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[ ZE] BH O KEEIES5ID RNA (IncRNA) DLX6-AST 38 i3 P8 35 miR- 144 175 50 e 05 41 M2 B £b X ik S 41 i 14 52
Wi, J3iE MAEBREAR R E b Ay g S0 A i BA% 40 L PBMCs , DA MG 98 8 355 v 23 8 i Jed AH OC L 0 200 il TAMSs , qRT-PCR 4623l PBMCs F1
TAMs H 412 10(1L-10) K5 Z 2T 1(Arg-1) IncRNA DLX6-AS1 5 miR-144 363k, FHA 4NN 4 (IL-4) 155 A B2 40 15
LY ANAE THP-1 EME 41 M M2 $%4L , qRT-PCR A& IncRNA DLX6-AST IL-10 Hl Arg-1 5 CD163 %35, F# IncRNA DLX6-AS17E Hep-2
YA Y RIS BT Hep-2 40 15 THP-1 410 A6 (M2 Y 5 W 40 i) 5% 97 48 h, CCK-8 SE 046 Hep-2 4 HfI 44 581 ) , Transwell 5045
AN ZEH0H |, Western blot S S AG I 41 i b J7 fe) B 5% Ak BE S1 o 2B (R B2 4K F miRcode T IncRNA DLX6-AS1 5 miR-144 (1945 &
B8, IFHEAT WG BT PR o 3 3235 IncRNA DLX6-AS1 5 miR-144 Ji5 , 43Il il CCK-8 . Transwell Fl Western blot £ il Hep-2 2
MOBATY (222 b ] G LRE ). SR 5 PBMCs AR LG, TAMs 77 IL-10 F1 Arg-1 9 mRNA 235 8] i 7125 (P<0. 01) , IncRNA DLX6-
AS1 FIA T (P<0. 01) ,miR-144 3k i R (P<0. 01) 5 5 Control AAH L, TL-4 2 THP-1 FLFELAAR TT.-10 , Arg-1 F1 CD163 ik
W B (P<0.01) 5 5 TL-4+si-NC ZH A H |, TL-4+si-DLX6-AS1 20 THP-1 F W40 TL-10, Arg-1 F11 CD163 2235 M 2 2% F 34 (P<0. 01) .
5 IL-4+si-NC ZHAA 1, IL-4+si-DLX6-AS1 2H Hep-2 40135 77 .35 T % (P<0. 01) , {2284 H W] Wk 38D (P<0. 01) ,N-cadherin ik 2 %~
P (P<0.01) , E-cadherin ik .2 F 18 (P<0.01) . EYMFE B4 &L, IncRNA DLX6-AS1 5 miR-144 2 [BJFELE 78 10 45 G 0 055
e E MR 5 R GEA I B 7R L IncRNA DLX6-AS1 5 miR-144 Z A /£ 75 A B AE . 5 peDNA-3. 1 (+)+mimics NC L4 It ,
pecDNA-DLX6-AS1+mimics NC 41 THP-1 L FE4I A A TL-10 , Arg-1 F1CD163 3235 i # 18 (P<0. 01) ; 5 pcDNA-3. 1 (+)+miR-144 mimics
ZHHI L , pcDNA-DLX6-AS1+miR-144 mimics 41 THP-1 F WEAIIE N TL-10, Arg-1 1 CD163 33k B3 F I (P<0.01) ., 5 peDNA-3. 1 (+)+
miR-144 mimics ZHAH 1L, pcDNA-DLX6-AS1+miR-144 mimics 2 Hep-2 A MLTE F1 B M4 28 %% H .35 315 0 (P<0. 01) , N-cadherin #2 i5
3 FIE (P<0.01) , E-cadherin 35 L 3% T (P<0.01) . #5148  IncRNA DLX6-AS1 AT 38 i 18 57 miR- 144 75 5 M5 05 40 M2 4%
b, 0 2R AR 20 A R
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Mechanism of long non-coding RNA DLX6-AS1 in the regulation of laryngeal cancer cells
Munire * Jiapaer, Ayiheng+Qukuerhan, YONG Jun, Pilidong+Kuyaxi, Muzhapaier- Mierzhakemu  (Department of Otolaryn-
gology, First Affiliated Hospital of Xinjiang Medical University, Urumqi Xinjiang 830000, China)

