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Expression of IncRNA DNM3OS in laryngeal squamous cell carcinoma tissues and
cells and its clinical and biological significance

WANG Jingtian’, ZHAO Yan®’, LIU Shenghui’, SHI Jian*, WU Ganxun®, SHEN Supeng® (a. Ent Head and Neck Surgery, b. Biological
Specimen Library, the Fourth Hospital of Hebei Medical University, Shijiazhuang 050011, Hebei, China)

[Abstract] Objective: To explore the expression and clinical significance of IncRNA DNM3OS (dynamin 3 opposite strand/antisense
RNA) in laryngeal squamous cell carcinoma (LSCC) tissues and cell lines, and to investigate its effects on in vitro proliferation,
migration and invasion of LSCC TU177 cells, as well as to discuss the relationship between DNM3OS and epithelial-mesenchymal
transition (EMT). Methods: Sixty-eight pairs of cancer and corresponding para-cancerous tissues from LSCC patients that admitted for
surgery from March 2014 to December 2018 were collected from the biological specimen bank of the Fourth hospital of Hebei Medical
University. The level of DNM3OS expression in LSCC tissues and cell lines was detected by gPCR. siRNA was used to knockdown
DNM3OS expression in TU177 cell. MTS, colony formation and Transwell chamber assays were performed to detect the effect of
DNM3OS knockdown on proliferation, migration and invasion of TU177 cells. gPCR and WB methods were used to detect the mRNA
and protein expression of EMT-related markers, such as E-cadherin, N-cadherin, vimentin, twist, and SNAI2 after DNM3OS
knockdown. Results: The expression level of DNM3OS in LSCC tissues was markedly higher than that in para-cancerous tissues (P<
0.01). Upregulated DNM3OS expression was related to TNM stage, lymph node metastasis, and survival of patients with LSCC (P<
0.05 or P<0.01). Furthermore, DNM3OS was highly expressed in five LSCC cell lines (Hep-2, AMC-HN-8, TU177, TU212, and
TU686) (P<0.05 or P<0.01). The expression of DNM3OS was significantly decreased in TU177 cells after transfection of si-
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DNM3O0S (P<0.01). Compared with the control group, DNM3OS knockdown could suppress the in vitro proliferation, migration and

invasion of TU177 cells (all P<0.01), upregulate the expression level of E-cadherin, while down-regulate the expression of N-cadherin,

vimentin, twist and SNAI2 in TU177 cells (all P<0.01). Conclusion: DNM3OS overexpression is related to the malignant progression

of LSCC, which may be a potential prognostic marker for LSCC patients. DNM3OS may promote the invasion and metastasis of LSCC

cells by mediating EMT.

[Key words] IncRNA dynamin 3 opposite strand/antisense RNA(IncRNA DNM3OS); laryngeal squamous cell carcinoma(LSCC);

TU177 cells; prognosis; invasion; migration; epithelial-mesenchymal transition (EMT)
[Chin J Cancer Biother, 2021, 27(12): 1160-1167. DOI:10.3872/j.issn.1007-385x.2021.12.002]
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AR JG LSCC 3 1) 75 & W IERI 75 MR T 8 1T fig 7™ 22 5%
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7%, BT 37 °C.5%CO, MR 7 AH h s s 77 H B
ks R0, A 41 I A 5 80% A R, F 0.25% ikl
THAAEAR.

LSRG S E 31 Roche 24 7], iR 2F L&A H
F[H BI A H] , RPMI 1640 }2 DMEM £ 37 316 1 25 [
Gibco A 7] , Lipofectamine™2000( Lip2000) %% 41 71 «
MTS 742149 H 3¢ [ Promega A &) , Transwell /)
AN L HEEE (matrige DWW HEZEE Corning A #,
si-DNM3OS S0 HE si-NC i 75 B 5 R A =) 6
SZUG BT R 51488 o AR TN | A, WB BT —
Ft(Hdi N\ E-cadherin.N-cadherin . vimentin.twist.SNAI2
J B-actin 5 5 [ 344 1 H G Elabscience A PR A A,
TGRS A AR R 1 2T R 1eGO T 35 [ KPL
AW}, ECL RGHIE B AL 23K MR AR A A,
N TGE-B1 M4 [ 55 E R&D A . si-DNM30S RNAI
541 Forward(F): 5'-GCAUGGCCCUAUAGUUAAUTT-
3',Reverse(R): 5'-AUUAACUAUAGGGCCAUGCTT-
3'; si-DNM30OSRNA2 J¥ %] F: 5'-GCUGCUGUUUCC-
AUGUAAATT-3', R: 5'-UUUACAUGGAAACAGCAG-
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CTT-3";5i-NC F:5'-UUCUCCGAACGUGUCACGUTT-
3',R:5-ACGUGACACGUUCGGAGAATT-3'.

