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Ziz #F Akl OTUB2 jdliid 55 DDXS4 i YW v PEw: 40 i
BINGE 4ifi 99 £ 2 B DA B e 30k &5 s AT 3 ) M= 2 ik )

HRA 2 1°

HE BR BHit& OTUSMBMZ ZEB4SGEN 2
(OTUB2) M RNA i 82 el 54 (DDXS54 ) (7 P4 K Hoxf
PR 240 M 754 I (NET's ) FT% LRSS B 796 (CRC) 21 g
1 RRIEW, FiE /08 CRC B R Xt FRAH Y
AN I PR 2 R, ST R B U TR ( PMIA ) i Bt 4 A i A 1
fiti T (DNase I )#i-hERi40ML 4 h; Western blot #:1] NETs
Fric i S ALY (MPO) iR R4 8 1 H3 (Cit-H3) 1y
2385 10 SW480 #iiffH OTUB2 B, DDX54 11235 K FL AN
PR A 35, 40 I 43 Ry T A s R IR A CAS AR AT il Ak
), NETs 2. vector 21, OTUB2 41 . NETs + si-OTUB2 £
(SW480 4y JEYL T vector  OTUB2 333235 ki Fl si-OTUB2
[) SWAB0 41 g 43 i 5 PMA b B (1% v ki 40 M S 85 %),
OTUB2 + DNase | 41 (¥4« 1T OTUB2 3235 JFkL () SW480
4iifd 5 DNase [ 4b 3 ki 20 g Je 85 5% ) | si-OTUB2 4,
OTUB2 + si-NC 41 fil OTUB2 + si-DDX54 41 (4 Y T si-
OTUB2 ,OTUB2 3 &35 it i 1 si-NC, OTUB2 s 38 35 Jii i Al
si-DDX54 1) SW480 4fl g 73 77 5 v 1 b 4 i 2L 855 %)
ELISA £l SW480 41 i I ¥ ¥ ' MPO-DNA & & ¥ 4 %t
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FER R Cit-H3 (¥ B s MTT Al Transwell £ SW480 4 Jifs
15 J1HZ 2268 J7 s RNA ¥ 0 %6 OTUB2 845 1 T Wi 5 IR 9F:
5 F S22 1 B 58 5 Wl 55 S (qRT-PCR) | A3 S0 v
(co-IP) FI 4+ it H K S-%% % g ( GST) 2% F1 45 {k ( GST-pull-
down) His-tag pull-down SZH 56 4iF DDX54 £ OTUB2 [ AH H.
Ef. &R SEHEX ML, CRC B34 I0 H NETs ()
TEREEAN . 5% IR AR L, NETs 20 CRC 41135 7 Fl{ 22 1
(P <0.05), 5 vector 4 H#%%, OTUB2 4] MPO-DNA 4 4
YIAHXTFIR HE RN Cit-H3 [ ¥ B2 38 0, 20 Vs 07 4R 2838
(P<0.05) ;1Y OTUB2 41 kb #,0TUB2 + DNase [ 4 MPO-
DNA & & Wykia F k& Cit-H3 AYHk BE /b, A3 1 i
2289 /0 (P <0.05), Co-IP S5 GST pull down 5L 4 Al
His-tag pull down SE453& ] OTUB2 il DDX54 2 [A] 77 7£ #H .
fEH. 5 OTUB2 + si-NC 4 [t %, OTUB2 + si-DDX54 4
MPO-DNA & &YXt ek i Cit-H3 (¥R BE v/, 40 15
IR ZEW A (P <0.05) . &5ik Kz FE{Ll§ OTUB2 7] L)
it % DDX54 {34 in NETs (978 sIE(2 ik CRC 4 3G 77
FRZE,

K$EiR K1z FAk; OTUB2; DDX54 5 vy Mk 41 i ffd 40175 4
W s 25 B i s PRI A

fE4ASZES R735.3

NHEFRERS A XEHS 1000 -1492(2024)03 - 0463 - 10
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25 H 98 ( colorectal cancer, CRC) MR K,
SRR T KM b R 2 2 iR, HE R

associated X protein (Bax), and B-cell lymphoma-2 ( Bcl-2) were determined by Western blot. Results Com-

pared to the Normal group, the expression of MALAT1 was upregulated and the expression of miR-181a was down-
regulated in the AMI group (P <0.05) , and there was a negative correlation between MALAT1 and miR-181a ex-
pression. The IncBase online prediction database and dual-luciferase reporter assay results had proven that MAL-

