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B S 5184 Z R0 s 4L G 50 . (RZE RS, SRS RIS 5 0 s B 1 1 S B A 1 T e R AR R AR Y
B Z — o AT EEE T OB 30 (acetyltransferase 3b, KAT3b ) M3k MATPEE & & 4512 TE1 ( ATP-
combined box transporter E1, ABCEL ) I LBt T, Z3Hrmis Z I AR SCH: , 7R 88 A b A2 vh i 4 T S AL
Fik: HEH20204F1 H—20214F5 ] 7 B 2 B i B2 Be S BHFAR DIBR (8 i AR B 55 41 4045 5501 . R FH e 4l 814k
SPik B Ak (B ENih i ( Western blot ) Kzl ABCE1IFIKAT3bZE (1335, RAMAEIIIE ( coimmunoprecipitation, Co-1P) £
MKAT3bikE 1R IBFABCELE 1 LB, SRAAEDE R 2= KAT3bLLABCE LAY &A= C WAL RIIE L, SRS
HuRE 4k (fluorescence immunohistochemistry, IF ) FiEABCE1FIKAT3bTERELH LA EN S ZFRIA, 3T ABCEL LB
A5 K AT3b I AH I B 9 35 1 R PR RR IR O AH DG o M T IHIKAT3D si-RNA, SRAINE RN TR e B4R EC 10941
M. RFHSER 9 E e R A EHE [N ( real-time fluorescence quantitative polymerase chain reaction, RTFQ-PCR ) FlWestern
blothrMKAT3b mRNAZRIAFIE /KT, R Co-IPEL S s M4 Al NKAT3b RIAFIABCELE 1 LB bR T, &R BEmA
AU ABCE I HIKAT3bE [R5 F W25 TIEH 2% (P<0.05) ; ABCEIEHAEESMALUT RN T LBk, HABCEI
FHOLRE E S TIEWFIRAZ] (P<0.05) 5 EYE B =T LWL A MK AT3b ] LIM#EILABCE LR Y K& 4= £k
b, HIFIFSZABCELMIKAT3b& IR A2 [l iy M s RIS, 414U P ABCEL L BHE MK AT3bF2 15 HA HHC
PE, WERIEME; ABCEILBHMERKATIb S &M . HEV ML Rk a5 R VIR, iS5 AR IC o6 . A
SR N, RSN RNATIEKAT3b)E, ATHIHIKAT3b mRNAFIE FFik, [FIFABCELE M B LK PAL B3 F
M. 8510 B ETARTKAT3b S5SABCEI 4B B MG, KAT3bm &A1 fE 2 LABCEL &4 LBtk B2
iF5r+, TEEERIZIA D EA T EEENE.
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[ Abstract] Background and purpose: Esophageal cancer is one of the main causes of cancer death in China, and the morbidity

and death rates have remained high. Epigenetic acetylation modifications are involved in and regulate the proliferation, invasion and
metastasis of a wide variety of tumor cells, and the acetylation modification of tumor proteins mediated by acetyltransferases may

be one of the important mechanisms for esophageal carcinogenesis. This study investigated the expression of acetyltransferase 3b
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(KAT3b) and the ATP-combined box transporter E1 (ABCEI) acetylation level in esophageal cancer and analyzed the correlation

