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miR-382-5p Blocks the Differentiation of NB4 Cells
Through Targeting PTEN

Liu Dongdong'?, Liu Beizhong'~, Yuan Zhen?, Yao Juanjuan', Zhong Penggiang', Liu Junmei',
Yao Shifei', Zhao Yi', Liu Lu?, Chen Min', Li Lianwen', Zhong Liang**
(‘Central Laboratory of Yong-Chuan Hospital, Chongqing Medical University, Chongqing 402160, China;

2Key Laboratory of Laboratory Medical Diagnostics, Ministry of Education, Department of Laboratory Medicine,
Chongging Medical University, Chongqing 400016, China)

Abstract In order to investigate the regulatory effects and mechanism of PTEN (phosphatase and tensin
homologue) and miR-382-5p on ATRA (all-trans retinoic acid)-induced differentiation of acute promyelocytic
leukemia cell line NB4. Enforced expression of PTEN in APL cells (NB4) and no-APL cells (HL-60, THP-1) was
achieved through a lentivirus vector. The miR-382-5p mimic, inhibitor and negative controls were infected into NB4
cells using Lipofectamine 2000. ATRA, a typical regent was to induced granulocytic differentiation. The protein
levels of CD11b, PTEN were detected by Western blot. The mRNA expression of miRNA-382-5p and PTEN was
measured by quantitative Real-time polymerase chain reaction (QRT-PCR). Data showed that overexpression of PTEN

promoted ATRA-induced differentiation in APL cell line NB4 compared to no-APL line HL-60 and THP-1. Enforced
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expression of miR-382-5p attenuated expression of PTEN and cell differentiation marker CD11b. Conversely,
down-regulation of miR-382-5p, increased the expression of PTEN and CD11b. It was concluded that miR-382-5p
modulated ATRA-induced differentiation of APL cells by regulating its potential target PTEN.
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oM 540 kL 4 B (1 If i (acute promyelocytic
leukemia, APL)/2 2 14 #8 & [ Ifil %% (acute myeloid
leukemia, AML)1)—FPHF2R A, = ZEURE HLHT 215
YR ) S R R4 i 2 K] (promyelocytic
leukemia, PML) 5175 4% ta A& b 1) 4 H R % /&
a(retinoic acid receptor o, RARa) 5 151 J& [ PML/RARa.
filt & B R0, PML/RARaf &5 5 BRI T2 R L T
PMLAZAR I 2H 255 HA R AR ot A= B B P 4 R R AN
JRES1 G AN A K B BH I 7R 4R A B B AR
b SIBG IR S, 25 R (1) 4 = 30 4E H R (all-trans
retinoic acid, ATRA) 5 T - kL [ 1fiL 555 41 A i 5k 73
89 AR A BT I PR A F ATRA B & — %4k
AT APL SR 5% i 2 T I8 £]90% . (HATRAS
SO IRTT FINLE A T8 4, X APLIIR YT ATIAEAE
— L] B, W06 ATRAT VA I7 38T, &K it 24 55100,
DALt 3 — DR ST APLIV AW HLEE LA L ATRA VR TT
51K 11 s A

PTEN & — P B & [ 0 12 g A0 1 o 1 1R 14
U i T T A P 0 9 L PR, e o 4 74 PIBK/AKT/
mTORIE ¥ 45 2 PP 40 gt F2, e A7, H95E. 20
HL AR A AL 2 450, B FL R, PTENAEVE 2 8
HAELE B R B RAR, BEAE B U TR N, BRATTR IR
PTENTE & 1L AH /-4t M 1) 38 58 A0 23 A4 o e 35 21 2
R FE1,

