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[Abstract] Objective To investigate the correlation between DNA methyltransferase 3a (DNMT3a) expression and
prognosis of lung squamous cell carcinoma (LSCC), as well as to elucidate the potential molecular mechanisms of DNMT3a in LSCC
progression. Methods A retrospective analysis was conducted on a cohort of 47 LSCC patients who underwent surgery in the
Department of Thoracic Surgery, the Second Affiliated Hospital of Air Force Medical University between May 2009 and January
2014. DNMT3a expression in LSCC tissues and paired adjacent non-cancerous tissues was assessed using immunohistochemical
(IHC) staining. Patients were categorized into two groups based on the median IHC score of DNMT3a in LSCC tissues: high
DNMT3a expression group (n=25) and low DNMT3a expression group (n=22). Prognostic correlation was analyzed in combination
with clinicopathological data and public biological databases. To explore the molecular mechanisms of DNMT3a in LSCC
progression, H1703 LSCC cell lines with overexpressed DNMT3a were established using a lentiviral infection method, with the
creation of DNMT3a overexpression group and control group. Functional phenotype experiments were then conducted to test the
differences in cell proliferation and migration between the two groups. DNMT3a overexpression tumor xenograft models were also
established in nude mice, with the creation of DNMT3a overexpression group and control group (3 mice per group), to observe the
growth of subcutaneous xenograft tumors. Western blotting analysis was employed to detect the expression of related proteins in the
two groups of cells and subcutaneous xenograft tumors. Functional rescue experiments involved treating DNMT 3a overexpression
cells with c-Myc inhibitor (10058-F4) and assessing cell proliferation using EdU proliferation staining. Subsequently, DNMT3a
overexpression cells were infected with RNAi-Zinc finger E-box binding homeobox 1 (ZEB1) lentivirus to knock down ZEB1
expression, and a Transwell migration assay was utilized to detect cell migration. Finally, DNMT3a overexpression group and control
group were treated with DNMT specific inhibitor (SGI-1027), and the effects of DNMT3a inhibition on cell proliferation and
migration were observed in both overexpression and control groups. Results IHC analysis revealed significantly higher DNMT3a
level in LSCC tissues compared to adjacent non-cancerous tissues (P<0.0001). High DNMT 3a expression was closely associated with
N stage, clinical stage and tumor differentiation degree (P<0.05 or P<0.01), and it was identified as an independent risk factor for poor
prognosis in LSCC patients (P<0.05). Functional phenotype experiments indicated that DNMT 3a overexpression group exhibited
significantly higher colony formation number, proportion of EdU-positive cells, wound healing migration rate, and Transwell cell
migration number compared with control group (P<0.05). The volume and weight of subcutaneous xenograft tumors in DNMT3a
overexpression group were significantly higher than those in control group (P<0.001). Western blotting showed that the protein
expression levels of c-Myc and ZEB1 in DNMT3a overexpression group were significantly higher than those in control group.
Functional rescue experiments demonstrated a significant reduction in the proportion of EdU-positive cells after 10058-F4 treatment
in DNMT3a overexpression group (P<0.05). Knockdown of ZEBI led to a significant decrease in the number of Transwell cell
migration in DNMT3a overexpression group (P<0.05), with no significant change in DNMT3a protein expression. Additionally,
inhibition of DNMT3a with SGI-1027 resulted in a significant decrease in colony formation number and migration rate in both
DNMT3a overexpression group and control group (P<0.05). Conclusions High expression of DNMT3a is a significant
independent risk factor for poor prognosis of LSCC patients. DNMT 3a is likely to promote the proliferation of LSCC by upregulating

c-Myc expression and to enhance the migration of LSCC by increasing ZEB 1 expression.
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lung squamous cell carcinoma patients

DNMT3a is upregulated in lung squamous cell carcinoma, and high expression of DNMT3a is associated with poor prognosis in
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N, 25(53.2) 10(40.0) 15(68.2)
N, - N, 22(46.8) 15(60.0) 7(31.8)

A RS 0.281
5 46(97.9) 25(100.0) 21(95.5)
JE 1(2.1) 0 1(4.5)

TNM 53 <0.050
I -1 19(40.4) 8(32.0) 11(50.0)
Ir-mwv 28(59.6) 17(68.0) 11(50.0)

JigE AL R <0.050
mTEESME 30(63.8) 12(48.0) 18(81.8)
14 17(36.2) 13(52.0) 4(18.2)

DNMT3a. DNA H 5674 3a

M Western blotting K Il £5 4 7 , 5 X% B4 b,
DNMT3a it 323k 2H H1703 4 il B A5 $545 25 [ Flag 1)
F ik, H DNMT3a % ik /K 3F W] i F+ 55 (P<0.05,
K24), #U DNMT3a it £k &R aEEE Y i)
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CCK-8 I A5 45 AL i 7, DNMT3a i & ik 41
H1703 4l 7E 72, 96 h i} (1) OD,, BH fib &5 X MR 4
EZRA G E X (P<0.05, K2B). TEREE W L5
RN, SX A E, DNMT3a i % ik 4l
H1703 4 se BT B B3 2, ZR A%t E
X (P<0.05, El2C),

i — D AERR B P PR 2 e S R AL A AR
SRR I T R T A, {H DNMT3a
b FE IR A e AR S E W B R T R TR IR A
(P<0.001, [&]2D)., Western blotting £ il &% & . 71k |
X R4 o, DNMT3a i % ik 41 H1703 21 if 5 4
BL 57 o B A1 i 92 Y DNMT3a M c-Myce Fe 350 i |
M (P<0.05, El2A. E).

