Granule on the proliferation inhibition rate of CD34°'CD38 KGla cell subgroup
(a) PTEN mRNA expression after siRNA silencing; (b), (c) Expression of PTEN protein after siRNA silencing; (d), (¢) Inhibition of
DNR proliferation before and after sitNAPTEN silencing; *P<0. 05
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pg/mlL , HAT I i 245 1 R I 20 T

VT AERFSE % B PTEN i i £ Fh 20 {5 5 3
WS EMWEMABEYER SRR, & — 7]
PLT™Z 2 5 i Jeg 40 4% B B 2k 2 1 0 P ] 7
Al sk i 22 i B 98 UE S, PTEN 3 A 1) Sl 2%
SR ol AR 6 3K 5 AL HE LR 7E N B 22 B B g 1)
ARG sk 2y LR RSP, i PTEN
mTﬁE?L%H%AMmﬂmﬁ 5%
ol i R 1 & B B0 PR 3 AR Y PISK BB 7 AR
PIP3, - F — {1 F Ui Akt 2B B & A #E R 1k,
p~Akt ¥ & PE— 25 #00E T Ui mTOR - fifi 2 & 4=
W R Ak, 1 T R 2 T U R A B SR AR AR, I iR
LW AR T ARV BoR R T R A
2y 1 3 AT $2 5 PTEN A9 mRNA & & A i % 34
5, JE 619 35 PISK/Akt/mTOR 38 #§% 1) 2 3 .

MR 52 % I B R A, A i SR
1) & s AL, 28 3 AE 248 I IR 52 Bk b B 2

12 24 48 72
t/h

i S B A BE IR 9T B R MENR F I L R
2 B A% 2R T R ik T 0K AR I R T A R
JPE AT SR E UKL 2 0 AN I T B
A DU % ok 4Rk, BA g8 <R B AR R
I, T DL Y IH B B AR I
Oy, &8 s 2 hEIEMEBEMZY, A
Z ARZE CHAR CH RO Al g g ] T,
A5 WA e, AL A AN O IE R IE R B . W
WO 9T kB, AR T UKL AT LLIE 48 2 R MR
S5t = e et B O I S I e 1 I = o
Y B P-gp Ik, B = AR UT 25 W U E
1M A5 J7 b0y 4 b 2 B AT B LSCs 7R 1%
P Niche i (i iE # R 0 B A N I LSCs 41 fg
JE b P-gp, 40 g Fi ALDH ., PI3K K 4i Jfd #%
mTOR [y 2 ik 7K ~F, AT 1 B K562 [ 1L 9% 1
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Fig. 3 Effect of WeiCanQing granule on cell cycle of CD34'CD38 KGla cell subgroup
(a), (b) Cell cycle proportion of CD34'CD38 KGla cell subpopulation before PTEN silenced by siRNA was detected by flow
cytometry; (c), (d) Detection of cell cycle proportion of CD34'CD38 KGla cell subgroup after silencing PTEN by
siRNA by flow cytometry; *P<0. 05



=) B A5 < R FURL G F L9 T 20 B 24 A ML BIE 5

245

@ CON TR AL DNR-+RI5% 7 L
Gate:P1 Gate:P1 Gate:P1
=2Q1-UL Q1-UR 1Q2_)—0/UL Q1-UR

3.0% 20.2%

LU LU LR LIAE |

26.7%

Q1-LR
17.3%

10" 102 10° 10¢ 10° 10° 10
Annexin V-FITC

10' 10?2 10° 10* 10° 10° 1072

Pl

6% 18.7%
0' 10% 10° 10¢ 10° 10° 10"

107 10° 10% 10° 10° 1072

s Q1-LR
66: 10.8%

10" 107 10° 10* 10° 10° 1072

2

Q1-LR

27.5%
1072

(b) 80 (c) 40 (d) 401
° ® 30 < 30
T 60 < N
ﬁlﬁ ﬁli'} 20 ﬁﬂ 20
& 40 f 1
3 ] >
55 * 10 LT
0 0
O] DNR
o Gate:P1
S =Q1-UL Q1-UR Q1-UR
%:12% 14.6% 14.2%