i /NRNA(microRNA) & — Flt H19~254" #%
R R /N IE G T RNA, TESHMIF T, YA A 401k
SRR R ORI AR U, G RAPLE &
FIAPLAH f PRNBAFE 4 Je A4k H BR AL P 2 J5, miR-
15a. miR-15b. miR-223%% 7K *F B & [ 1, MimiR-
181b7K~F T "™, A #ii& 45 tH, miR-181afimiR-
181b/F NAPLHPML/RARaH 5% ) EUEmMIiRNA, 1iF
B T RASSF1AfE R APLIF 5 [RRL 20 i 43 1k, v 1) G B
BRI 7190, 52450 B AT i L 5 o7 1) s P B 12 1 L
BB FEA AT 4 3 N A miRNA R L 70 4 & B, A EE
HoAth G 0 4K 5y A7 A inv(16) 1(8;21)« t(9;11)]LA J2
CD34-+1 1E 512 /4 40 B, t(15;17)/PML/RARaE:

phosphatase and tensin homologue; microRNA-382-5p; acute promyelocytic leukemia; all-

F B 8 ' miR-382-5pFK 18 B & _E 2T, miR-382-
SpfEAPLH 1 4 38 B¢ b, X g fi AT — 2B IR 5T
miR-382-5p7E APLH A FH S FHLAR ML -

1 MR5EE
1.1 #

4 )z 4k H R (ATRA) W H 52 [E Sigma s 7, H
Bl 771 — H1 3 3 B(DMSO) I fi# /£.0.01 mol/L I
W, T80 CCLRA-AFH . AN F-4IhE 11 195 41 g fRNB4
M. NBE R 1095 40 B RHL-60 A1 THP-141 g 32
F EE PR R B K 25 I R AL 36 12 W 2 20 0 S =8
Feft,
1.2 I RALEE

fifs 4 1 5 8 H 35 [E Gemini’/A 7. RPMI-1640
I [ 26 [HGibecoA 7). PTENTS i TR AR 98 % &
4 GFP ¢ Flaghs %4%). miR-382-5p mimics 5 inhibitor
) B b I 25 H R PR A A . Lipofectaminel
H % [EInvitrogen’A & . %t $iL APTEN, CDI1bH: 7%
B PR LA B 22 35 ) H 75 [ Abcam A 7] o UL
#CD11bJ¥ [ 24 [ Biolegend A 7. & #7i A B-actin
o AR [ A R R BR S A .
RNAFEHUGA A, 19 4 563K 71 & SYBR Green PCR
R &I T H ATaKaRa/s 7 . miR-382-5p5| ¥ E
R EEHIAEARERAR . HALG A TA
Y TREC B Bt A R A =6 R
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).
1.3 ZHpEEEF
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W, BT37 °C. 5.0% CO MG JE 5 7546 th
B 7%, FRA M Ak B 70% 0 AT A AR 7%
1.4 TRIEPTENIETRE XL HAE

O 02 K A i, BLS>10*4N/FL 32 Fh 2441
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B, DA i I e 8 K (MOI=50)In A\ 25 15, [+
I I N1 mg/mL polybrence, % 3%24 hJ I3 i 15
FRIEGR ARG IR . BB YT R T RO B B W %% Ik
P, AES ng/mLIER & RT3 8, &
i 26 HH A A, R AT DAL S SRS
1.5 miR-382-5pt&E 1L\ 4 (mimics)FA % 7 (inhibitors)
AL ANB4ZA AR

B B K 40, BA1x 1090/ FLE R T-6FLAR
th, ti 4 lipofectamine it ] 5 Il Amimics. inhibitors
HAH R B eikinl . #4424 WS I KT e85 IR 58,
48 hJ5 i, N umol/L ATRA 5 54 il 534k
1.6 qRT-PCR(quantitative Real-time poly-
merase chain reaction)

K FIRNAiso Plus$ BUERNA, 456 )6 B v
E TSI S RNA S 8 SO B, RNAFEAR [ D)o/
Diso/t F1.8~2.2, Dago/Doso X T 1.90F 4k 22 3k 47 K I
fi P 300 %4 5% R 75 BB RNA S 3% 58 NecDNA, 3E 4T
qRT-PCRA% M miR-382-5pF1PTEN, U6 B-actinfF N
FHNL P 2, SR 20 7 v AR R IE &, 517
IR .
1.8 RRLAMEARKENCDIIbIRIE

