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NKHER L 95% L) FHR 2 e A e Pt 59 4 (al-
ternative splicing, AS) , X —d AN EQ RS FR
P AN [R) SO B AS BT DI REFN 25 A0 e o TR SR ik
Wssih AS 25 AR, © 0 H 35 B2 R
B S AS AT DA AREAE o (HIZ V22 59 30 19 [
THIPLEIE M ATE R, 1 HAH S By 2 bl
PSS R I R FNEE 7% 22 8] 1 G 206 T 0 1 9
PWEKREE, IV EE 1 (epithelial spli-
cing regulatory protein 1, ESRP1) (EAZ ARG K T 4E
(eukaryotic initiation factor 4E, elF4E) | 22 & R & £
B4R 1 (serine splicing factorl , SRSF1 ) 45 B3 1]
W FAE Z R T S B R E iRy T I . H
H ESRPI 7E & ZLAR I (45 B O i 45 B
Jdes B SR N 1 R 2 B RE h AR R e R
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P T, 1 Pre-mRNAs |95 BT P 91
A e VIS B F ] A2 85 4) . ESRP1 38 &
TGN CDA4 A HEAN N A R 552 4% 2 (fibroblast
growth factor receptor, FGFR2 ) 4 Z Fh i 4l 4> 15
5 b Fz - |81 78 i %% 4k ( epithelial-mesenchymal transi-
tion, EMT) 3 F2, It 4F, ESRP1 34 7] 5@ 3o H At {5 &
A AR AL S 4% A e IR DR Qs L L ik
IS O MV 24 o B0 S5 7 P B AT ST i

2 ESRP1 7£ EMT sh €

EMT AR it ot —A~ g #e, B E R 4ok
& TR IR RS AR AT 8] 58 5 40 I R R Y B AL 1k
J5t, B LARTAS B4 4 41 32 3h 7 HRE g A HC A
AEFRIIRE . TR EMT fE AR A A 412127 AL i
PR 2 , S T 40 B T P T R
YA M IR AE TR 24 1 A I 2 7 4 55 45 b 240
T PP AN RERIAT SRR

ESRPs £ ESRPL F1 L Bz 85 UIJH 1Y 8 H 2 (ep-
ithelial splicing regulatory protein 2, ESRP2) , /& |- {7
Frse ik N i B2 — 7. 2 ESRPs JEA R IK
NIRRT BRI A A A EMT i 2, kA EMT
I 40 i 14 24 280 0 o A0 BRI 1 O 2 e A AR AT
RIS Sy BRRE 13N A PERR IR $278 X EMT &
AR I bR 20 AR A T RE LEAE 6] B ARS8 A8
M AT BoR ESRPL I P 20 A 2
51 hMena (the cytoskeleton regulatory protein hMe-
na, ENAH) [FGFR2 - IIIb ,CTNND1 FI CD44 %5 T Jjif
HUOY1 I LR R S P BT 3 i bR B 8 240 1Y EMT
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FEREPUR A R E— @B R BilanA oot &
7~ ESRPL vk B2 v DL B 4252 2 5 23BN g
JfidE i ged 4 i EMT (91 2 59 D) 3t B o #6017 51 R
Jii TCGA FHEAT Meta 43#7 2 J5 & B, ESRP1 K3k
e T S A D R 5 B g o EMT aob AR, R
BB E N ESRPL 5 PR 6 3k 19 22 4k mT AT i Jg8 4
() EMT 3 f7= A smm AEAT A V2R FIPLE R T
it , T BRAST

3 phyErh ESRP1 f XK

3.1 ESRP1 58 R4 &
3.1.1 k38 K 48 J8 % (headand neck squamous
cell carcinoma, HNSCC) HNSCC 2 H i 2 Bk ¥E LA
HRVA Y M e Jj 22—, HC v 11 R 40 98 (oral
squamous cell carcinoma,OSCC)J& HNSCC ¥ LI
MEAY, SR BRAE (9 BT 25 A R0 B2 7 150t RE A8 %
HNSCC #:47 BAFAE R GAERIRYT . H2MNE
HIN AR F  HNSCC 3R Y7 SCR A TS 15 (e ATy
AR, A 50% (Y] HNSCC 45 77 78 3030 ok # 3k
(b T 45 e % 0T S TR A