: Ql-LR
6 g 18.0%

Pl
10' 102 10° 104 10° 10° 1072

18.7%
10" 10? 10° 10% 10° 10° 1072

Annexin V-FITC

(f) 80 (@ 40
2 60 & 3p
4 ns B ns
}E wof —— E 0 —
B 5 ﬁ 10
A A 0 A
& F yﬁky %ﬁ"@ S s %ﬁ’é& yﬁ@
& & &
& &
g 44

B4 EkiE Bk CD34 " CD38 KG la 4 7 & 4R JH T i 5

1010 10° 10* 10° 10° 107 ~ 10'10% 10° 10* 10° 10° 1077

Q1-LR
17.5%

10'10? 10° 10* 10° 10° 1072

10" 107 10° 10¢ 10°

100 1072

(a), (b), (¢), (d)ymAAMIEZIN sIRNA UTER PTEN #5240 11500 s (e) L (D), (@), (h) T U BAsm siRNA TEER
PTEN 5444 H T3 ; P<<0. 05, ns i3 P>0. 05

Fig. 4 Effect of WeiCanQing Granule on apoptosis of CD34'CD38 KGla cell subgroup

(a), (b), (c), (d) Flow cytometry was used to detect the apoptosis of cells in each group before siRNA silencing PTEN; (e), (), (g),

(h) Flow cytometry was used to detect the apoptosis of cells in each group after siRNA silencing PTEN; *P<0. 05

76 % PI3K/AKT/mTOR i % % 5L 5 K i iR
A0 EE 1RSI B R B A B TR ORE B 24 103 AT B
@] DNR A $ 5 LSCs V. # PTEN mRNA % & H
FIK, B PISK . AKT .mTOR mRNA K iz 1k
A # Ik . I AE R sIRNA U2 PTEN J& , f#

BRI PURL & 2 TS AR B LR ER . B
B, 3R AT N R B B E ORE O 2h i v 2 R R
LSCs 3 58 | 40 M J& 30 K 08 1= 09 4B 1, OF B X
PIBK/AKT/mTOR {55 53 #% 5¢ 8 K+ H A7 )6 4%

TEH .



246

PR AE2A4R (FARBEARR)

47(1) 2024

0.05; (¢), (d), (e), () Western A& sSiRNA Uk PTEN B 5 4420 PTEN . PI3K .p-AKT .p-mTOR %K H ik

— H CON
8 O DNR
[ HAASTE
6 * [0 DNR-+{3 7% 75 L
— .
g 4 & . —
4, 20 * s
& ns
r * — r
15 [
1.0
05
ml
PTEN PI3K AKT mTOR
Ea:|

—
2)
~

KRR

©) 4 *
1
l W CON
. 3}  DNR
i W RREms
o O DNR+{#7% 7 BikL
b 2 .
= .
= —
;
PTEN PI3K AKT mTOR
H

(b) 3¢

B CON
H DNR
W 5% S AL
O DNR+{ %% Bifr
2r ns
- ns
3 —
9
N
1 -
PTEN(-) PI3K AKT mTOR
S
(d)
m
=
LS
§E
=
b
® 20 B CON
@ DNR
W 5% 58 B .
B 15} O DNR+{ 7% 5 BifiL
¥
I
pg 1.0F
&
=
05}
0.0
PTEN(-) PI3K AKT mTOR
R

E5 gk ikt PISK . p-AKT .p-mTOR mRNA K FH 2k AR
(a), (b) RT-PCRKM siRNA T2 PTEN TG 441 PTEN . PI3K ,AAKT .mTOR mRNA Fi5 {50, ; *P<<0. 05, ns{t 3 P>

T

Fig. 5 Effect of WeiCanQing granule on PI3K, p-AKT, p-mTOR mRNA and protein expression

(a), (b) RT-PCR was used to detect the expression of PTEN, PI3K, AKT and mTOR mRNA in each group before and after silencing
PTEN by siRNA; *P<0. 05; (c), (d), (e), (f) Western blot was used to detect the expression of PTEN, PI3K, p-AKT, p-mTOR protein
in each group before and after silencing PTEN by siRNA
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