4 il 241 umol/L ATRAAE 124, 48 hfm, &
O USCEE 21 i I FH 104 1 T R 6 2% v Wi (phosphate
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ffd, IS uL CD11b-PEZR Y HL iR iR VR 2], UK Lk

%=1

5% 530 min. ZPBSYLIR3K G, Vit N4l B AR I 4%
HCD1bEIEE L.
1.9 Int-FEFERE

WCHE 20 A I F Fi/A PBSHE3 1K, 1&E = PBS H & 4
Mo HU10 L 20 Ak 9 33 AT % R B EQ UL W 4
R 5 AR TR A RIS .
1.10 HIES

K FH S 56 # # DlxesTE 2 3K 78, F GraphPad
Prism 53R HEAT Wi AE A BUeAG 56, 7 B 35 1 2
o P<O0SHESAGI¥E L.

2 H#R
2.1 ATRAXMEMHER B MFMAMEPTENA SN
1 umol/Lf¥) ATRAZ: 5l 4 BE NB4. HL-60.
THP-14/f124.48 h, [F]i % B JI1EXT B 41(DMSO4),
PEEA AL 1 . Western blot4h ' i 7~, ATRARES 75
S SV R AR I A B 1 R PR 4 B 434k, PTENRS
Y11 2 T 2P AR D CD 1 b 3G N i 3 m (B 1)
2.2 PTENIFRIXBRERRLMPEAIIEIR
N T FTPTENAEATRA S S AMLYH fitg 43 1k
/R, BRATTHIEE T i Flaghs 25 I PTENTS 2 1518 9%
B H AR(MOI=50) 7t 43 7] /& Y*NB4. HL-60. THP-1
Y. FIERSFE R (S me/mL)Jiik 7R 5 W g2 L 3L
K (BE2A), 4k 40 % 2 Western blot{ 7~ B2 48 il Bh it
FIAPTEN(E2B) A 1L, R &M e RIA M
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Table 1 Primer sequences

HEA] IEM 35" —3") R 519)(5'—3")

Genes Forward primer (5'—3") Reverse primer (5'—3")

MiR-382-5p ATC CGT GAA GTT GTT CGT GG TAT GGT TGT AGA GGA CTC CTT GAC
U6 CTC GCT TCG GCA GCA CA AAC GCT TCA CGAATT TGC GT

PTEN AAG ACA AAG CCAACC GATAC AAG ACAAAG CCAACC GATAC
p-actin TGA CGT GGA CAT CCG CAA AG CTG GAA GGT GGA CAG CGA GG

(A) (B)

DMSO 24h 48h

©

DMSO 24h 48h

DMSO 24h 48h
CDI11b

CDI1b [ S a—

CD11b ————

TS,

| -
PTEN e

PTEN |9 ~~| PTEN m

B-actin m B-actin

B-actin . . |

NB44MJfI(A). HL-60Z1E(B)FITHP-1412(C)H' CD11bFIPTEN K /KT
The protein expression of CD11b and PTEN were detected by Western blot in NB4 cells (A), HL-60 cells (B), THP-1 cells (C).
Ell ATRAX2MEER B MAFEAEPTENSIZ N

Fig.1 Effects of ATRA on protein expression of PTEN in AML cells nverted microscope
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(A) LV-NC

Fluorescence

NB4

HL-60

LV-PTEN

Phase contrast Fluorescence

Flag |

“II

‘II —

B-actin

———————

HL-60 THP-1

A: R B M 2 YL 20K . Fluorescence: 14 @{%ﬁk)‘ﬁ?%gﬁﬁﬁ’ﬁméﬁﬂﬂ@GFPﬁékfﬁﬁle Phase contrast: H [F] #8511 (166 B8 . B:

NB4. HL-60 THP- 14l #3315 Flaghs 25 [FIPTEN[¥ Western blothil] »

el

LV-NC: % FEJ5 #5 #AA B gL 2 ; LV-PTEN: PTENTS %35 15 34 &K

A: efficiency of infection were observed under fluorescence microscope. Fluorescence: observation of transient infected cell line under blue light; Phase
contrast: observation of the same field under white light. B: Western blot showed stably expression of PTEN with Flag in NB4, HL-60 and THP-1 cells.
LV-NC: comparison lentivirus vector infection group; LV-PTEN: PTEN overexpression lentivirus.
E2 PTENEFRIAISHERFMILAIFER
Fig.2 Effects NB4, HL-60 and THP-1 cells were infected with PTEN overexpression lentivirus

Y H bk -
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Western blot4h 27K, 421 umol/L ATRA&@}: o
FIXPTENTINBAZ i AH L 25 509 8 41 40 (L B 2
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3BAIE3C). MBS % R, i R IAPTENKINB4
41 2 7 HH 4 MR/ B AR /S R TR ) A 3
ZEATRAXC 48 hfm, A A% B 2 A8 /NI RE, [a) o e
LIk 2 B 201k T B SR (I3 D). I 3 4 M ARAS I 231k
Fr EPICD 1LY &5 Sk — 0 Ui B 1 i R IAPTEN{E
HE 7 ATRAE S HINB44H i 43 1L (KI3E).

SF16707& — F ks 7 H. = 2 I PTENH il 71, B
41 umol/L SF1670411 pmol/L ATRA#I ] T ATRA

7S IINBAZH I 73 1L (E4A) . 40T 2% B, B
G FH 2] 4L 20 B A TR 72 P2 A ATR A ZH PR (K14B),
i A AR K ICD11b 5 Western blot4h 52 AH #47 (&
4C).
2.4 ATRAHIHINB4ZHAE F miR-382-5pHIFRiA
Fi 1 pmol/LI¥ ATRA % 5 4b 2 NB4. HL-60-
THP-14f 124 48 h, [F] i 15 & B P55 8 41(DMSO
), $& BWRNA, qRT-PCR MmiR-382-5p(1) 3 ik .
gt R oR: b6 ATRAE 5 41 i 73 1k, NB44H fiig
miR-382-5p R IE BB W EMK, 2 RA LI E X
(EI5A); HL-60( & 5B)FITHP-1( & 5C)4H i o 7 B &
ZE 5t
2.5 NB4ZAPI miR-382-5pXPTENAY S
TargetScan Tl WmiR-382-5p 5 PTENI] 25 & 4
R, WE6AFT 7R . R F A HUW A K FINB4ZH i, 7
A1) % JemiR-382-5p#i 411 #)(mimics) FmiR-382-5p /]
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e N
B-actin |--- P B-actin ’m-“
(©) DMSO LI h (D) LV-NC LV-PTEN

C L& © & T >
S & &S [ #)
R N CRY DMSO

CD11b ‘ ;ﬁ 7 . &P Qm .om
e L e
| ®

fractin [R—— o € @
5
10 pm 10 um
(E) DMSO ATRA 24 h ATRA 48 h
-
5.60% o 33.28%|& 57.59%

o =3 [ ‘.l

B 1l

o M
HEE ( \ 9
Elle) \ =
8 2l X =
E 02 10° 107 10° 10 2
% —
5 A 84.27% a
E oo i M ©