AT1 could target and regulate the expression of miR-181a. Compared to the H,0, group, the H,0, + si-MALAT
group showed increased cell viability (P <0.05), decreased TUNEL-positive rate (P <0.05), decreased expres-
sion levels of cleaved caspase-3 and Bax (P <0.05) , and increased expression level of Bel-2 (P <0.05), while
the H,0, +si-NC group showed no significant changes (P >0.05). Conclusion TncRNA MALATI expression is
elevated in AMI patients, which could promote oxidative stress-induced myocardial cell damage through targeted in-
hibition of miR-181a.

Key words MALATI1; microRNA-181a; acute myocardial infarction; cell apoptosis; cell proliferation; cardio-

myocyte injury
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AR T, WIBAES 9 4 AR AL TR XS T 1 12
W AR T AT TR S L 20 M A
% ( neutrophil extracellular traps, NETs) J&—Ff iy it
RG0S5 AUURL AR 1 2H B 240 Jf A1 AR 254, ey 3
AR AL 20 M AR RE RO 7 AR IR BRI, NETSs
TESERAE S RV JE 56 B h e 5 AR . &
OTU Z5 3k 113z R BE 453 3 H 2 (OTU deubiquiti-
nase, ubiquitin aldehyde binding 2, OTUB2) j&—7#f
£ FACH , B BEE I S — R BoE A T, B B
7 OTUB2 75 F Ji 4 ZURN 40 i b i 325K, i 3k
OTUB2 fig i & s 4l i1 s 5 T # F{28, OTUB2 W]
AL A1 4] P R R Y il M2 R[] T 1) U R A S 0
Y ROBH I A HE T S23E CRC HERE™ o JAh, BF5E 3%
B RNA ff# 12 jig i§ 54 ( DEAD-box helicase 54,
DDX54) 7t CRC 21 rp i 35, 5 I 9 2R AT
RAUSA K. JRIMSET OTUB2 j#{% DDX54 1 CRC
AR FHAIAH DG 19 73 ORI A B . e B 7
IRz Z LR OTUB2 4% DDX54 X NETs [{JF
JA CRC 4H 35 ) A2 AN

1 #MR5EFZE

1.1 FE#MREMEFE A CRC 41}fi & (HCTL16,
SW480 .DLD-1) I A I H 45 i b Bz 20 il ( NCM460 )
(DU BA Y HARA PR A A, 575 : SNL-077  SNL-
074 .SNL-076 .SNL-519 ) ; OTUB2 By 4= %I SW480 4
Il ( OTUB2-WT) L4 K OTUB2 it [ SW480 4 Jiy
(OTUB2-KO) Wy F 1 58 42 Wi 5 Ly B A7 LA 1
DMEM 55355 ( 22 [ Gibeo 25, 582, 12634010) ;
{83 T8 ( phorbol-12-myristate-13-acetate, PMA ) ( 3
[E] MedChem Express /N, 575 : HY-18739) ; i & 4%
Wit% el | (DNase 1) & BEH K S-#% % 1 ( gluta-
thione s-transferase, GST) Pt {4 140 Z ik ( histidine,
His) PriA ( 26 [{ Sigma 2\ 7, 585 : D21962 . G6511 |
GT359) ; vector, OTUB2 #:f 3 3K Jii AL | si-OTUB2 | si-
DDXAS5 K AR B X O i 1 A oy RkH A BR
o)) s L ( dimethyl sulfoxide, DMSO) (b
R TR RN A, 185 - D8372) 5 i 2 1L 1
(fetal bovine serum, FBS) | Lipofectamine 3000 &5 .
TRIzol 125 . 2 1 it A/G B g HE 2k ( 3£ [E Thermo
Fisher Scientific 2\ &), ¢ 5 : A5669701 . 1.3000075 .
15596018 ,78609 ) ; AAH il ifit H P 4 it 73 9 17 &
(AL R EFHHA R A A, 52°5: PO040 ) ; ELISA
R & 4L K-8 (Interleukin-8, TL-8) (525
ab214030) ., i 984 Y1 8 A F-o ( tumor necrosis factor-