1.3 gPCR # # Ml DNM3OS #& LSCC 41 £ = 7~ [
LSCC fm i b 84 & &
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1.5 F &7 & 5 5 4 M si-DNM3OS %t LSCC 4@ e
KT R B ) 69 %k
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IR, HEE R 6~7 d, PBSIEVE 2 1K, 4% % 5 H RE[H] 2

20 min 5 FH 0.1% &5 il 5544420 min, K 6 FUARIEIE BT,
3 8 RAEE B 5 R (BURK T S0 AN it 14N 5
BT e o o I T R = ot o 5 A 4 L 25 < 100%
1.6 MTS % 3545 M 4% %% si-DNM3OS %F LSCC %@ fie.
BT ARG ) B9 RS R

F % e si-DNM3OS/si-NC [ TU177 41 il 5 7% 24 h
JE AL, B TE 10%FBS F35% 75 35k e i S 2 i 2%
FE, LLEESL 100 pl 575 1 000 N2 322701 96 FLAR , &F
HTE 6 NEIL. 55 A4 FliEE 5 0.24.48. 72 Fl
96 h 43 A 7E A LI MTS 55 20 pl (& gk Ty
500 pg/mb) , J5FRFEETE 2~4 h 5 , BEbRGI 52 492 nm &b
G B (DE , 2 358 2R kA A 4 A ) 3 5K P
1.7  Transwell 5 3 4 ] si-DNM3OS *t LSCC %@ fit.
Az e T B9 FvR

iR S5 - 8 B G si-DNM30S/si-NC ] TU177
YA RS % 24 h 5 I C s RE R R YU EE 7R 4 h, R )5
AT 6 41 B A FL B v T G I 3 A B R 3 b, R R AT
ZE IR UV E L0/ B =, I TE I
TE B FRIEEAN S 200 W, = 0600 ul & 10% FBS [ 5¢
AR FERL . WONESFE 24 h FBUH N R, R R
R B = N0, PBS TR 21K, 4% £ B H S [E &
20 min, 0.1% 45 & 48 4 £ 20 min, S50 A 22347
2F LA M T4

122855 -G IR TR R MR 117 LU s
T, 0] EJE /NS AN 20 ul , 3B S B L i i 24
SRR /N ZE T, VE AR A S, B 37 °CL5%CO0,
B FRAR PR IR A T R ] A o AR SR D R
[F)4H e Transwell /)y %8 3T 4% 5256
1.8 qPCR i # M| si-DNM3OS 7 4 % K -F 3+ LSCC
tm fle v EMT 48 X A& B & 3% 69 %576

% F qPCR 32346 M %4 Y si-DNM3OS *f TU177 4]
2 A7 E-cadherin. N-cadherin . vimentin . twist 22 SNAI2
) mRNA RGO IR KRR 72 1.3, B A
19 IB K FE S B BB =R IR 1.

*1 qPCRIIVIFFI RN &

Tab.1 Primer sequences and reaction conditions of qPCR

Gene Primer sequence Annealing temperature (°C) Product size (bp)
E-cadherin F: 5'-CGAGAGCTACACGTTCACGG-3' 60 162
R: 5'-GGCCTTTTGACTGTAATCACACC-3'
N-cadherin F: 5'-CAACTTGCCAGAAAACTCCAGG-3' 59 205
R: 5'-ATGAAACCGGGCTATCTGCTC-3'
Vimentin F: 5'-CGCCTLSCCGGATGAGATTCAG-3' 58 175
R: 5'-TCAGGGAGGAAAAGTTTGGAAA-3'
Twist F: 5'-~ACCATCCTCACACCTCTG-3' 60 132
R: 5'-GATTGLSCCCGACCTCTTG-3'
SNAI2 F: 5'“-GCCAAACTACAGCGAACTGG-3' 56 121

