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[ Abstract | Background and purpose: DDX is an adenosine triphosphate (ATP)-dependent RNA helicase closely related to

mRNA regulation, tumor proliferation and invasion. This article aimed to explore the effect of DDX6, a member of the DDX family,
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on the stability of CKMTI1A mRNA, as well as the effect of the DDX6 CKMT1A axis on the proliferation and migration ability of
human nasopharyngeal carcinoma cell CNE2 and its molecular mechanism. Methods: We retrieved the data of expressions of DDX6
and CKMTI1A in human head and neck squamous cell carcinoma from The Cancer Genome Atlas (TCGA) database and performed
a correlation analysis. Western blot was performed to detect the expressions of CKMT1A and DDX6 in human nasopharyngeal
carcinoma tissues and normal nasopharyngeal tissues preserved by Affiliated Hospital of Nantong University. This study was
approved by the Ethics Committee of Affiliated Hospital of Nantong University (Number: 2022-L114). We used transwell assay
to detect cell migration ability, EdU assay to detect cell proliferation ability, and colony formation assay to detect clone formation
ability. We transfect with lentivirus and plasmids to construct sh-DDX6, sh-CKMT1A, sh-CKMT1A+sh-DDX6 and oe-CKMT1A cell
models derived from the human nasopharyngeal carcinoma cell line CNE2, preserved by Affiliated Hospital of Nantong University,
to clarify the impact of DDX6 and CKMT1A expression levels on the malignant biological phenotypes of nasopharyngeal carcinoma
cells. BALB/c nude mice subcutaneous xenograft tumor model was constructed to detect the effects of DDX6 and CKMTIA
on nasopharyngeal carcinoma cells in mice. RNA stability assay was used to detect the effect of DDX6 knockout on CKMTIA
mRNA and further clarify the molecular mechanism of DDX6. Results: DDX6 was highly expressed, CKMT1A level was low in
human nasopharyngeal carcinoma tissue, and DDX6 was negatively correlated with CKMT1A expression. DDX6 inhibited protein
translation of CKMT1A by disrupting its mRNA stability. Low expression of CKMTIA in CNE2 cells enhanced cell migration and
proliferation ability, while high expression inhibited migration and proliferation ability. Knocking out DDX6 reversed the progression
of malignant behavior caused by downregulation of CKMT1A. Low expression of CKMT1A promoted tumor cell growth in BALB/c
nude mice subcutaneous xenograft tumor model, while low expression of DDX6 inhibited tumor cell growth. Knocking out
DDX6 and CKMT1A simultaneously restored the inhibitory effect caused by knocking down DDX6 alone. Conclusion: DDX6
in nasopharyngeal carcinoma cells disrupts the stability of CKMT1A mRNA, negatively regulates CKMT1A protein translation,
upregulates the proliferation and migration ability of nasopharyngeal carcinoma cells, and promotes malignant progression of
nasopharyngeal carcinoma.
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T S 5 E S T F . DDX65: 5 ZF i 1 % quantitative polymerase chain reaction, RTFQ-
' RIEIEE, (HDDX6/ESME A PCR) MRNARGEHEIHARRDDX i1 01
WA, CKMTIAG TARRmBIER, Sy CKMTIAG FIEIRE, (e b i 40 e A A
Retr s . ATPRIAE MG, 7m0 . ERAEARMERNLE . 8/ RIS IRER

AN A S A R R th i #2 ik, {H7E DDXGHICKMT LA S 4 A VE ] .



(e @BEER L) 2024455534555 51

453

1 BRI

1.1 ZBaFnitF
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Y. DDX65| WM CKMT1AG ¥ [ i 18 5 4
HEYIHE ARG RAF], R EE ( Cycloheximide,
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S T TSR S e T UE R 27 vp SRR, R
FHBCAIA G B VR EE, 430 pgE AR
TOARRFLA, ST e S R B 2R V9 s I e B
g HL 3K ( sodium dodecylsulphate polyacrylamide
gel electrophoresis, SDS-PAGE ) , H## X
i — 3 LM (polyvinylidene fluoride, PVDF )
L, IR B AE S % AR A= W5 rh 3 1 h, FHMk
FEAT : 500/ —HiMm B IR T4 Cilw, Kk
AN -20 = L BERESE thER AW ( tris-buffered
saline Tween, TBST ) ¥EVR3K, FHREINH)E N
1: 10000 i BREREEL h, RHTBST
PEGR3UK, RO T TEE H S B AINECLEY &t
W, R JEHBER TR
125 HaORETH