Abstract: Objective To analyze the effect of long non-coding RNA (IncRNA) DLX6-AS1 on laryngeal cancer cells by regulating the
M2 polarization of laryngeal cancer macrophages induced by miR-144. Methods Peripheral blood mononuclear cells PBMCs were isolated
from healthy volunteers, and tumor-associated macrophages TAMs were isolated from laryngeal cancer patients. The expression of interleu-
kin-10 (IL-10), Arginase 1 (Arg-1),IncRNA DLX6-AS1 and miR-144 in PBMCs and TAMs were detected by qRT-PCR. Interleukin-4 (IL-
4) was used to induce M2 polarization of human monocytic leukemia cell THP-1 macrophages, and the expression of IncRNA DLX6-AS1,
IL-10, Arg-1 and CD163 was detected by qRT-PCR. After down-regulating the expression of IncRNA DLX6-AS1 in Hep-2 cells, Hep-2 cells
were co-cultured with THP-1 cells ( M2-type macrophages ) for 48 hours. The proliferative activity of Hep-2 cells was detected by CCK-8
assay , the number of invasive cells was detected by Transwell assay, and the ability of epithelial mesenchymal transformation was detected by
Western blot. Bioinformatics software miRcode was used to predict the binding site of IncRNA DLX6-ASI and miR-144, and dual luciferase
activity was detected. After overexpression of IncRNA DLX6-AS1 and miR-144, the proliferation, invasion and ability of epithelial mesen-
chymal transformation of Hep-2 cells were detected by CCK-8, Transwell and Western blot, respectively. Results Compared with PBMCs,
the mRNA expression of IL-10 and Arg-1 in TAMs were significantly increased (P<0.01) , the expression of IncRNA DLX6-AS1 was
significantly increased (P<0.01),and the expression of miR-144 was significantly decreased (P<0.01). Compared with the Control group,
the expression of 1L.-10, Arg-1 and CD163 of THP-1 macrophages in the IL-4 group were significantly up-regulated (P<0.01). Compared
with the IL-4+si-NC group , the expression of IL-10, Arg-1 and CD163 of THP-1 macrophages in the IL-4+si-DLX6-AS1 group were
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significantly down-regulated (P<0.01). Compared with the IL-4+si-NC group, the Hep-2 cell activity in the IL-4+si-DLX6-AS1 group was
significantly decreased (P<0.01) , the number of invasive cells was significantly reduced (P<0.01) , the expression of N-cadherin was
significantly down-regulated (P<0.01),and the expression of E-cadherin was significantly up-regulated (P<0.01). Bioinformatics analysis
revealed a potential binding site between IncRNA DLX6-AS1 and miR-144. The dual luciferase reporting system showed that there was
a direct interaction between IncRNA DLX6-AS1 and miR-144. Compared with the pcDNA-3. 1 (+) +mimics NC group, the expression
of IL-10, Arg-1 and CD163 of THP-1 macrophages in the pcDNA-DLX6-AS1+mimics NC group were significantly up-regulated (P<0.01).
Compared with the pcDNA-3. 1 (+) +miR-144 mimics group, the expression of IL-10, Arg-1 and CD163 of THP-1 macrophages in the
pcDNA-DLX6-AS1+miR-144 mimics group were significantly up-regulated (P<0.01). Compared with the pcDNA-3. 1 ( +) +miR-144
mimics group, the Hep-2 cell activity and the number of invasive cells in the pcDNA-DLX6-AS1+miR-144 mimics group were significantly
increased (P<0.01), the expression of N-cadherin was significantly up-regulated (P<0.01), and the expression of E-cadherin was signifi-
cantly down-regulated (P<0.01). Conclusion LncRNA DLX6-ASI can induce M2 polarization of laryngeal cancer macrophages and pro-
mote the development of laryngeal cancer cells by regulating miR-144.