£ HNSCC 1, ESRP1 3k N I I A 25 kA2
ML S S5, i 23l —Se PV o, 5] a0 200 )
SR DL R AN 2 [A] RGP , TR 2E EMT 1) % A4
R, Zhao et al*! JTE T ESRPL A] LA 3 15 5
circUHRF1 #9415 7 i, circUHRF1/miR-526b-5p/
e-Mye/TGF-B1/ESRP1 J5 5151 4 ¥4 I 7 0 My
22 Rk OSCC 1 EMT (i . Ishii et al” % By
ESRP1 FI ESRP2 75 1EH 1 F & b Bz A0 Mo vh R ik &
At , e OSCC Jia 28 By F vh 35 5 Tt &, [
IR I T ESRPs 2 35 78 I I 20 10 4= 28 T % 7 5
PR RIS | #E—20 T fi ESRP1 5 EMT Z [a] Y
PEAEAIL] AT BEAT BT E B B9 HNSCC 3597 Hmg,

B L IR e SR AN R
3.1.2 B FURRABRE OOH WEAE , b

FIIE O BRI B GE T & B 2022 4 o [ B &
BIEIA 51 0 NPT AERZy 40 7 N A8 BIE
FURRN G2 W RRIT A T BTk R TR
BREARIA ARG S B R Tt TR R A
HRBEMARG 5 FNEARPIREAR, Kzt
R B EAE 3R 5. 2% o Lee et al " SIEW T ES-
RP1 wf DAl B 96 64 ok 3 40 i (40 4R 28 R e %, BV
S ek 4 i v ESRP1 LA S0 il S e 1) & 2B B
AR 240 % B2 1 g

3.1.3 J£AE % (pancreatic cancer,PC) PC Z&—7#f

1R 22T SR A NENE I, PC AR B 5 AR N AR
FEFAL 9% o TN IPT RN A% 1 ik s S0 2 3 2
FH VA SE 25 ik AT AT . R, R TEiR T it
T TP 200 5 PG AL 7 A 7 R AT 24, S e AT Y
ROR o T EMT A] DL e i 245 405G 45 = 38 2%, 3
SRAIT i 245 Pk, AE 2 Bl A e BRR RNA - (cireR-
NAs) I8 K P 5PAE M RMTUG A . A
46 circRNAs 1 Ry 350 3 L 1 I 26 K e R8Tk
ST BT 2578, 1A 2 cireRNAs JUELAG 1003 g i)
Filo Yu et al ™ FFFEIERA , cire_0092367 W] L) 7 41 i
HEEAM H] miR-1206 135, AT _E i ESRPL ()
FIRINH EMT SEREIFEE = PC A X 5 DU A IR Y7
YRR o OXoF R R 3 g i R A 455 I 4% 0 9
I, 55 HAh SRR S R 5 i b CD4dy /K P
Bt o AE KLM-1 41 iyt 3k ESRPL 23 FG-
FR2 Illc pyeik, JEME Al i A K R ZEFEFS
B o X UERFT AW, ESRPL AT i 8 A 5 0
PR E DA TER R, W PC B A LT
(R SR R E AN
3.1.4 % AWM ¥ (colorectal cancer, CRC) | Rz 4H
it 2 i T %) L ) 3R W, A B T 4 M A
R 2 S S A 8 1 2 R G A R RS s
A Al BEFEARAEE R CRC 55 I & . H
T4 RN R R S i b B A AN REAG 18] 78 5T
YL —FE B RS s, BT DLTE b B2 4i g e ESRPL A
ESRP2 FA T mRNA SRy R SR 1E R, 5
WEFRSNE s & UG /Y RNA BB P51 45 4
5] 78 B 40 e N e ik ESRPL Al ESRP2  {H &3k F5 2 1Y
B S -1 SNAIL, 3 B PR 7 1] L EA T (8] 78 5T 7% 53
B, WL 1 R o