A 10 pmol/L CHXAF15 umol/L MG132%3 %)
AEFENCHIsh-DDX640ML, 6 hig4BEH, H
Western blothiill & (1315, JI4MEO. 2. 4. 6.
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DABH IE &R BT A i, B HROAS [R) s ) o5 %) 4 it
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Ko HlImage VEAFHATIKEE 53T
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R R F &5 8 cDNA, AR5 #HFFRTEQ-
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WZGAPDHB | W ¥y sl B AW H R A
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51 ¥ 45 R 5'-AGATCCGTGGTGTGCTTCAT
TGTC-3'. DDX6IIE [ 5 ¥))¥51 k5 -CCTCTG
TGGCAAAGCGTGTCC-3", KIa 5| ¥FaH
5'-CCCTTAATCCCAGCAACCTTCATCC-3', %%
JE R Y 2353 13- GAPDHYW F3R1 A —14k
127 mRNAFE K&

W5 ng/mLk 2 i R DL 48 i (0,
2. 4. 6. 8FI12 h) AL HApEIEE %, Yk
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RNA, #4FRTFQ-PCR. LI EE 3., HIn2/
slope?E T CKMTIAR -], HGAPDHZk
T —4k.

1.2.8 Transwell £ %
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RN T 1.5 mLI B, SRR A
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1.2.9 fmfe3g i 5

A LIAEFLS X 10420 Toof Lk, 7EkS
FEATYRSLIR 18 h, FEEAURHI &I B,
WO T POE RGBSR . SEREH R 3IK
1.2.10  ZmfedE 50 i 3

A LA REFL 100N RN TofLAR Y, TEEE R
FErP Uk SR E 2028 2= AR o] 0LV E B, S
HRIG TR, T2 R EE 1S min, H
S YL L (015 min, MPETERG RERIE
SEER A 3R .

1.2.11 AR %R

MR K2 S B e 3R A5 4 ~ 6 i TC
H s B A HEME BALB/ B INERL (F415 2 ) I
WSS . A /U RIS X 10 b
AN, 13 dIRES/N R AAEIRAS B LI 1 10 o
BN g2 G, AbSE/NERRIEBUM R A2, I
TER/ING FH10% 0 I R 11 2 J il 1A B 1)
R e dl2i4k2# (immunohistochemistry,
HC ) Faill,

1.3 FitF4aiE

{di FiGraphPad Prism 8.0 {445 B k17 4¢
ot . PRZH Z 0] A0 22 S FH ek 0o ke if o, A
DL AR Z 0] 19 25 S FH B R 3R 22938 (one-
way ANOVA ) KA, A 5GP 2 A fiff Bz IR 3
MRS Gt B iEanfs B AR E 2R .
P<0.05hESAGIHFRE L,
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RRRIZEHREX
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CKMTIAMKZ3A (KI1B) , HMHMELEA
MR (FI1C) o MIESEX—KB, AffF
58 FH Western blot43 M7 T B 18 K24 s B B 42
AL Pty 4 05) £ ER e 21 ZFORI 2490 1 R B0 5 2H 2 bR AR
W DDX6FCKMTIA HIRIE, S5IEHHLHH
e, 40 B 2 DDX64E 13k K 45
MCKMT A AR IR AFRAL (EI1D) .
2.2 DDX6F#ECKMT1AKIMRNAFEE M

TSI Ao B YL A S s A U CNE2
FEDDX6m IRA A (K2A ) , FHHHRTFQ-
PCRfIWestern blot§ il T #fK#%, Ssh-DDX6-1
ZHAEE, sh-DDX6-2 20 (1wl {1 85 R 5 b & 5
R AR BF 59T 1 $Esh-DD X 6-2 347 J5 252586 .
Actinomycin DFEA[A] ] S FENC Flsh-DD X 64
Jio LABH % 55, $REURNA, 18 i RTFQ-PCRAG M
I P CKMTIAMMRNA R A KT, 458 5K,
DDX6[1) L4k i F 58 T CNE241 g FCKMT1A Y
mRNARUENME (E2B) . it —iF5DDX6BE T
MITCKMTIA mRNAFEYESS, JEIA T LAY
CKMTIAME AR, 433 HMG13280 5 &
A ATE PR SO CHXBH T T BE . SNCZAHLE,
sh-DDX6ZH A0 I HCKMTIAR L %, TEhA
CHXAbH6 hjm, CKMTIAMFEIAE 2],
MAEMG1324b 36 hi &5 T 8 11 BTk 52 20
fil, CKMTIAZA® (K2C) o FIRGERIER
DDX67] fEPTECKMTIAR & IR BHE. 4REEToT
K, FEAFEEE]EMACHX)S, NC5sh-DDX6
Uil Z (B CKMT LAY B 50 5 e o 5 25 55
(E2D) , XHEMMEE T Eidghie.,
2.3 CKMT1AHGI 2MEEMETR . EEMT
FERZ R BE