and molecular mechanism in the pathogenesis of esophageal cancer. Methods: Fifty-five esophageal cancer tissue samples and
55 para-cancerous mucosal tissues were collected in Affiliated Hospital of Chengde Medical College from January 2020 to May
2021. The protein expressions of ABCE1 and KAT3b were measured by immunohistochemistry and Western blot. The acetylation
level of ABCEland KAT3b protein expression were determined by coimmunoprecipitation (Co-IP). Bioinformatics predicts the
acetylation transferase KAT3b undergoing acetylation using ABCEI as a substrate, and fluorescence immunohistochemistry (IF)
verified the location and expressions of ABCE1 and KAT3b in cancerous tissues. The correlation between ABCE1 acetylation and
KAT3b and their relationship with the clinical pathology characteristics were analyzed by statistics. RNA interference sequence
of KAT3b for downregulation was constructed, and then transfected into esophageal cancer EC109 cells using liposome-mediated
methods. The KAT3b mRNA expression and protein levels were determined by real-time fluorescence quantitative polymerase
chain reaction (RTFQ-PCR) and Western blot. ABCEI protein acetylation levels were detected using Co-IP experiments. Results:
Protein expressions of ABCE1 and KAT3b were significantly higher compared with normal esophageal mucosa (P<0.05). The
ABCEI protein was acetylated in esophageal cancer tissue, and the level of ABCEI protein acetylation was significantly higher in
cancer tissues than in normal mucosal tissues (P<0.05). Bioinformatics predicts that the acetyltransferase KAT3b could catalyze
the acetylation of ABCEI as a substrate, and IF confirmed that ABCE1 and KAT3b proteins exhibited a high expression state in
cancerous tissues. The ABCE! acetylation levels and the KAT3b expression were correlated in esophageal cancer tissues, and they
were correlated positively. ABCE1 acetylation and KAT3b were associated with esophageal cancer stage, tissue differentiation and
lymph node metastasis, and were independent of gender and age. The in vitro experiments showed that the expressions of KAT3b
mRNA and protein were inhibited after RNA interference of KAT3b in esophageal cancer cells, and the ABCE1 protein acetylation
levels were also decreased significantly. Conclusion: There is correlation between KAT3b and ABCE]1 protein acetylation in
pathogenesis of esophageal cancer. Highly expressed KAT3b may be an important upstream molecule that catalyze acetylation of
ABCEI and have important potential value in the diagnosis and treatment of esophageal cancer.

[Key words] Acetyltransferase 3b; ATP combined box transporter E1; Acetylation; Esophageal cancer
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ABCE1H L BEHIIA . Acetylated-Lysinedit
R KAT3bHL IR A 3 [H Abcam A 7], A/GI
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XS EYARATR, rEH LUk SPItH
G AR RID ABIR H4 ) F BRI T SR R Al A7 BR
/A7), Alexa Fluor 488-conjugated “FHif s Yt
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( KAT3bHLsEREHTIAL = 1 000; ABCE1HLIERENT
R, 1:1000) 4 ClRELHK. EHEFMAT, =
Pl F30 min, DBAR(, AR YL,
1.3.2 & éa/m¥riEi% ( Western blot ) 4]

R, EEWRENE; RABER R IKT
B, PR TR SR PR B R
i — 3 M (polyvinylidene fluoride, PVDF ) fX
Fo S%MBNRTR EIREAIL hiS, BB B
I —Pt (KAT3bHLsRESTARL + 1 000; ABCEL
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KB RN B9 — P IR H 30 min, SV
G AT RO, IR . R Image
pro plus® A3 BT 1 45 ARG BE (integral
optical density, 10D ) {H, LLHHAYEHIODH
WZTODH Y L {H 2 2% 20 H A8 Y R TA i
1.3.3 ZHXATEREGBBHERLE (real-
time fluorescence quantitative polymerase chain
reaction, RTFQ-PCR )

B AN S RNA, H300 ng RNA, %
S8 sl R @ U B AT RO ¢ o DO E B

A &K ABCE1FIKAT3b mRNA AR ik
o MIXFRAR R 2449
1.3.4 A3 855 F= T

A YE B F O OB A s R
( Acetylation Set Enrichment Based, ASEB ) fii
AT L ABCE LR AR A R A L & 2R 2tk
(1 2 BRI Rl ¢ . ASEBANV AT LA A A&
H BARIRES, A mT AT L B I E A A4 L
TR A B 1) £ BE LG RS T K T e A 2 Ak i
RN
1.3.5 % RemEmyeitsd (fluorescence
immunohistochemistry, IF) %

HAY 60 CHEIRFETHLE20 min, —HE
N QT WElREh 2% vh A B ER K ( phosphate-
buffered saline, PBS ) GWEEHEERE; 5%
W 2F I3 % IR B30 min, JEEZARWIE;
In—¥t CABCE1#i4&1 : 1 000, KAT3bHLiAk
1:1000) , 4 C#, 37 CEiF45 min, PBS
VeI INPEEHRIC I 0 (CEHLRPEEPUA
1:200, FEHRIOEHUMAL - 200) , FiRH#E
HHE1 h, PBSHE3K; DAPIZ{110 min, PBSYE3
W PUAOEHKE B R, i
13.6 & EIE