Fagoonee et al'"' 7E4>HF CRC 41 4VREAS I % 31,
SIE# LML, ESRPL 78 CRC HEWREA 21k
ACFIEATRE, [UTHER ESRP1 2 80 ENAH 11-12
M FGFR2 e 530 My FE1G N, SR AE Caco-
2 M rpit F25k ESRPL |42 530 ENAH 11a fil FG-
FR2 1 (4R 3K 380, #E 17 {2 #F Caco2 #fi il 38 7
TESERV AR AR 52 06 v ESRPL [ 3 36 4 15 R 14
TR KA O, m R ESRPL Ji5 g (B 23 4 /), & 3
ESRP1 /] DA% PI3K/ Akt {5 538 %53 CRC ) i
JAANAE K . Vadlamudi et al'"™ o [f £ & BL7E CRC
78 BN B H AR A  ESRPL 233 2636, JF H
UUER ESRPL AIfEiE CRC M 438 T JG8EH
WS CRC 4 A0 TF 20 Mgk AT Y 4 2 DX 26 A
B AR e S L A3 A, S5 R R W ESRPLH] L)
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Fig. 1 Role of ESRP1 and ESRP2 in epithelial mesenchymal transition of colorectal cancer cells

i 1 R ] (A8 AL R O BT I e SR 2R
ek —f FE v FGFR2 i CD44 [ 8 432 72 W th 25 155
G EMT SERR, {2 b Mo & A2 e B e ik i
FELE R PR AT LUK ESRPL #1Lk CRC B AETR T 41
5

N O

3.2 ESRP1 5 RGRE it i bk
LB S TR 22—, L 245 85% Ay AR /)N 241 i i i
(non-small cell lung cancer, NSCLC) ,15% “fy /N4 ifd
Jitides o S AR 20K NSCLC 432 3 KA ifi i
Ji% (lung adenocarcinoma, LUAD) | 80k 40 M 955 A0 K 21
Mg, Hop LUAD J& NSCLC fiy B2 25 5 i
NSCLC F 60% , Cui et al'™' % Bl 15 iF 4 fiti 41 41 4]
Fe,NSCLC (i R AL L SURN A 41 40 b ESRPL 2R
FLR 3 B S 0 . iF— 25 4 A & B ESRP1 Al
EMT Ff 5% S K Twist 7Efili 41 21 i (1) 33k 2 1EAH
%, 0] LAy F ESRP1 J& NSCLC % 2l 57 1 J TR 2%
ESRP1 7E i Hhoce 40 i o 14 36 38 05 42 28 1 iy X
) R AN, T R ESRPL 2335 i LUAD 4 e i 1=
2%k ESRPI 5o 26 34 U 2 31 ] H1299 F1 AS549 4 iy
(12284, 7E HA60 FI A549 k4 cireNOL1O Jg
ISR AL A 06 ) 3B AR B R RS BE T SR T 7
cireNOL10 = ki ) 2t BUAH S B . ik 4h

TERR B2 56 vp 15 2 3 — 25 52, B cireNOL10 #E
it A R & NI ERIE . SR AR ik se,
ESRP1 5 cireNOL10 454 -l HIF 4k, 72 H460 FI
AS49 41 it b # B% ESRPL J5 cireNOLIO i 3 T
P Qu et al' % B ESRP1 7] L3 it 5 5 CD44
F1 FGFR2 (1) 5Y 22 V. 8 i ) 46 ok #1l il LUAD ()
EMT 3%, Zheng et al''”' #fF 5% % B ESRP1 W] L4
1A CARMI #F 17 16 35 M 85 422 % 310 ] TGF-g/
Smad {5538 45 , I T ACAE Al ds B8 5 e Ak 7 o = A 1Y