alpha, TNF-o) ( 525 :ab181421) . —#$1 : MPO (4%
abh208670) .Cit-H3 ( £§5-:ab219407 ) ,OTUB2(
ab74371) , $iL {7 Z PL & (ab7780) . DDX54 ( 1% 5 ;
ab76947) , —$i: HRP R (1 1L FEHT %R 186 (185
ab6721) ¥ A % [& Abcam 2\ W ; #f i %8 1L ) i
( myeloperoxidase , MPO) -DNA & &4 ELISA &3] &
( B A YRR R A W, 5245 RI23716) 5 K
Z R 41 % 1 H3 (citrullinated histone H3, Cit-H3)
ELISA 35 & (S AR A YR TR A L 585
NLH7890) ; Transwell /N2 ( £ EH FE T #l, 185
3412) s MTT J 25 f 55 s (O RTPA 2 . BCA
FEHERIAH & (LR S RAEWHRARARA A,
%5 :C0009S ., C0121 ., POO13B . P0009 ) ; B — 3.4
M (PVDF ) i (3 Millipore 2% #), %% %
HVLP02500) ; ECL 1314 ( 2 [ Bio-Rad /5 7], 15 52,
1705061 ) ; HiScript I Q RT SuperMix, SYBR Green
qPCR Master 127 & ( 7 5 5 MR AR W) B B A A R
3], B85 R232-01 .Q111-02) 5 KR4 BL21( |
e AR YRR BR A A, 525 . ZY-12-174Y ) ; His-
Trap HP ZEAfHE( BT 920 as A IR A AL 585
17-5247-01) A WEH K - BAsHE 4B EHr4E ( IS
AR R W, 575 : XY90421 ) 5 Tlumina il
AL (€ [E Nlumina 23 7], KIS MiSeq ) 5 LR 98 Y6 5E
£ PCR {X (## -1 Roche /\#], IS ; LightCycler 96) ;
fithrA (1= BioTek 24 H], 145 ; Cytation 5) ; 9 fib
T (15 E Carl Zeiss 2\ 7], 5 ; Axio Imager 2) ; 4T
ShEE RS (S£[E LI-COR 4], B15 : Odyssey ) ; 58
e WAy 11 (38 [E Thermo Fisher Scientific 2y
) , %15 : Nanodrop 2000)

1.2 7%

1.2.1 W RAANE  ILE 2021 4F 4 F1—2022
A 1 SR e 4R R A BH B2 e B T i 2 B e 4
ZFARIBIT CRC B H WA S5 2 (BEES
FRZ 3 em)  He 61 i, G ABRHEIT : D BT
Kz Wik CRC 1 ;@ WIIRBZ W CRC HZ
A 8 A8 s @ AR AT A% 32 1k T AR UIBR ik
ST AR a7 o HEBRARTE: O G IR AT,
B L0 JUE 5T B 2 TP 1 R Q) I R BT
SERMEE . A BEYEE B FE S A
IFFE Lok P A R 27 A B 2 e B U i AR R B = 2 A
PR 5% (5 : NHYY20212025 ) o HRAS &
1E - 80 CHRM T IRATE .

1.2.2 Figmiesy &4 NETs 5% I8 CRC
SEE ISR AL A, {58 FH A0 T i w248 i 2 B

=1
)
A& 11
ol

al
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F G B SR bR A, 43 B 1 SRR R A
JifE 5 10% FBS ) RPMI-1640 7L vh s 50 ¥
H PR 20 43 Sk R B (A 48 R AN i A i A
) PMA 4 (i 4 in A 10 mmol/L NETs F
JCCE R PMA) (PMA + DNase T 21 ( A7 41 i %
PMA ZbB 5 A 100 U/ml NETs #457]) . & e
SN 238 0 rf v R 4N (BB 1 x 10°) Rk T
24 LA ZEFfE 1 h, PMA 2H hn A 100 nmol/L (7
PMA #3844 h,PMA + DNase [ 417E/A PMA (1[r]
B A 100 U/ml (i) DNase [ . £ 414008 1 3% % A
F ELISA #:00l, Yi & PMA 409 &4 NETs (1) 135
W, 7E 4 C LA 10 000 1/min [1%553 2.0 10 min, F-
1L 40 000 r/min [ %% 3 2.0 20 min LIS 2] 440 (1)
NETs, it f£4E — 80 °C T LIS JG L2525 .