HAHREUE R, INAA/GEUEHERS mLAN
ABCEFATE 4IRS uL, IRAIG#MFE2 x M
5P B BARFR450 uL, B EIH 400 uLE
ABDE, 4 °C. 15 t/min, [EEIRS#LT0E
12 ho 4 CEL, 7 L5 1 x 24H5 500
UL A/GEUIEREER. 4 °C, 3 000 r/min, 5.3
min, 3 DI, &E—kEkTERE, L
THW . 1 x 2RS35 pLAIZE AR x + 2
YL R AN ( sodium dodecylsulphate, SDS) I+
FEE MR A, 8 min; 3 000 r/min, =.0;
1TSDS-FR N ML EERE R IK ( polyacrylamide gel
electrophoresis, PAGE ) . HF# . £, A
—3¥T (acetylated-lysineBifA1 : 2 000, KAT3bdiik
1:1000, GAPGH#{&1 : 1 000) F3%BSAH
4 CHELK. MAZIUERZ.
13.7 HfR3EHRBAEES

EC10941 il 2 FH# MLRF R 5L 85 9% . RIIR
RS T3, BKAT3b siRNAFIFAYERT BEsiRNA
G EC10941 il 72 . SE4H K AT3b siRNA
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2H (si-K4 ) , BIEXT R4 HKAT3b siRNAZS
AR (si-N4L) , HXMBA T HEA
(NC4)
1.4 SritzabE

KHISPSS 21.048 . T FORBERIT &
ER G . 7225508 X £ s3RoR, TR
KT, FCXTREACR e %, 2240 IR 4%
RPN Z 7 2200, P<<0.05 25441t
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?‘JE'\XO
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21 REEBNMEEREFNEHLHABCEIF
KAT3bZE B R i%

T REH b L R, ABCEIER®
T b 2 E RS, HHERIE R RR3.64%

- --
KAT?’b--
CT NT

(46/55) , m TIEWEEREMN23.64%
(13/55) , ZRAGI#EXL (P<0.05) ;
KAT3bsE 76 &8 R A UM IE & F A 40
BHPE R A3 9 78.18% (43/55) F125.45%
(14/55) , AR (P<0.05, K1) .
22 REEMEEREMEHLARABCEIM
KAT3bZE B Rix

Western bloths |25 5 i 7~ , ABCE1TESSHilE
B P RIEE R (72.64+2.14) %, =T
IEHEERRALUT R (18.78+1.86) %, ER
Bt L (P<0.05) . S5UE & mas
KAT3bFE AR N (60.43 £1.76) %, f TIEH %
MELHZ (10.34+1.62) %, EZFRAGIHENL
(P<0.05, K2) .

(SP, x200)

E1 |BEENEEREMEALAFABCEIFIKATIOERARIA

Fig. 1 Protein expression of ABCE1 and KAT3b in esophageal cancer and normal esophageal mucosal tissues

CT: Esophageal cancer tissues; NT: Normal esophageal mucosal tissues.
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Fig.2 ABCEI1 and KAT3b protein expression in esophageal cancer and normal esophageal mucosal tissues

CT: Esophageal cancer tissues; NT: Normal esophageal mucosal tissues; : P<0.05, compared with CT.
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AT IEH AL (17.871.13) %, EZ5H
Bt Em L (P<0.05, F3) .
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Wtk FHATREA A AWML R (K) SH19F1
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KAT3b % [ 75 &8 i 4 40 [ B 22 30 R stk
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Fig.3 The expression levels of KAT3b and ABCE1 protein acetylation in oesophageal cancer and normal esophageal mucosal tissues

CT: Esophageal cancer tissues; NT: Normal esophageal mucosal tissues;

": P<0.05, compared with CT.

F1 ZEIEREBEKATIOIABCE AKYA £ ZBAL KT
Tab.1 The predict of acetyltransferase KAT3b catalyzed ABCE1 for substrate acetylation

KAT Site Sequence P value
CBP/p300 397 IRMLAGRLKPDEGGEVP 0.030 5
CBP/p300 19 VNHDKCKPKKCRQECKK 0.041 6
CBP/p300 415 LNVSYKPQKISPKSTGS 0.108 4
CBP/p300 15 RIATVNHDKCKPKKCRQ 0.153 8
CBP/P300 was known as KAT3b, the smaller the P value, the greater the chance of acetylation at its site.
ABCELl KAT3b

DAPI MERGE

( x400)

B4 HESLANKNABCE1FKATLE O ERSBALR hFRIL

Fig. 4 Immunofluorescence histochemistry detected the ABCE1 and KAT3b protein expression in esophageal cancer tissues