R: 5'-GATGGGGCTGTATGCTCCTG-3'




b

FE &, 25 IncRNA DNM3OS 7E M DR 21 B Jes 25 23 120 i i ) 258 K el R RN A= 2 2 - 1163 -
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FELLBI35 9 121 000D , TERR IR |- 4 °Cik 7%, Fl TBST i
Vel 3 5 5 NN BRAR i Ak P Bl b 10 1 _E AR BT R
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TEVE, AT ECL ROt B R 5 . R A Image] 3K
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IKPE AR B R E AR Rk & .
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K SPSS 22.0 Geit R A 347 £t o br . A sk
SIS E AT 3 IR, F & I A 0 A TR R
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A )R IE 2 7 R BT A 56, H 5 LSCC
I PR T3 2 25 K 18] 1 56 &R R 7 R 38 gk A7 20 A s
MSTAEA LLRCR A A 30 BT Bl e 56 . DA B 3200
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2.1 DNM3OS /£ LSCC 2822 % % i # 5 TNM 41
5 R R I A AL K BR

qPCR Fa il 45 3 7, 5 % R 4H (1.1240.55) #H
kL , DNM3OS 7£ LSCC 41 21 i ) #H X 3 15 & (6.19+
2.47) T+ = (P<0.01, ¥ 1) . DNM3OS [ H 7 3£
A E N 5.959, K, K DNM30S ik & kT 5.959 &
SN RIS (n=34) , DNM30S Fit & /N T45F 5959
JE XCRARRIE (n=34) « 73 i 45 R W7s , DNM30S 3
KK 3 TNM 70 1 i3 2 kB 45 3 7 % i
HIR LA IR (1 P<0.05) , 1T 5 4E 8 L 51 L WA
KR 3 BT (P>0.05,722) 6

15T
k%

Relative expression of DNM30S

Para-cancer Cancer

“P<0.01
El1 DNM3OS7ELSCCALHEFRIL
Fig. 1 DNM3OS expression was high in LSCC tissues

%2 LSCCHL+ DNM30S Rk 5B EIRKBIEFHER X FR
Tab.2 Relationship between DNM3OS exression and clinicopathological features in LSCC patients

DNM3O0S expression [ (%)]

Characteristic N High Low P

Age (t/a)
<60 31 14(45.16) 17(54.84) 0.464
=60 37 20(54.05) 17(45.95)

Gender
Male 52 27(51.92) 25(48.08) 0.567
Female 16 7(43.75) 9(56.25)

Smoking history
<400 19 9(47.37) 10(52.63) 0.787
=400 49 25(51.02) 24(48.98)

Clinical classification
Supraglottic 27 11(40.74) 16(59.26) 0.446
Glottic 31 17(54.84) 14(45.16)
Subglottic 10 6(60.0) 4(40.0)

Pathological differentiation
Well/moderate 47 18(38.30) 29(61.70) 0.004
Poor 21 16(76.19) 5(23.81)

TNM stage
I+ 33 11(33.33) 22(66.67) 0.080
+1v 35 23(65.71) 12(34.29)

Lymph node metastasis
Negative(NO) 42 13(30.95) 29(69.05) <0.001
Positive(N+) 26 21(80.77) 5(19.23)

Mortality
Survive 37 13(35.14) 24(64.86) 0.007
Die 31 21(67.74) 10(32.26)
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22 DNM3OS k& 5LSCCEHMAERIME AKX —— High expression
ot 68 19 LSCC 425 HEAT B 1y » B8 1 BiF 1 Jy 4~68 100 —
A #1E20204E 4 A, 365 N KV7, RV A 7.35%. ol B
] H Kaplan-Meier J7 7% M Log-Rank & % 73 #1 Q
DNM30S #iA 5 LSCC ## OS 95 & , 45 S (K 2) g S0t i
i 7~ , DNM30S = £ & 8 # 1) OS & # ik T 2l
DNM3OS ik Kk 3 (P<0.0D) . oo
b5 R F COX [RI TR AL o #7282 AR08 5 0

R ll() 2(l) 30 4(I) Sb 60 7.0
A R4 TNM 400 5 20 L T monty
J% DNM30S ik 5 4 A7 AR , A5 R o it 2 K7 Kaplan-Meier J53%3%f LSCC B ¥ T4 1 547

B2k 552 (P=0.032) 2 DNM3O0S ik 7K (P=0.021) Fig.2 Survival analysis of LSCC patients with
AR A2 LSCC 38 TS ML fE R R 2 (R 3D, Kaplan-Meier method

#3 FMLSCC BEMENREREMEEREIADH

Tab.3 Univariate and multivariate analysis of prognostic factors for LSCC patients