M2k, XEERFFE4E R ESRPL T 7E LUAD &
A AR S AR AT ST S Ak 1 LAl 7E R ok ESRPL nf
RE RN filiges F8 2 AT TE TR T HE AL o
3.3 ESRP1 5458 R 55008
3.3.1 3sUpgs  FLIRJE (breast cancer,BC) J&7E £
PR 752 1 F R SUR b B 4 M8 59 2Rk 42 AR
(), HOR R ARG T 2B g i . MEBR 32
1A B4 [ estrogen receptor positive, ( ER + ) ] 3| JIf 9
S W FLIRE 2 B, 29 5 T FLIRE 1) 70%
WERIRITAE(ER + ) LR R4 B WA 72, (H3R
SPIGHY 10 4PN 204 20% 5B 2 7= A i 24 1k
SEURIEME K . (E(ER + ) FLIYE T, ESRPL 1Y%
KREHBEAREIEMHRK, 78 ER + BRCA BRI A i
R ESRP1 23 eh 78 B He e P il g i) A= < (HAN 25
U] e BRI DG HE EMT B 5[ - 41, ESRPI
TUBRIE S Wi I R A3 3 A, 2 T -5 Sl S 7 A
A E 1 FNEEF 1 ( stearoyl-CoA desaturase 1,SCD1) | fig
W5 ER& I8 I (fatty acid synthase, FASN) A1 2 H il
Jiit & ik ( phosphoglycerate dehydrogenase , PHGDH ) 1
FB R G T (ER + ) FLRE B X5 I
AR 251

Xu et al' ™ %F 1 064 {5 7L 955 4 A< BF 5 2 1,
ESRP1 {1 5 4 5 v [ DUV 2o v i 7L IR 5
JEMEAR O TE = B LB 98 H, ESRPL 5 3 cir-
cANKS1B ik T 9 [ If 2 5 4t 1 I 96 40 1 1 4=
MRS, DR ESRPT A0 4 52 0 = [P L iR
BHERWAEGNEEANE "™ 18 (ER +) 3LIRE
H1,ESRP1 5 PHGDH 11y 5 JE B X 455 2 1 fin ik
JEANAL ) mRNA FaE P, B ESRPL (3R] L) i 3
S (ER + ) L b 96 240 e 1) 26 4 S AR, 5 (ER
+) FUBE EZEME RN R BUS A1 6™ . ESRPL T
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PFRIR 2T CD44s [ 7KF-, FEAIL CD44vy 7KK,
CDA44s 551 B (0 b ed - 20 o e 1k AR 2 P 2 T 52
IEARSG, T CD4dy 5 B R Re M 5 A G, 5 g 41
MR FE SR IEARSE ™ o ESRPL ZEiR I V545 A1
TS5 RS \TNBC Je HER-2 3o 335 B FL 98 AR
Fh R EERRE, EPURSCR 2 X
WFFEARE a7 FLI R S AT S

3.3.2 THE B (cervical cancer,CC) &%
LI AR R 2 — , e B b B A e
WEFE SR HET, B3 S0 M 20 i S L R 4
R 2% HRIEAILE AN BIRG . PRLG, 9 S
e A0 L ST IR AR R ML TRKE A B T 1 A CC i IX N
B, Sy CC R i PR T8 FIE T $2 41k B 22 i 2k
R AW TRSHRLY T, PH0EN], W] Lo
ESRP1 45 Cyclin A2 ) mRNA & 52 B 28 g J5] 24
(AP , T 55 200 o] S0 45 i e G139 I /8 000 1 ok 9
YRR RS ™ o 1k — R IR IT, ESRPL AL
DA AT A8 B 40 e g 20 B ) EMT 3R R, 38 AT DA
T3 9 e 8 20 P A mBRINA RS P R 41 o] e g
ML HG 5, X W AN E ESRPL n] BB N B B
S DU 25 ) 1 FRARU % 3 5 047