Keywords: long non-coding RNA ; IncRNA DLX6-AS1; miR-144; human monocytic leukemia cell; laryngeal cancer; proliferation
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J88 A 2 B W 4 Y (tumor-associated macrophages, TAMs)
Bl TAMs J2 i SR 45 v 22 SC 51 S S e 4 i, 55 b
JeE N R T A G AR W 4 1 ST TR A R 49 ML
FAVFIM2 KA, — R O0T , M1 AR Y e 40 i e
% 3 WA 8 5% A PRl T g i, DA A A R
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1.1 ZZE LA

M 35 B BRI AN Hep-2 W [ b B RF B b 20
MLPE . qRT-PCR AR [ V5 22 R B A= W BHE A PR A
w L AR A [ 92 PR R R B A BRA E L 4
K FR 60 B L A #S A FRA F] o Transwell Insert
NG (BEALAE A 0. 4 pm) 4 H 32 [F Corning 23 ], IncRNA
DLX6-AST 4 i #7 (si-IncRNA DLX6-AS1) & H: Bk
X} B8 (si-NC) . IncRNA DLX6-AS1 i 26 ik i K (peDNA-

IncRNA DLX6-AS1) e H i 22 35 XJ # [pe DNA-3. 1(+)].
miR-144 #J1# %] (miR-144 inhibitor) il miR-144 B 4514
(miR-144 mimics) W4 [ _F 75 HIE AT FR2A 7], CCK-8
WA & A s KA R AR A, RPMI
1640 3% 35 14 [ 3£ E Gibeo 2 7 TaqMan Universal
Master Mix Il Fll Tag-Man microRNA W B BTN IR 2R A=)
FAREGRAF,CD163 . E-cadherin F1 N-cadherin 3¢ {4
4 B 9% E Abcam 2 #] Lipofectamine™2000 ANEES
FEER CHRBHE A BR A .

1.2 A% A s 3 4 4\ B (peripheral blood mono-

nuclear cells,PBMCs)F= TAMs #5 5 &

AT TR e e AR ZE 51 254t (K202104-05) .
RAE e A S B i AR Ll £ Ficoll-Hypaque (GE
Healthcare) % B 1 B 55 007 43 25 PBMCs , 5 i B 19 42
ML AT B2 0 )2 8500 I W S 28 0 40 i, PBS wf
Ve, DLTE H B T 5 10% fR 48 1035 1Y RPMI 1640 15 77 5
SR LS h WSCEE IV RE AN R . K e 1 i RE £ 4
oz JERC O A 32 PR B, BT CD b BRI 7 o il
JH MACS-LS (6354543 85 CD11b FHYEZH M . 40 o 35 55
1 h, 2R 4B AR KL CD11b FHYER) TAMSs .