1.2.3 CRC @34~ A CRC 4ifg & (HCT116
SW480 .DLD-1) Fl A 1E 45 i b Bz 41 Jifd (NCM460 )
TE DMEM 355258 (Ui 10% FBS Fl 1% 75 - 4% %5
2) R IFE T 37 °C 5% CO, I B 5724
B53% 48 h,

1.2.4 CRC @wfessfAasn ff SWAB0 4 it fi Fil
F 24 fLAR A, #E 37 C N E SRS K. ffi A Lipo-
fectamine 3000 iF 71 OTUB2 1+ 33 ik M L FH 4
Xif B vector 1l siRNA ( si-OTUB2 . si-DDX54 ) J %} Wi
(R BRI o B (i-NC) 5 e 25 SW480 4 fity, #53L 48 h
J&i (] qRT-PCR 32 46 I 4% e 350 % 91 T )5 S b
9% fdi ] Transwell H 5% 5% 2 G0 6 v P s 20 i F
CRC 40 g 3L 15 3%, v Mkr 40 M9 422 Ff T Transwell
Jis, SW480 4 fifg 42 Ff T Transwell |, ELAK 40 it 5
HUN T X HR 4. NETs 4. vector 2. OTUB2 4.
OTUB2 + DNase [ 4. si-OTUB2 41, NETs + si-
OTUB2 #H ,OTUB2 + si-NC £H #1 OTUB2 + si-DDX54
2o XFHE AL SWA80 21 it AS AHUAE: oy 4b ¥, NETs 41
NETs + si-OTUB2 £ (43 5|fdfi ] SW480 4tiffi 5% Y T
si-OTUB2 ) SW480 #fiffu 55 PMA &b B iy b M4 41 fi
FEBE3%) , vector 24, OTUB2 £ .si-OTUB2 £ . OTUB2
+5i-NC 41 . OTUB2 + si-DDX54 41 (4B 55y T
vector OTUB2 1 % 3K Jii ki . si-OTUB2 . OTUB2 3 3
TR AN si-NC ,OTUB2 1 6 35 ki #l si-DDX54 )
SW480 4t 55 rfr M ki 41 My 4 4% 5% ) , OTUB2 + DNase
[ 40 (%4 1 OTUB2 32 35 Bk SW480 4l i 5
DNase [ ZbFHA PR 40 LR 57 ) .

1.2.5 ELISA #n IL-8  TNF-o . MPO-DNA £ &%
KA Cit-H3 R E YCAE Al FREXT IR 2 Al CRC B
MEFEAS AR ELISA 250 & 156 B v i 2SRRI

8 Fl TNF-o ¥ JE; Y& 5 NETs 3L 5 3% 5 1
SW480 ZHJifg, 1 000 r/min 2.0 5 min J5 B _E 5 Ko
{8 F ELISA 357 & /00 5 W - MPO-DNA & &%)
A Feak B A Cit-H3 ¥,

1.2.6 Western blot % & & & 15 RIPA 2K
PRI 41 SW480 4 il &1 2K (4, BCA 35 7 2K 1k
&, 47 SDS-PAGE e LUK I 5% M5 )5 , ffi FH 5% BSA
BB IE B E A 2 h, 3F 5 — ¥ T MPO
(1:1000), ¥ Cit-H3 (1:1000). 7 OTUB2
(1:1000)F1H; DDX54 (1 :2 000)7E 4 C FIilHH
ARG S HRP i iy —H0 (1 < 2 000) FE =R T
JFF 1 h, TBST UL 3 ¥k, ECL {4, Image]
B R A i T