) Univariate analysis Multivariate analysis
Variable
HR (95% CI) P HR (95% CI) P
Age (<58 vs =58) 1.452(0.717-2.940) 0.300 0.565(0.260-1.228) 0.149
Gender (male vs female) 1.093(0.471-2.538) 0.836 1.122(0.406-3.099) 0.824
Smoking history (<400 vs =400) 0.939(0.432-2.039) 0.873 0.857(0.358-2.050) 0.728
Clinical classification (supraglottic/glottic/subglottic) 1.413(0.850-2.384) 0.182 1.579(0.902-2.765) 0.110
Pathological differentiation (well/moderate vs poor) 2.487(1.208-5.120) 0.013 1.902(0.898-4.029) 0.093
TNM stage (I +1I vs ITII+1V) 2.330(1.095-4.955) 0.028 2.432(0.928-6.375) 0.071
Lymph node metastasis (negative vs positive) 3.427(1.669-7.038) 0.001 2.345(1.076-5.111) 0.032
DNM3OS (high vs low) 3.738(1.728-8.088) 0.001 2.659(1.158-6.106) 0.021
2.3 DNM3OS & LSCC mfiath+ £ & & & ik — B 1E TU177 20 il b % 4% si-DNM30S , gPCR

qPCR 6 45 5 (B 3A) B, 55 B 4LAH B, o 6 Je e %, 45 5 (8] 3B) i, 5 si-NC 4HAH L , 3
DNM3O0S 7E 5 £k LSCC 41 it 7 i) F 15 2 AN A F2 B 1) Y si-DNM3OS J& TU177 48 jitd 7 DNM3OS ¢ & 1A 7K
Tt 5 (P<0.05 B¢ P<0.01) , H A TU177 41 i (1 3K 18 i PR AR (P<0.01) , 3R e il o, ml 3E4T J5 22 1)

157, W FH TU177 4R IEAT J5 925 e s ie: AESLIR
A ‘ B
wn
§ 10 % 15 1
2 T :
G "’5‘ 1.0 -
= °r g
.é Al % EE]
& g 05 F =
5 2 o
2 =
3 0 NI I § 0 T »
o~ O (o0 SRR C 2
9 Q;iox\é@\ WS R

" P<0.05; " P<0.01 vs Pool or si-NC group
Pools: A random mixture of cDNA from 10 adjacent normal tissues
3 qPCR:EHIMN DNM3OS (A)7E LSCC RaHk H HRIZ K F R AL R (B)
Fig.3 The expression of DNM3OS (A) in LSCC cell lines detected by qPCR and the transfection efficiency of siRNA (B)

2.4 &K DNM3OS & ik 5T 44| TUL77 20 fi by 1% T T R S BG4 B (& 4) i , DNM3OS i 2H
5 R BB FA B TU177 40 M0 5 1% 2 1l 250 S 38 1K 5 1 2H [(129.00+
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19.67) vs (226.33+25.32)4~, P<0.01]. MTS L4045
BB S ER, # Y si-DNM30S 48 h 1 72 h J5 ,
DNM3OS & ik 20 TU177 41 Hd /1) 36 5 g 118 & BF
ik (P<0.05 5% P<0.01)»

si-NC si-DNM30S 300

200

100

Colony formation number

) SC ”)O%
s\. 0@1\
[

" P<0.01 vs si-NC group
4 TEPER SRR MIA{K DNM3OS /& TU177 ZBAEHY
wfER A EED
Fig.4 The colony formation ability of TU177 cells after
DNM3OS knock-down was detected

by colony formation assay

2.5 &K DNM3OS % 5 7T #p 4] TU177 2@ A 04 4%
FalZ Z fe 7

Transwell /N = i 78 S 56 25 B (K 6) 7w,

si-NC si-DNM30S

Migration

Invasion

DNM3O0S k40 TU177 2 27 3k /)8 % I 4 e 550k
(174.00£20.30) /> , 452 XF HE 41 1 (354.33+42.00) 4 B
YR/ (P<0.01) 5 2 28 5250 (B 6) TR, S 4 75
JE 20 B %t N (139.33+33.84) AN, X B 4 1
(307.33+13.05) 4™ B & 3k 2> (P<0.01D).

2.5

-e- sh-NC
=i 5i-DNM30S

Cell proliferation (D,,)

24 48 72 9%
Time (t/h)

'P<0.05, " P<0.01 vs si-NC group
El5 MTS SLL 4 MIRLE DNM3O0S /5 TU177 4R AIIETE AE
Fig.5 The proliferation ability of TU177 cells after DNM3OS
knock-down was detected by MTS assay

Number of migration cells
per field
W
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