ABCE1: Red fluorescence; KAT3b: Green fluorescence; DAPI: Cells nucleus-stained; MERGE: Three image fusion image.
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IR BAA M, HAC R Eu=0.414, =&
BIFAX (P<0.05, 32) .
*R2 BEEALPABCEIZEHMLSKATIbRERME LM

Tab.2 Correlation of ABCE1 acetylation and KAT3b expression

in oesophageal cancer tissues

ABCE] acetylation
KAT3b ba P value rvalue
Positive Negative

Positive 35 8 7.466  0.003 0414

Negative 5 7

2.7 BAEEMALTABCEIZEMLEKATIbSIE
PRIR IR A AE I HE K 1
ABCE1Z it 5 & TNM . 41415
T B R B EERERS AR SE (P<<0.05) , S5 M AR
Jok (P>0.05), KAT3bFHPEZRILSTNMAMY |
AR EE Mtk L EE 5 A S TA ¢ (P<<0.05)
SV SAF RS TOA e (P>0.05, K3) .
2.8 si-RNATF# TiAKAT3bZE
A Hsi-RNA-KAT3b & A 4 5,5 6 R0

IPRZE, FEYLECT10940 il i ) 5 2 06 A Be
AT UL 20 B A SRt kI8 (BS) o RTFQ-
PCRA& M 34 41 MU K AT3b mRNAKHXJ % 35 7k
e, GEHR IR, si-KAAKAT3b mRNAFAR %5
i oH0.23 +0.03, si-NZH MNCZH £k m 550
1.34 +0.12f11.31 £ 0.16, si-KZ I mRNAFE K
B Tsi-NALENCA, ZRAZIH¥EX
(P<0.05, ¥l6) . Western blotkill £ 3 s,
si-KAHKAT3b 4 H K ik i F L Tsi-N4L KNC
M, EREFGIFEL (P<0.05, K7) , HH
AT T MKAT3bHIRNAFES A S
2.9 TiAKAT3bXTABCE1%E A Z Btk B 20
GREIL UL IE LR &5 R R, RNATHL T
KAT3b J&, si-KAABCE1Z Witk /K 53 T
(P>0.05) , Ifisi-NFINCZH ZBEfb/KF-22 5T
Gt L (P<0.05, KI8) , H/RMHEIKAT3D
fr ek AT LB AR EC 10940 i P ABCE1 2L kAL
Ko

#*3 REREALKTHABCEIZE . KAT3bSIEKRREFFUENXR
Tab.3 Relationship between ABCE1 acetylation and KAT3b and clinicopathological features in esophageal cancer tissue

Clinicopathological features Case n ABCE] acetylation rate P value KAT3b positive P value
Gender 0.348 0.274
Male 44 62.28 +3.54 34
Female 11 58.97+2.92 9
Agelyear 0.432 0.263
=60 42 58.76 + 1.42 33
<60 13 5524 +2.16 10
TNM stage 0.004 0.017
I 7 2693 £1.25 2
II 32 4554 +2.42 24
] 16 62.14 £ 2.86 15
Histodifferentiation 0.017 0.033
Well 7 24.53 £2.45 4
Moderately 40 56.46 +3.41 31
Poorly 8 68.71 +2.35 8
Lymphatic metastasis 0.008 0.014
No 41 4231 +1.34 31
Yes 14 68.15+£2.52 12
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Fig. 5 Fluorescent microscopy observations of R N A interfering KAT3b transfected EC109 cells

A: Bright visual field; B: Fluorescence microscope; C: Superposition of A and B.
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Fig. 6 Relative KAT3b mRNA expression after KAT3b
transfection with EC109 cells

" P<0.05, compared with si-K; Si-K: KAT3b si-RNA group; Si-N:
Negative control group; NC: Blank control group.

si-N NC si-K

KAT3b

GAPDH

7 RNAT#HKAT3b#ECT1094HM/EKATIbE HRIEE
Fig. 7 KAT3b protein expression after RNA interfering with
KAT3b transfection of EC109 cells

Si-K: KAT3b si-RNA group; Si-N: Negative control group; NC: Blank
control group.
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KAT3b

Ip: ABCEL
WB: AC-Lys

Input: ABCEI
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B 8 RNAT#HKAT3bHLECT1094HA/SABCET ZEL LK F
Fig. 8 Acetylation levels of ABCE1 after RNA interfering with
KAT3b transfection of EC109 cells

Si-K: KAT3b si-RNA group; Si-N: Negative control group; NC: Blank
control group.
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