1.2.7 MTT #nltapiEh & 450 K 3
SW480 4 fitl $22 F F 96 FLAR (2 x 10°) HFiFF 13 7,
ZJE R HE MTT 55 6 150 B 5 22 SR 0 5 2 40 i 1% )
PEATAI o RIS F7 (% ) = (FRIAE S W6 RE A -
TSR ) / Oof BERE S ROG BE A - 5 SOt
{H) x100% ,

1.2.8 Transwell i tm iofz £ E 55 YLl SW480
Y M SRR LS , AR T IR B R 2k v, PR 4
MWEEH 1 x 10° 4~/ml, Transwell /N2 (L1428
pm) ) = WA A SRR, SRS ) = A
ZHANM, FEH A 600 pl & 10% FBS [ 45 7 3E
P 24 h 5, U Transwell 8, FHAR 248 2R RA
(I 4% 225 FP B 6152 , 45 SR e )5 i
B YL 25 5

1.2.9 qRT-PCR #: mRNA %% {#i fj TRIzol izt
FI4r BRI 2H SW480 4l il Fl CRC i 21 4L
FE 5241 R RNA |, Nanodrop 2000 4356 B &
S RNA kB2l s . BR4E HiSeript 1T Q RT Su-
per Mix B3RS & RNA 3548 5% 4 ¢DNA 8K 5 3 1
SYBR Green qPCR Master i 7| & 7 Light Cycler 96
S5 E B PCR A ik T PCR 4714, GAPDH fE
RS, BRI YF 5 1,

®1 5lHF5IE
S LiF(5"3") TH#(5'3")
0TUB2 GTCTCTTTACCAGGGGCAGT ~ ACCGTAGCCCTCACATTCAA

DDX54 CGGTGATCTTGGATGGCAAG
GAPDH TGGTTGAGCACAGGGTACTT

CAGGATCAGGGCAGTCTTGA
CCAAGGAGTAAGACCCCTGG

1.2.10 A1z 85454  UALCAN %4 ¢ (ht-
tp://ualcan. path. uab. edu) ] F 43 #7 OTUB2 fiI
DDX54 #£ CRC 1 fff) 323k, StarBase % #E & ( ht-
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tps://starbase. sysu. edu. cn) FF T l] OTUB2 #9 %%
EEH, KHF B EAEL T H (http ://bioinformat-
ics. psb. ugent. be/webtools/Venn/) Bt RNA jil] 7 15
F N OTUB2 Ji5 SWA480 4 fitd i1t 22 7 Rk Bk A
PLK OTUB2 W55 H M52 . Timer £k )% (ht-
tps://cistrome. shinyapps. io/timer/ ) Tl OTUB2
TR A0 B A DG o

1.2.11 RNA @5  fEA CRC 4l SW480 4 fifg i
Heu si-OTUB2 ,, MAH L o /3 25 RNA, DNase [ 4bJ
A RNA SO EE TR RNA Y 57 & #r 4l ik
JE ) RNA #17 rRNA KR Befbdf HA B cDNA |
152 cDNA SRy | 4545 Sk 5 F 0 e A A SO 5 J
i RNA U7 0 5 f s OTUB2 J& SW480 4 g rf 1y
Ji A 22 53R e R o AR cBot FH P 45 R 48 78 19 U
&, 7€ Mumina 7L cBot A, Cluster A1
F1WIA 5, WA DN P 350 F 6 &5 cluster [ flow cell
ot D0 4 €17 R R i W = o PR R 1B L L
P<0.05 HZERfE8=1,

1.2.12 % 9% % % ( co-immunoprecipitation, Co-
IP) B #= Western blot 2%  Co-IP S5 FH T 56 F
OTUB2 71 DDX54 i AH HAE . Wk SW480 4,
Vo5 00 7 2R A 0 o R 3 i B 1 TS AR 05 A
OTUB2(1 : 1 000) .DDX54 $Hirf& (1 : 2 000) Fl il 2F
Pihe IeG(1 = 2 000) HLATE 4 CRIFF 4 h, 2500
AEET A/G BIR RS SRR &9, Wk
UUVE J& 1Y 25 F AT Western blot £l Co-TP 4 il
OTUB2 Xf DDX54 (1532 Z AL &M, & S5 X OTUB2-
WT Al OTUB2-KO Zf Mg #4752 , 2 ) 1] B35 o
APtz R YUK (HA-Ubi) (1:1000), HA-Ub-
DDX54  ¥4ifA 58 A B A/G BRlisiEskas &, i1
WP VEGIE 1T Western blot il