1.3 fmfess I o fm B 5% 4

N W 3 Bz FE 988 40 D Hep-2 £ DMEM £ 37 2 vp B
F%, BT 37 °C.5% CO, R ZE o B A A% 40 A i
J AN THP-1 & T 5 10% Jif 2R 113 . 10 000 U/mL 5 %
£ .2 mmol/L L-7¥ Z Bt} A1 10 000 pg/mL £ 25 2 1Y
RPMI 1640 5 5: 5 55 3% . FF THP-1 405 100 ng/mL
3 Tk (phorbol myristate acetate, PMA)JF & 48 h, 1755
THP-1 [a] B W40 i 4346 )5, FH 1 40 A 25 4 (interleu-
kin 4,1L-4)20 ng/mL 4k Z2175 3 THP-1 20 il , {ifi H: 73 1k
M2 RVE WA, %SRS, THP-1 40l (M2 7Y
5 41 i) 322 Fh T Transwell Insert /N H, Hep-2 41 Y
AL SR . BRI A ML 53 M Control 41 (THP-1 5
Hep-2 4 i H 5% 57 , Hep-2 40 i ASVEATAr] &b B8 ) 1 11-4
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20 (20 ng/mL IL-4 /E H1 T THP-1 41 ffl , THP-1 5 Hep-2
AL ) o A TR R 9 IncRNA DLX6-AS1 Xt
W 4 D M2 AL 35 1Y Hep-2 20 M8 (228 A0 | iz 1)
AR RE A B TL-4 ZH 4B 53R 1L-4+si-NC 4 (Hep-2
4 o 5% Y 4 wg si-NC JF K ) 5 IL-4+si-DLX6-AS1 20
(Hep-2 4015 Yk 4 wg si-DLX6-AS1 FORL) o Sk 1 Kl
IncRNA DLX6-AS1 5 miR-144 ) % 2 , ¥ Control 21 41
Jf143 4 DLX6-AS1 WT+mimics NC 2H (Hep-2 41 Jfl % 4t
4 pgIncRNA DLX6-AS1 WT+mimics NCJithr) DLX6-AS1
WT+miR-144 mimics 21 (Hep-2 4115444 4 pg DLX6-AS1
WT+miR-144 mimics 5 $7 ) . DLX6-AS1 MUT+mimics
NC 2H (Hep-2 4 fifd 5% J% 4 pg DLX6-AS1 MUT+mimics
NC JFi %) . DLX6-AS1 MUT+miR-144 mimics 2 (Hep-2
4 B9 %5 Yt 4 wg DLX6-AS1 MUT+miR-144 mimics J5i
K)o b TR E 3 IncRNA DLX6-AS1 38 i miR-144
Xof LG 240 A M2 #6175 5 19 Hep-2 41 M 14 58 (R 28 F0 I
BRI AR 2 B 1L-4 24054 peDNA-3. 1 (+)+
mimics NC 41 [Hep-2 4f il % 4% 4 pg pcDNA-3. 1 (+)+
mimics NC i $7]. pcDNA-DLX6-AS1+mimics NC 2
(Hep-2 41l i 5% % 4 g pcDNA-DLX6-ASI+mimics NC
JFRL) . peDNA-3. 1 (+)+miR-144 mimics ZH (Hep-2 41 Jifs
Lz VA ng pcDNA-3. 1 (+)+miR-144 mimics 5t F7 ) .
pcDNA-DLX6-AS1+miR-144 mimics H (Hep—z 70 o %%
Yu 4 wg pcDNA-DLX6-AS1+miR-144 mimics kL) . N
TR L JH miR-144 X} EVEAH M M2 84k 175519 Hep-2
0 5 = 22 AN b B 18] B A s e, 8 TL-4 2H 40
Jf1 4324 TL-4+mimics NC ZH (Hep-2 40 il 5% %% 4 pg mim-
ics NC JFikr) IL-4+miR-144 mimics 41 (Hep-2 4 o % 4t
4 wg miR-144 mimics J5if7) . Lipofectamine™2000 ¥
Jok et JL B 2
1.4 gRT-PCR # M IncRNA DLX6-AS1 ., miR-144 .
IL-10F= Arg-1 %% P &0

O3 BB RNA, 30 5 s il 2 & 18 cDNAL Sk
TagMan Universal Master Mix Il #l1 Tag-Man microRNA
#E4T qRT-PCR., L) U6 8% GAPDH 43 HI4E g P9 T % I
K 2729 3k 11 5 mRNA A0 X R ik & o 5197 5
k1.

®1 3455

37 H NI iS4
IncRNA  AGTTTCTCTCTAGATTGCCTT ~ ATTGACATGTTAGTGCCCTT
DLX6-AS1
GAPDH  AGCCACATCGCTCAGACAC GCCCAATACGACCAAATCC
U6 CTCGCTTCGGCAGCACA AACGCTTCACGAATTTGCGT
miR-144 TCAGTGCACTACAGAACTTTGT GCTGTCAACGATACGCTACGT

IL-10 AGGGCACCCAGTCTGAGAACA CGGCCTTGCTCTTG CAC
Arg-1 GGCTGGTCTGCTTGAGAAAC  ATTGCCAAACTGTGGTCTCC

1.5 Western blot## CD163.E-cadherin #= N-cadherin
0k G kA

FRHUHY 40 g 8 28 SDS-PAGE ¥4 %% 2| 1l iR 2T 4
MR 5% i is FLBE K, 55T CD163(1:1 000) |
E-cadherin (1:5 000) . N-cadherin(1:6 000) #1 GAPDH
(1:4000) ) —4 T4 CHF 2h HoW=RFT
2 h, X EE A Y AT AT AR
1.6 CCK-8 5 B #b-l Hep-2 2m o3 58 7% )

5 THP-1 40 g (M2 AU E W41 i) e 55 5% 48 h )5, 1K
£ Hep-2 411 IS, B2 F0 T 96 FLAR . 7EAFFL A 100 pL
CCK-8, B T2 KT 2 4605 5 4 h, FeUd B 5 00 2 41 i
RN
1.7 Transwell 5 3540 Hep-2 %0 ftfz £ 4 B