A S I
2 g \
o o \
10° 10* 10° 10° 10° T0° 10' 107 T0° 702 10° 10° 10° 106

CDI1b-PE

A~C: PTENIE FiX INB4AZH f(A). HL-604H i (B)FITHP- 141 fi3(C) - K lICD11bAPTENE H /K. D: Hii P AR 5% e € 5 Sl Al i il B 00 552 4
B . E: Ui AR AN AR R I b5 S4)CD11b, *P<0.05.
A-C: the protein expression of CD11b and PTEN were detected by western blot in PTEN overexpression NB4 cells (A), HL-60 cells (B) and THP-1
cells (C). D: cell morphological changes were imaged with a microscope after stained with Wright-Giemsa solution. E: the expression of CD11b was
detected by flow cytometry. *P<0.05.
El3 PTEN{ZHATRAFSHINBLLR 1L
Fig.3 PTEN promoted ATRA-induced differentiation of NB4 cells

(A) Q-‘? (B) NC SF1670
D
X
Q &
cfesS w900 0@
CDl11b - s - 10m 10um

w —— € o &
fracin e —— — ? " 5

O i
©)
DMSO SF1670 ATRA ATRA+SF1670 100
g 455%)8 352%] 2 5411% 18.74% — 80
) s & x
A § B 5 60 i
g g g | K 3 40
B E O
Q= \ 20 ns
) | P, \ a —i
10 10° 10 10° 10° 107 10* 10° 10° 10° 10° 100 100 10 105 10° 10° 10 10° 100 0 (\ > <
CD11b-PE OIS

A: ATRAIE A SF1670% JIIPTENFICD bR ik . B: Filf [R—75 U8 5% Yy (05 S S Bt il B WL 52 A LB 35 o o 90 X 2 JH AR G 0 44 D o T e 25420
CDI1b, *P<0.05; nsE R Lo
A: the protein expression of CD11b and PTEN were detected by Western blot after treated with SF1670 combined with ATRA in NB4 cells. B: cell
morphological changes were imaged with a microscope after stained with Wright-Giemsa solution. E: the expression of CD11b was detected by flow
cytometry. ¥*P<0.05; ns stands for no significance.
El4 HIEIPTENFERS T ATRAF SRS 1L
Fig.4 Knocking down PTEN reduced cell differentiation induced by ATRA
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A~C: NB441IHfi(A). HL-6041E(B). THP-1418(C)+ miR-382-5pfl&iL. *P<0.05, SXHRAM L, ns/CR LG EE R
A-C: the expression of miRNA-382-5p in NB4 cells (A), HL-60 cells (B) and THP-1 cells (C). *P<0.05 vs control group; ns stands for no significance.
El5 ATRAS S5 LG, qRT-PCREMmiR-382-5pAI ik
Fig.5 After ATRA treatment, the expression of miRNA-382-5p was detected by qRT-PCR
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A: PTENER 5 miR-382-5pk [H 45 & 47 i 41 15 B: qRT-PCREZMImiR-382-5p; C: k43t AKF K PTEN; D: Western bloth& lIIPTENH [ #FK A KT o

*P<0.05.

A: binding sites of mature miR-382-5p on PTEN transcript; B: expression of miR-382-5p was detected by qRT-PCR; C: expression of PTEN gene; D:

protein level of PTEN. *P<0.05.

El6 NB4ZAAE -+ miR-382-5pFPTENAIFNG
Fig.6 Influences of miR-382-5p on PTEN in NB4 cells
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1 umol/LI{JATRAALFH48 h, $2HUE 1. qRT-PCRES
WAL e me (K TAFE 7C), Western blot4h B W R, 7%
PemiR-382-5p ) (mimics) | T ATRAE S (41
Ji 43> Ak (B 7B), T 4 il miR-382-5p M #E 1 43 AL (&
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A HYmiR-382-5p 44 (mimics) 48 hJi K MmiR-382-5p; B: # 4miR-382-5pH{Ll4)(mimics) i, Western bloth I 4H i AR EHICD11b; C: #%
FemiR-382-5p A4 (inhibitors) 48 hJE K MlmiR-382-5p; D: % 4emiR-382-5pt M #)(mimics)J&, Western bloths il 41 i /3 AL AR EHICD11b; E: i
I AKMCD bR IE; F: 5 K75 5% Qe (05 BB S WS ML . *P<0.05, **P<0.01, 55X FALAALL .