1.2.13 ZGRANE SRH K S-H B8 F A%
4 ( glutathione s-transferase pull down, GST pull
K GST pull down 525 K 4F OTUB2 Fi
DDX54 () H /E . 41 His Fric i OTUB2 i
DDX54 {£ K Wiz BL21 Fi38ik, 3 i HisTrap
HP 2 M #F 3 17 46 1k, GST 45 ic ) OTUB2 Hi
DDX54 WAE KRB Ay 18 BL21 th3Rik, IR A4 bk
HAK - BUlEbE 4B 2 M A T2k, X5 T4k GST
pull-down {lll i€ , GST Fric 2 H 5 A7 His Fra5 08
H7E PBS 4 CTRWEE 2 he HTR, AN H K
- BRSBTS 2 2 vhio b IR IR S WITE 4 °C
TFE 3 ho KEBRTH PBS SR TER 3 I, IEH]
30 pl 2 x SDS b A 2% il & W, 9K )5 4T SDS-

down)

PAGE 7347

1.2.14 His-tag pull-down His-tag pull-down SZ 565
HoiiE OTUB2 X DDX54 932 ZALMB M1 DL, e B
OTUB2 33 3 35 Jfi L i) SW480 4 Jifg =5 i T~ £E 8 ml
His-tag pull down R 22 Wi h 240% 2 ho 40 i 22
#1550 pl Ni NTA ZRAEZ R T 6 h, J His-
tag pull-down PEEZE IR 1 | 11 L I ATIV AR YR 6 52k
To BRTAE 30 pl His-tag pull-down ¥/ 2% vhif o
PeE, I 30 wl 2 x SDS _EARZE i &k o XHRE A
AT TN AT

1.3 Zit=41E ffif GraphPad Prism 8.0 4&X{f
PTG 0T o SEIR ARG LM « drifE2e R
7, PZRIA) AR o R, 22 40 2 ) LR T B A
RT3 0T, Z 2R R R P LR T SNK-¢ £z
55,P <0.05 AESAHAGIEE L.

2 #R

2.1 CRC EFSEMA NETs B2 R i 42 i#
CRC HfaiE WFNEZE 4 rh R 4 L B it NETs
I, eSS B — R A, G245 TNF-o £
IL-8, 5t B X R 21 #H b, CRC 41 & 3% 40 & 1
NETs #H 3¢ Kl TNF-o #1 IL-8 7K P E i (1 =
9.79 .10. 15, ¥ P <0.001) (& 1A) . 5% BB 24
bt , PMA 2H vp Ppi 21 i MPO A1 Cit-H3 2 35k
(g =19.09.22.49, 1) P <0.001); 5 PMA Z4{4H
Eb,fdi ] PMA + DNase [ 4b¥fJ5, MPO #i Cit-H3 &
225G (g =11.34 16.25, ¥ P <0.001) , &
PMA {31155 NETs JE i, 1fii DNase [ i T NETs
JKF-(E3B) o B3 B5 1 NETs J T 403 SW480 4
JEL ARG I A L % ) 55 4R 2% , 5 6 BRZE A B, NETs 4k
FRLYHNG ) AR 283G N (1 =7.69.6.72, # P <
0.01) (& 3C.D),