AW FEE T CKMT LAY 3 35 35 R K 19
sl (E3A, 3B) , XTCKMTI1ATE &M
YA b AR W A AT R DT, e
mRNAFIE F K FEUESE T CKMT1A ) i 35 M
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Fig. 1 Expression of DDX6 and CKMT1A in nasopharyngeal carcinoma tissues and normal nasopharyngeal tissues
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A: Differential expression of DDX6 in cancer tissues and normal tissues in the TCGA database. B: Differential expression of CKMTIA in cancer
tissues and normal tissues in the TCGA database. C: Pearson correlation analysis clarified the correlation between DDX6 and CKMT1A expression.
D: Using Western blot to detect the expression of DDX6 and CKMTI1A in nasopharyngeal carcinoma tissues and normal nasopharyngeal tissues.
The right image is a quantitative image of grayscale analysis. NPC: Nasopharyngeal carcinoma patients; Nor: Normal rhinitis patients. *: P<<0.05;
*k: P<<0.01; ***P<<0.001; ****: P<<0.000 1.
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Fig. 2 Silencing of DDX6 can promote mRNA stability of CKMT1A

A: RTFQ-PCR and Western blot were used to verify the expression levels of DDX6 mRNA and protein after sh-DDX6. B: RTFQ-PCR was used
to detect the mRNA expression of CKMT1A in cells treated with Actinomycin D at different time points. C: CHX (10 pmol/L) or MG132 (5 umol/
L) process NC and sh-DDX6 cells for 6 hours, detect the protein expression level of CKMTI1A using Western blot (left), and perform quantitative
analysis (right). D: Treat cells with 10 pmol/L of CHX at different times and Western blot was used to detect the protein expression level of CKMTIA
(left) and quantitative analysis (right). *: P<<0.05; **: P<<0.01; ***P<C0.001; ****: P<<0.000 1; NS: No significance.
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T4 (K3B) , sh-CKMTI1A-3@{RaEH1E,
R P Bt sh-CKMTIA -3 3E AT Je 25286 . A
transwellZ256 . EAUTR T & M 20 fifd 7 [ S 5646
YNAIERS . HFE A REIE AR S (EI3C~3E) .
Kimgh B iR, 1 FRIACKMTIAMMH CNE241 i
T B 8 5 ek ek g 20 M 1) v R TR kR, S
AR, FEMRCKMTI1AR LI B2 $ECNE24
ML T it . it — 2 B RS S,
FATHTT TBALB/c#U/N L T A S5, 2
JE e S HUIR 1 2, AR FUR /N 5 NCALA
I, oe-CKMTIAZL(P)MEd AR sk /)N, Tiiish-
CKMTIAZHHG K . THCK I Z5 RUESE T Wi 2148
AR FIACKMTIA (K3F, 3G) .
2.4 DDX6iFEFCKMT1AXT £ NE J& 20 B B 4 41
EH

i TIESZDDX6HE % 55 CKM T 1 A X} £ 1
P A Ry IR PE R, FRATHEE T sh-DDX6 M
sh-CKMT 1 A2 556 YL 4l g, H Western blot
MRTFQ-PCREGIESE Jush # ([Bl4A ) o FIH]
transwellSZ 55 . EAU ] & 1 40 g v B T2 hl 5K
ISESE T 2l N DD X6 REBE 1 I CNE2 48 i 1T
. WS A REIE ARE Ty, H 4 [RIA R ADDX6
FICKMT 1A N8 17 X CNE24H ffl i 4% |
e 5E A e B TE SCRE S P ( Kl4B~4D) . [
BF A EE T /N B T R AR B A, A ik
DDX641 I B /NFNC4L, H/hTFILEEMKDDX6
FICKMTI1ARIRARFR, SR ST 1 Sk R a i
REME L R IR CKMT 1 A S B GEAT Mdk (
4E. 4F) .