3.3.3 PSR OPEUEZHEA AR =R R IR
R 2 FE A B ey B B RHIERAE , e P 2 70% ) B 2
Ji5 R b Rz R B 8495 (epithelial ovarian cancer, EOC)
O SCk > HiE W ESRP1 A fiEfE EOC AR & J&
) —EMER . EAR ESRPL I [K 76 5P L5 A1 00 5L
e fiea 96 A L A 2 KK AN L fHRTE EOC Hp ES-
RP1 &3k ] DLz mi UL 50 25 11 40 1 B 28 20 58 902 12k i
REANMLAG EMT BERE . Yu et al " @ X 50 2 g
HLURIE R 0P LA ZUWHE RS ik il T Rs 2 5
=Y cire-NOLCL ¥R AT A by F] i EOC i Jig Sl
BIEZFZ bRz —. 1 ESRPL A LI 5 circ-
NOLC1 #5452 it EOC v i & A8 B2 & i, X s o
EOC #ify 7 48 T8 A I I 1]

3.4 ESRP1 5ifR R 5 iE

3.4.1 EmBE D) (bladder cancer, BC) 245
RAETEIE M RE IS b e R, I W PR 2R G i DL
AR IR, o e N R WL 2 — . #J> BC
BEMEERS R h SR MR, B Z R
AWrEALTT U ROR B2 . WEFE N BITE S # BC
BEWPRA R & B ESRPL 23k & W] @ i /b, 78 BC
B IR 1 19 Hh ESRPL &3k 5 W B AIG, 7EfA
HNFEFRELEG h, ESRPL JK P28 {25 52 W) FGFR2 78
FGFR2-I1Ib 1 FGFR2-lle = jil ffy 7 2 b 4 i 50 3

T 240725 e A B A= K A B BE 1. #E PDX gl
Rirh 7E4E R BC 4 ESRP1 (k&5 , AU
il T RR BRSPS A iR A0 I AR A B ek T i A
P EMER L X th HiR % ESRPL 0] BE £ i h
KA BC B3 1RTT o iR A .
3.4.2 wiglR APUARAL TR MEREER T O 4
Ty A T e O B R S i RE— 1 91 9 ( pros-
tatic cancer,PCa) . £ %I PCa f#82 A [A] (1 15 16 77
FBA AN A L LT W, 1A 2 g8 3
T BT T ARIBIT o Wi b AR
B GRS B A e A AR & E R PCa
ARG ek — 25 X Hi A g 2R A T 12 R W
WF5E " F W1 ESRPL J2 fiT 5 R 1 Kz 240 it r (1) 22 52 4
TSR, e s & St A v R S AR
TEXTZ) 19 000 5] PCa f8 & AT g LAk 53 Hr
B &3, ESRPL (57K F- 3R 38 7l B 2 3 88 &2 & 1)
U5 ) 1R N B R DA = D B8 N2 s A iy
ESRP1 1926 1Kt 5 50 19 1= 28 & Ll A5 51,
XERE 5178 & R AH 1 ESRPL f s 414k 53
Mraw o] V£ PCa A Wbr W), KK 1] B Gleason
PE43 R S8 R B R F PCa 9 4340 .

4 iTFig

TEZ 4L ESRP1 Sy B R 2 iy i i v, 2280
TFEiAE CDA4 (1% B $5 5 52 il B Jeg 1 2 2k SR g
ESRPI 55 1) CD44v By IE X AT 58 LYN 119 7%
P, WG PIBK/ Akt {553 B 55 4 51 B 40 My T,
PI3K/AKT {553 % [A] IF 5 g & A= | & e LA S
PEB YN G, CD44y G YIHAL AT s MAPK/
ERK FI STAT {55538 % i/F — 25 52 M o 928 248 M 4 1k
1t ESRP1 5 7K P35 1y B 26 gsg i b, FGFRIIb 55 4%
JE AT LA RS e eg 240 B 3 5, 1 ESRPL fIR7K - 3Rk
/DB RE U L FGFRIMe B 3276 200 3, S S0
Y f 28 R RS B9 B . ESRP1 Wl =5 T
ENAH (1854 %88 F 0240 i 18 sh FI R b R #5255
FEAVEH], IR 2T e Pt s R
T B3R ESRPU 42 BB £ PE 8T 42251, ESRPL 38 4 7
circANKS1B | cireNOL10 F1 circUHRF1 £ [ 3£ R
RNA 54, 7E LUAD 1 ,ESRP1 [IR7K -2 35 25k
/> cireNOL10 [ 4= B, I fe 238 1+ 9 7 SCML1 i it
Jigg A . ESRPL 85 4% J5 155 7K F- i circANKSIB Ffl
circUHRF1 4414 4y B4R T BC F1 OSCC 1 Jip
AR, FIRBFIE R ] ESRPL TR IE Y R IA R
A 2R M O ESRP (= 3% 35 B RE AR F Jib g 2k K
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Fig.2 The variation of ESRP1 expression level and its influence on the signaling pathway