2.2 OTUB2 7 CRC ALAMAMPHRIEH SH
YRR 2 IEMH X UALCAN 4% 1% 2 b7 &8 /w
OTUB2 7£ CRC LI i3k T8l (E1 2A4)
5oL AL, CRC B i 21 24 OTUB2 i mR-
NA 223k Fi# (¢ =8.51, P =0.001) (|& 2B), 3 H.
OTUB2 mRNA F1#5 [1 7€ CRC 41 jitd v i) ek 1 &
NCM460 4l Jifd (¢ = 8. 11,12.89 .10.70, 7.59,16.48 .
9.99, 7 P<0.01) (K 2C.D) ., TIMER %4 /4 i 4%
AR, 78 CRC ot OTUB2 (33K 5 Hh P 248 it 1)+
XFRAEK-2 IEA S (r =0.16, P =0.001) (& 2E)
2.3 3Rk OTUB2 1% jn NETs 9 B I 1€ i#
CRC HfaE 1F11RZE gRT-PCR R4S R BoR , o
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b

A 150 50F Kok B a ¢

2 = a0l T MPO

£ srr B i

‘%100 I -— 2 Cit-H3 ;4(342

=@ 3 1t-

& § 20 i

s 50 %% T 1

z g 10r GAPDH =

= jaend

0 0 = p
fet HEXT 41 CRCZL fg FEx R4 CRCHL MPO Cit-H3
€ 250+ crednm D X HEAL NETs#1 CRCHIA
—~ && 60 &&
£ 20} T & L
B 150 F o 40
E 100 —— ® T
& o 20f
= 50f
0

XHHEZH NETs4H

SHEZ4]  NETsZH

1 NETs 4B RE3 CRC HiEEAFEZNEM
A:CRC [ FMgt ) BEZH A1 o o TNF-o i1 IL-8 K- I 45 5L B: MPO i Cit-H3 [ 2 [ 38 SR Rl 45 21 5 C - 25 2H 40 W 30% g A i 45
D & AN MR BRI ZE R x400;a: % FBZH ;b: PMA 2H ;¢ PMA + DNase [ 4H; S{@tREXTBRZH LU ™ * * P < 0. 001 ; 55 rfp b 40 ity %of HR 20 Le #55 «
#p 20,001 ;5 PMA 20 L& 222 P <0.001 ;55 CRC 4% BEL H#s . €4 P <0. 01

A B C 3
Hg 127 TCGAFEA » ”.13 3r ﬂi‘g »
® 10 Pé iy T
oy — seksk Z 2t i T
=z 8r e 2r = T
< 6l P <
% Z %
Eoar E 1t ERN
o
;M )
= 2 2 =
[_<
o 0 1 1 O 0 1 1 O 0
b 55 A S B TG . a b ¢ d
2 -
iz 4 =0.16
b d X » o P=139¢-03
a C 1 Z
5 T %°
OTUB2 = — P
o lr ## T K 2
. e - )
B-actin Q E
E - o 1
o
0 0.1 02 03
a booed R

2 OTUB2 7£ CRC HLA A H ) mRNA F15F [ Rk UK OTUB2 5 drify 40 i 9 48 K 1 53 47
A UALCAN ¥## 72 OTUB2 &3k 70N 45 5 ; B: OTUB2 76 5% A1 21 5w 4 243 b (1) #2325 € D NCM460 2 Jifd Fl CRC 41 Jifd & ( HCT116 ,
SW480 ,DLD-1) Hr OTUB2 f) mRNA i F 33k ; E: TIMER %4f8 /4 o OTUB2 55 oo P 7 4 Jfa AH % 2 9 7K - AE CRC Hp i AH G PE TN 25 21 5
NCM460 #iififl ;b HCT116 il ; c: SW480 4iififd;d . DLD-1 4l ; S5S54H L A * * * P <0. 001 ;5 NCM460 iy b4 . * P <0. 01, P <0. 001

#4375 OTUB2 J& OTUB2 1) mRNA /K5 F vector 4]
(:=9.47, P<0.001) (& 3A) ., ELISA #4553 5
7N, 5 vector ZHAH L, OTUB2 4 MPO-DNA & 4 ¥%14H
Xf ek Cit-H3 [k 18 (¢ = 19.29 ,12. 92,
BI P <0.001) . 40L& J fifZ 226 J1 4 (¢ =
11.11.18.32, ¥ P <0.001); 5 OTUB2 41 H I,
OTUB2 + DNase [ 41 MPO-DNA & & ¥ A % % ik &
F1 Cit-H3 [k BEREAG (¢ = 13.33.8.88, ¥ P <