B MR S 2 — Fh B 2 RN RS v B
TR B SR s . B0 o FOLm, X5
W g 10 By 96 EL A B . ANBFgE a5 SRR,
CKMT1ATE B Wi L 2L An i IR %%, DDX6
s, DDX6ilid RCKMT1A mRNAFEE P
R 5 MUH 98 4 L8 I

CKMTI1AJE— A7 T 4ebr iR Py A 3% i
MIERRLRE T, B REUS R BE R 56 2 b (R 5 #
1) 240 I AR (1 SR 1 UL o ) B R e A e
BB CKMTIATEZ UL b3k, |

A5 & AR B O R T, AT
g7 B, i FHACKMTIA R AR TF A S8
YUY 29 U, R A BT
PRELIR AR R CKMT 1 ATE S MR8 v A B AR &
DDX6JLFZ 5RNAMBI 2, 1
FEBPER L . ATmRNAPFHE FImRNARE A
B S 52 B RN A B AR U 2 280, s
W 1) 2 R A AR A A e e B Y L AT
57 15 KB, LIS DDX6TE N I £ FHRN A f# i
fit, 4NDDX5. DDX17., DDXI1&DDX3XHY 5+
WRIKN G R A B B, BATER B
PN R T2, LIAEmESE ' R,
DDX6-5 L4 N F2 A K I+ ( vascular endothelial
growth factor, VEGF ) [ NHAZBEARIE A AL AT
M EAER, AT, DDX6RRE
I BY T VEGF K (13076 J 08 28 1 i 48 A= i )
fE. ItAh, DDX6#E (Ml 5 HAZ R T4E
(eukaryotic initiation factor 4E, eIF4E ) fH&AE
FHAE R B B Ui &, R WIDDX6R] GEi i)
25 53 20 B0 5 R DR A R PR A S S AR 4
K, X R E SCEENLE LT RSN
52 1 R B, DDX6IE [ 5 I WarburgZ8 0 , X J2:
FEIERE R A HEARIF 2 —. X TDDX6H £
THIFSE B3R L AT A miRNA R T e &, lan,
miR-518c-3p/DDX 65l H T HE LR 4 N fbbr
EWFE Y, miR-52-3p7EBRACIRAS T # i)
DDX6 ] Al M55 4 & 4 i S g ks 20 K4
AEZISRNA (long non-coding RNA, IncRNA )
FEmiRNAMRTA, (HEAT25 1E R 58 4 1) P 5
RNA *'' | IncRNA CASC19id i J8#miR-152-
3p/DDX 6% I 8 HCE 4 A U8 TR 5 40 i
HER, I TR R P AR T
DDX6-CKMT 1 A%HAE &M ER, 558
Wt — R RDDX6H) LiiE /-, B IEAH&
SRR A A L R BRI, AT O G e ot £ i
TR RTSWT . IRT RS B (U R A
WF5E FH Western blothfi i T B MR FCKMT1AR
DDX6[) ik, FetESL KIS T DDX6REMS
IRCKMTIAMmRNAFSEYE, MG i 4 2 A 5L
KUESE T CKMT1ATE B Ik ik, id 38k
CKMT1AN] LA ] 5 i 9 20 BLCNE2 (1) 1 78 i3
B, AR AR SR B, X DDX6 R i
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Fig.3 Invitro and in vivo experiments have confirmed that the overexpression of CKMT1A inhibits the malignant biological behavior of
nasopharyngeal carcinoma

A: RTFQ-PCR and Western blot were used to verify the overexpression of CKMTI1A by lentivirus. B: RTFQ-PCR and Western blot were used
to verify the expression of CKMTI1A after being knocked down by lentivirus. C: Transwell cell migration experiment, the bar chart shows the
statistical data of the experiment. D: EdU cell proliferation experiment, the statistical chart is shown on the right. E: Cell clone formation experiment,
quantitative image on the right. F: Subcutaneous tumor formation experiment in mice. Two weeks later, the tumor was collected and the volume was

measured. The quantitative image is shown on the right. G: IHC staining was used to analyze the expression of CKMT1A in tumor tissue. Scale bar:
100 pm. *: P<<0.05; **: P<<0.01; ***: P<<0.001; ****. P<<0.000 1.
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Fig.4 Downregulation of DDX6 can reverse the promoting effect of downregulation of CKMT1A on nasopharyngeal carcinoma

A: The efficiency of simultaneous knockout of CKMT1A and DDX6 by lentivirus was verified by RTFQ-PCR and Western blot. B: Transwell cell
migration experiment, the bar chart shows the statistical data of the experiment. C: EdU cell proliferation experiment, the statistical chart is shown
on the right. D: Cell clone formation experiment, quantitative image on the right. E: The subcutaneous tumor formation experiment in nude mice was
conducted. Two weeks later, the tumor was collected and the volume was measured. The quantitative image is shown below. F: IHC analysis of tumor
DDX6 and CKMT1A expression. Scale bar: 100 pmol/L. *: P<<0.05; **: P<<0.01; ****: P<0.000 1.
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