A: the miR-382-5p expression after transfection with miR-382-5p mimics. B: the cell differentiation marker CD11b after transfection with miR-382-5p
mimics. C: the miR-382-5p expression after transfection with miR-382-5p inhibitors. D: the cell differentiation marker CD11b after transfection with
miR-382-5p inhibitors. E: the expression of CD11b was detected by flow cytometry. F: cell morphological changes were imaged with a microscope after
stained with Wright-Giemsa solution. *P<0.05, **P<0.01 vs control group.

E7 NB44HBEIHmiR-382-5pXtATRAIE S 43 1L HI SN
Fig.7 Effects of miR-382-5p on ATRA-induced differentiation of NB4 cells
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F ATRA 4b 3242 93 75 % 74 £2 8 i R IAPTEN ) 2 fifd,
SESR R, 5 AR H, NB44 iR PTENE Jp5 75 41
B I A 1 4 29 Ak, TiTHL-60F1THP- 128 i 6 B &
725t . PTENMI DR 4% RATH O, WL EdE R
UBR S T ANl FN G 5% JE A2 « microRNA TR 42 5501,
TRATVIE ARIX — 22 53 45 S 7] g S PTENR 1 92 4L 1 AH
Ko

YEZ W57 22 BH, microRNAZE [ I35 [ R A Fl ik
Jié ke s EE AR, AR EL A SRR (A s, Sk
LG 4 1 L5 iR -382-5pl 2 ik B S _E RO,
B H A7 T AR [H 5 A E LS A b B . 7R
CD34-+3% IfiL 41 ff A ik 2 ik miR-382-5p i EL A% 41 Ay
RIS Yok /> T Hp PR A e, FRATTSE AR A R4
7 20 Ff2 19 1975 HHmiR-382-5p 1) W 55 _E i AT RE 5 b A
o N TR FEmiR-382-52 75 5 L #H 2, - ATTH
qRT-PCRA M| ATRA S 5 A [5) 4 g 53 16 3 #2 1 miR-
382-5pHIFKIA, 45 R BN, /ENB44HEH, ATRAREDS
N HmiR-382-5p ) % i&. microRNA = E i it 5 41
FEAImRNA 3 JEH] 2 X (UTR)HIRE e M 45 &, 125
S Ji KT R Y S IR A 3R AP, T K £ $microRNA
JE I I A v bR o R R EEAE RS 3T

miRBase FlmiRNAMap#§ #& & #2347 70 #fr, TllmiR-
382-5p 5 PTENZ: R B IM] G F o fENBAAH i % L
miR-382-5p ) # 48 4 (mimics) AT 41 1] 7 (inhibitors),
LIS I ATRAYE 55046, qQRT-PCREI # Je 04
FIPTEN mRNAZKF, Western bloti& ll PTEN & 4 7K
I EAR, E B miR-382-5p ] LUAE ] i 5 PTENZE ],
IEHAMS] 7 ATRAE T 1040 i 50 L. 324K, miR-
382-5prE AN A0 HH 1R Dy B 9 4k IR, A ik T
B 3G B, i g L I e A P A 28 N A R 10
B e o I A B mi RN AR C BRI Sk & A 19 1)
FTC T A bR EPC9%5 . FmiR-382-5pfE S pE i
SR A (1 I PR M R A, BRATTIE AR L T R
72 K PML/RARa) [8] 42 % 5 75 /E Y, IX L fi
BT 2 ARG B A I A PTENZR & & L HoAth
FAZVERE R 1 U AR I R

Z5 b BT iR, miR-382-54 [] PTEN 15 ATRA S
S ARG i, AT B EE T
ATRAVRYT 2 R YR 40 i 1 U5 R AL, S stk
FLYPRL AL 5 K2 WOAE T SR 4 1 T K .
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