0.001) 2 it 1% 3 A2 28 A8 J1 w4 il (¢ = 7.90,
11.20, ¥ P <0.01) (& 3B - D), 5t FEik
OTUB2 BB {E i NETs 7% I i CRC 21 i 11y
I ARZE,

2.4 BEi{E OTUB2 j¥i%: NETs i 589 CRC 4ia:E
NIFNEZE  RT-PCR Kl 45 5 /s AH xS % B4l
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Deubiquitinating enzyme OTUB2 increases the formation of neutrophil
extracellular trapping nets and promotes the viability and invasion of

colorectal cancer cells by inducing DDX54 activity
Jiang Liangjun', Li Wei’
(' Gastroenterology , * Hepatobiliary surgery, The Affiliated Nanhua Hospital, Hengyang
Medical School, University of South China, Hengyang 421002)

Abstract Objective The purpose of this study was to investigate the effects of OTU deubiquitinase, ubiquitin al-
dehyde binding 2 (OTUB2) on the activity of DEAD-box helicase 54 (DDX54) and its influence on the formation
of neutrophil extracellular traps ( NETs) and the vitality and invasion of colorectal cancer (CRC) cells. Methods
Peripheral blood neutrophils were isolated from CRC patients and healthy controls, then stimulated with phorbol-12-
myristate-13-acetate (PMA) or DNase [ for 4 hours. Western blot analysis was performed to detect the expression
of NETs markers, myeloperoxidase (MPO) , and citrullinated histone H3 ( Cit-H3). The expression of OTUB2 or
DDX54 was manipulated in SW480 cells, and they were co-cultured with neutrophils. The cells were divided into
the following groups: Control group (without any treatment) , NETs group, vector group, OTUB2 group, NETs +
si-OTUB2 group ( SW480 cells, SW480 cells transfected with vector, OTUB2 overexpression plasmid and si-
OTUB2 were co-cultured with PMA-treated neutrophils, respectively), OTUB2 + DNase [ group (SW480 cells
transfected with OTUB2 overexpression plasmid co-cultured with neutrophils treated with DNase 1 ), si-
OTUB2group, OTUB2 + si-NCgroup, OTUB2 + si-DDX54group (SW480 cells transfected with si-OTUB2, OTUB2
overexpressing plasmid and si-NC, OTUB2 overexpressing plasmid and si-DDX54 were co-cultured with neutro-
phils, respectively). ELISA was used to measure the relative expression of MPO-DNA complexes and the concen-
tration of Cit-H3 in the supernatant of SW480 cells. MTT and Transwell assays were performed to evaluate cell via-
bility and invasive ability. RNA sequencing was conducted to screen downstream genes regulated by OTUB2. The
interaction between DDX54 and OTUB2 was validated using quantitative real-time polymerase chain reaction ( qRT-
PCR), co-immunoprecipitation ( Co-IP) , Glutathione S-Transferase ( GST) pull-down, and His-tag pull-down ex-
periments. Results Compared to healthy individuals, there was an increased formation of NETs in the peripheral
blood of CRC patients. The CRC cells in the NETs group exhibited increased cell viability and invasion compared to
the control group (P <0.05). In comparison to the vector group, the OTUB2 group showed increased relative ex-
pression of MPO-DNA complexes and Cit-H3, as well as increased cell viability and invasion (P <0.05). Howev-
er, when compared to the OTUB2 group, the OTUB2 + DNase [ group exhibited decreased relative expression of
MPO-DNA complexes and Cit-H3, as well as decreased cell viability and invasion (P <0.05). Co-IP, GST pull-
down, and His-tag pull-down experiments demonstrated the interaction between OTUB2 and DDX54. In comparison
to the OTUB2 + si-NC group, the OTUB2 + si-DDX54 group showed decreased relative expression of MPO-DNA
complexes and Cit-H3, as well as decreased cell viability and invasion (P <0.05). Conclusion  deubiquitinating
enzyme OTUB2 can increase the formation of NETs and promote CRC cell viability and invasion by up-regulating
DDX54.

Key words deubiquitination; OTUB2; DDX54 ; neutrophil extracellular traps; colorectal cancer; neutrophil