TE Transwell [ £ 2 F1 81 200 L 1L {E DMEM
B3k FHF 55 5% Hep-2 41 L (4x10* 40 ). #% 7% 5%
JiG 2R 13 ) DMEM 85 72 50 AR B, 78 37 °C.5% CO,
FMF T IR 24 h KR ZR 0 A0 AT 1 FNAS SR Y
0, BENLEI 6 4~ XI5 22 1 4
1.8 MK AFEIRSE 2 5m 5% F SR

i A 2 3 F miReode #E17 4 W15 8 22 40 M7,
I IncRNA DLX6-AS1 5 5L P miR-144 (19255 07 55
Hep-2 4 il & T 24 fLAE 1% . Lipofectamine™2000
4% 9 ¥ DLX6-AS1 WT+mimics NC, DLX6-AS1 WT+
miR-144 mimics.DLX6-AS1 MUT+mimics NC 1 DLX6-
AS1 MUT+miR-144 mimics OB H 55 Y 2 Hep-2 40,
48 h JE RGN 2 5 2 Wl TRk
1.9 %itspae

B R H SPSS 17. 0 8K HEA T 04T, 45 5 DA 3 W
SZPh ST S G B B bR 22 (ves) RN, 241 IH] HL R
FHERL R R 7 225007, 4L ] HL R e K565, P<0. 05 22
SHEGFE

2 #R

2.1 IncRNA DLX6-AS1 5 miR-144 £ PBMCs 5 TAMs
Wi Rk
5 PBMCs #H [t , TAMs 1 IL-10 Fl Arg-1 ) mRNA
FIR T 5 (P<0.01) , WK 1a, 5 PBMCs M L,
TAMs ' IncRNA DLX6-AS1 33k 2 3 Tt & (P<0.01) ,
miR-144 335 1 Z R (P<0. 01) , WLIE 1b,
2.2 TFiAlncRNA DLX6-AS1 37 4) IL-4 3 F49 E v tm
e M2 #2AL
qRT-PCR 45 3 .7~ , 5 Control 41 AH Lt , 1L-4 41
THP-1 E W20 LA IncRNA DLX6-AS1 mRNA 3634 I
i (P<0.01) 5 5 1L-4+si-NC 24 A L , TL-4+si-DLX6-
AS1 4 THP-1 E W20 A Y IncRNA DLX6-AS1 mRNA 3%
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B E TIEP<0.01), WA 2a, 5 Control HAH L, 114
ZH THP-1 F WE 40 A 1L-10 F11 Arg-1 ) mRNA 335 8 3 |
P (P<0.01) ; 5 IL-4+si-NC 41 A Hb , TL-4+si-DLX6-AS1
ZH THP-1 5L W 40 0 TL-10 F1 Arg-1 A mRNA FE k) g 2
T (P<0.01), WL 2b c. 7E THP-1 B WE4RI T, 5
Control ZHAH Ft , 1L-4 £H M2 E W4 o dr &4 CD163 1
B 23k B 3 3 (P<0. 01) 5 5 TL-4+si-NC 414 L,
IL-4+si-DLX6-AS1 20 CD163 & [ 1Y 3% 35 W 3 1% 1%
(P<0.01), WK 2d e
2.3 T IncRNA DLX6-AS1 ) E * 28 it M2 42 4%
#5649 Hep-2 4n 038 70 A2 42 A L 18] SR 4540
CCK-8 LI 45 . 7n , 5 Control 414 Lt , 1L-4 41
Hep-2 #i i 1 77 18 3 14 N (P<0. 05) ; 55 IL-4+si-NC 41
A EE , TL-4+si-DLX6-AS1 20 Hep-2 41 0 3f 77 8 & F %
(P<0.05) , i I I 20 B M2 W AR f2 2F T Hep-2 41 A 38
58, WIEl 3a. 5 Control ZHAH Eb , 1L-4 2 Hep-2 4l ffif= 22
0 H B &84 50 (P<0.01) , N-cadherin 2 15 i 2 |4
(P<0.01),E-cadherin &3k i #F F I (P<0. 01) ; 5 1L-4+
si-NCZHAH L, IL-4+si-DLX6-AS1 4 Hep-2 40l {2224k H
B8/ (P<0. 01) ,N-cadherin ik B35 F % (P<0. 01),