EdU H{FH L A S0 00 25 R R, S5 B s,

DNMT3a 14 #3541 EAU FH4E: 41 A EL 61 T 755 (P<0.05) 5
5 DNMT3a i ik 4] 5 DNMT3a i 235+ DMSO 4 [
4, DNMT3a it #ik+10058-F4 £ EAU BHA4: 41 i Eb 4]
A% (P<0.05, El2F).
2.3  DNMT3a ik & 2k % fil % 9 40 i 3iF #8 5E ) 1) 52
M RPYELIEER BN, SXEA I, DNMT3a
it 2 3k 41 H1703 40 M iE 7% % W] 1 4 5 (P<0.05,
¥l 3A). Transwell iE #5550 25 R oR, S5XF AL
%, DNMT3a i 23541 H1703 40 i #5000 4 &
(P<0.01, [¥3B).

Western blotting #2551 7, 55 % HRAH TL K,
7E DNMT3a i % 1k H1703 4l il & (ZEB1/B-actin: 0.97
vs.0.22, [E2A) FI#E R AR AE P 1, DNMT3a 1)
FIR Y HE 1M ZEB1 %) 3R ik (P<0.05, ¥ 2E). KR H]
RNAI-ZEB1 % 7£/8 4% DNMT3a it %1k H1703 i il & ,
Western blotting Kegh 1 g ox, 5P i,
DNMT3a i iK% . DNMT3a i 7235+ B VLX) HR 2 40
Jitir ZEB1 5 DNMT3a (13235 7KF- W] 5 7t 55 (P<0.05) 5
5 DNMT3a 1t #3A4 . DNMT3a 1t #35+BAPE Xt FEZH

T2 NN B AT R R Z N R

Tab.2 Univariate and multivariate analysis of prognostic factors for lung squamous cell carcinoma patients' survival

P AR ZR ST EASES 0
HR 95%CI P HR 959%CI P

PRI (Z /) 2.446 0.335~17.850 0.378

A (<60 % /260 %) 0.755 0.405~1.409 0.377

W s (AR WA /A7 2o WA 0 ) 1.073 0.419~2.752 0.883

T4 A(T,/T,) 1.769 0.899~3.481 0.099

NZH(N,/N,—N,) 1.406 0.750~2.638 0.288

TNMAHH(T =TT /M —1V) 1.367 0.716~2.609 0.343

JidRg AR BE (55 T BE A3k /AR 34k 3.785 1.911~7.497 <0.001 3.025 1.468~6.232 <0.01
i DNMT3a 235 (IR 1k / H 3 18) 2.723 1.404~5.284 <0.010 2.073 1.017~4.222 <0.08

HR AR H; 95%CLL 95% {5 X[ ; DNMT3a. DNA I ELEL RS il 3a
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Fig.2  Effect of overexpression of DNMT 3a on proliferation of lung squamous cell carcinoma cells
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Fig.3 Effect of overexpression of DNMT3a on migration of lung squamous cell carcinoma cells
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Fig.4 Effect of pharmacological inhibition of DNMT 3a on the proliferation and migration of lung squamous cell carcinoma cells in vitro
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A RAF R N S E R LR P, DNMT3a 2875 fe AR IR
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A DG I R 3 1) DNA FF R4 /K-, i it BH T s 1l 40 A
oAb Rk B BT R PEEURME Y. 2 A
YUHE 1 LR ., DNMT3a 28728 5035 5 5 HiUs A KA
XK, ARSI VAN B8 R o TR bt
LAEK, DNMT3a 25 SR e kA 4 e i it
FUARZHIE, $Em HAE R Mg G752 vk
fE . Zhang Z5US1 R ] miR-1538(microRNA-1538) #IL [
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IR T A 45 5 R A0 ) AR S B S S
Li %505 B, DNMT3a RS 5 5 45 & g bE Gy
4 4 A #5 1(myeloid ecotype virus insertion site 1,
MEIS1) [ 21 X 38 ff MEIST R, 1 e ik 2%
B R 0 0 R R T B R AR Y it 245 P . Kataoka

L B, DNMT3a [ #6355 H IR 8 Lauren Jif Y |
T AR DA Sk B 457 75 B S A G, DNMT3a [H P
REBHEWERFTE R, WEEXRE b EE.
Palmbos 257 & 1, I DNMT3a 58 DNA H L4k 7k
SETh iR, RRAE BRI L R R I S 5K R A )
U89 (PTEN) %5 5%, RIFEPUIR 2B e Ve .
DL EFSE4s 0, DNMT3a ] B I 59 0 5204 i g
) kA dE R R 2y LT, HL 5 s R AN R T
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JE T R R TS S RS e R R R . (AR
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P RE 5 TR A KA SE 245 RGBT TR], X R e
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DNMT3a 7E i 55 rh I E(E S U — R R . 7
NIRRT e e, B I R P RS i 2C
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Jiti g Sz A S v RS il BRI A S ST Y, miR-
708-5p A L[] DNMT3a LAF#AIL DNA H SEAL/KF-, )
il ek 20 B, AR ST B 7R R DNMT3a /13
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TR A BTk G, &= s 4 a6 AE , gk
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TSR . A S A T ORI SRR, A
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