FIXSALTT HOARBTHE , T ESRPT AR/ 12 38 JU 42 fe Jif
TENAE A EMT AR, 5 5 e 83 240 10 19 1= 2% it
¥, RBLHEAE M IR SR . R ESRPT AT Ay
S bR B TS B 7S , 4 1) R4 ESRPL R] BB 2 4 9
KE R 1RSI W RIS 7 A BURGE I . B T I
SEEGUESE X ESRPL AL/ HI B0 B 5E WL IET 2.

5 45iE

BA BT, ESRPL 72 AT A1+
Gy 7%, ESRPT {1 R 7K -2 3k T LARE Wi 22 ol fie A
HH 20 L PO B, 5 I8 T B 2 1 5 P 0 e ) e A2 e
71 T ESRPL 75 i e Ji iod A v 2 35 4t ARG U A
A7 AT RE BN AN R AL RS . AT AVFZ
iR A ESRPT LN R P AL g A B AfG , o 2230k
— A5
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Advances in the study of ESRP1 in tumors
Yang Ruirui' ,Li Yanli’,He Liang’,Ling Bo’, Ye Guangbin'
('Institute of Life Sciences, > College of Basic Medical Sciences

*College of Medical Imaging , Youjiang Medical University for Nationalities, Baise 533000)

Epithelial splicing regulatory protein 1 ( ESRP1) is an epithelial cell-specific splicing factor that in-

volved in selective splicing and translation of multiple genes. ESRP1 regulates signaling pathways that affect cell
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proliferation and tumor growth via mediating target genes and regulating cyclic RNA cyclization and biogenesis in a
variety of cancers, including head and neck squamous cell carcinoma, carcinoma of colon, and prostate cancer.
Through integrating and analyzing the link between ESRP1 and related cancers, provide new ideas for the treatment
of tumor cells in which ESRP1 as a key factor.
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The root canal microbiota in apical periodontitis

and pulpitis based on 16S rDNA sequencing
Li Yuzhi'?, Su Xu®, Chen Xiaotao®, Xu Jie’, Zhao Li’
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Abstract Objective To analyze the relationship between microorganisms and endodontic disease by using 16S
rDNA sequencing to compare the composition of the microbial community in the root canals of teeth with pulpitis
and apical periodontitis. Methods Clinical samples were collected from teeth requiring root canal treatment. The to-
tal DNA of the bacteria in the samples and the gene fragments of the V3-V4 highly variable region on the 16S rDNA
fragments were amplified through PCR. After sequencing by NovaSeq, statistical and bioinformatic analysis, inclu-
ding phylogenetic analysis, diversity analysis and analysis of group differences, were performed. Results In total,
6 teeth with pulpitis and 7 teeth with apical periodontitis were collected, and a total of 8 510 OTUs were obtained
after next-generation sequencing, and the analysis of bacterial diversity showed that the difference between pulpitis
and apical periodontitis in terms of the composition of the bacterial flora was statistically significant (P <0.05). In
particular, the relative abundance of Proteobacteria, Acidobacteriota and Actinobacteriota phylum was significantly
higher in the roots of teeth affected by pulpitis than apical periodontitis. The relative abundance of Bacteroidota
phylum and Synergistota phylum was significantly higher in the root canals of teeth with apical periodontitis. Con-
clusion There is a complex diversity of infecting microorganisms in the root canals of teeth affected by endodontic
diseases. The microbial communities in the infected root canals of pulpitis and apical periodontitis show some differ-
ences, and changes in the microbial composition of the root canals may be associated with the development of endo-
dontic diseases.
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