E-cadherin #5535 F#(P<0. 01), L& 3b~e,

2.5 #
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IncRNA DLX6-AS1 miR-144
a: PBMCs #= TAMs ¥ IL-10 #= Arg-1 % % i% ;b: PBMCs #= TAMs
% IncRNA DLX6-AS1 o miR-144 #5 k5 #:P<0.01
1 qRT-PCR # il PBMCs #1 TAMs 1 IL-10 | Arg-1 .
IncRNA DLX6-AS1 71 miR-144 R i%

IL-10 Arg-1
2.0 4 . th —_ 4 ] #
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Control2H  IL-42H IL4+si-NCZH IL-4+si- ®
DLX6-AS14H

a:qRT-PCR #7) IncRNA DLX6-AS1 49 mRNA &34 ;b c: qRT-PCR A& M| [L-10 A= Arg-1 49 mRNA & & ;d: Western blot #:7] CD163 % &

kik;e:CDI63F Gt £k &  #:P<0.01

E 2 Tifl IncRNA DLX6-AS1 %l IL-4 5 S #Y B & 40 b M2 1R 4L

2.4 IncRNA DLX6-AS1 T 5 miR-144 #8 Z /£ A

fifi F 7E 28 B F miReode PEAT 42 W15 B2E 0 W &
P, IncRNA DLX6-AS1 5 miR-144 2 [8] 17 76 75 75 19 45
B0 (K 4a) o BUR R RS RS BIR,
IncRNA DLX6-AS1 5 miR-144 2 [A] 77 75 B 4% 40 5 4E

1, 5 DLX6-AS1 WT+mimics NC 21 #f [t , DLX6-AS1-
WT+miR-144 mimics 20 % ¢ & B 75 1 W 2 B %
(P<0.01) , 5 DLX6-AS1 MUT+mimics NC 20 #{ It ,
DLX6-AS1 MUT+miR-144 mimics 205 6 2l M0
EARA(P>0.05), K 4b.,
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@ & Y & S VS e
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a:CCK-8 # M| Hep-2 2m JL 7% 71 ;b: Transwell 4 7 Hep-2 21 43 2% #& 77 ( X200) ; ¢ : Western blot #4# Hep-2 &m i, L & J&] /T #4048 77 ;

d:E-cadherin & & & & 5 U ;e : N-cadherin & & £ & H 5L

*:P<0.05;#:P<0.01

3 T iHIncRNA DLX6-AS1 il B I 40 B M2 1R 4L 155 S 49 Hep-2 4HRE1E5E B2 F0_E R B Rk

DLX6-AS1-WT 5. AGACGTTTTCACATATACTGTG..3'

miR-144 3..UCAUGUAGUAGAUAUGACAU..5'
DLX6-AS1-MUT 5..AGACGTTTTCACATATCCCATG..3' @

1.5 # &3 mimics NC
— = miR-144 mimics

Eul
§ 1.0
e
2
?,;{ 0.5
E

0.0-

IncRNA DLX6- IncRNA DLX6-AS1 ®
AS1 WT4H MUT#4H

a:IncRNA DLX6-AS1 5 miR-144 64 25 &A% & T 3 b: 3¢ &
B & ST #:P<0.01
4 IncRNA DLX6-AS15 miR-144 By 3B S FIMANE E % &
S
2.5 it & i IncRNA DLX6-ASI i it miR-144 {2 3t B
o 2\ L M2 AL
qRT-PCR %% 3 . 7~ , 55 Control 241 # It , 1L-4 #H
THP-1 E WELHHL 4 miR-144 357K FREAK (P<0. 01)
5 IL-4+mimics NC 41 #H [t , IL-4+miR-144 mimics 2
THP-1 LW 40 it o 4 miR-144 mRNA ik /K B 3% |
P (P<0.01), WLIK 5a, IL-4 Zb ¥ THP-1 E W40 i )5
5 peDNA-3. 1 (+)+mimics NC 41 4 It , pcDNA-DLX6-
AS1+mimics NC ZH 2 Jifd P4 TL-10 Fl Arg-1 i mRNA 235

DL K CD163 # 133k B 3 118 (P<0.01) ; 5 pcDNA-
3. 1(+)+miR-144 mimics 41 # Lt , pcDNA-DLX6-AS1+
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