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MiR-155 #0[q) talin-1 E R ISR BT E RSN 2 HE
BEE 8 EPC AR

* F, IAE,

£ 4T, M
(1. frfa R TR B s R 22 g, 28 T
2. il AR ML IR S5 Hhoy, A

PR, # X,
—_ B3
#, RWHE
510225;
510230;

3.EMTTABAMEERAR, I & X4E 525200)

FEE: Jf 9 % miR-155 FeAF R & AT B M4 % 48 (FC-EPS) % 5 oy 41 i 8 = v B9 1B A AL,
AL X A RNA T3t (RNAI) & A, # 34T &£ 5 miR-155 fe g [F R & & X W (walin-1), ¥
& 4% FC-EPS % S th 40 o B =, 3% % W talin-1  miR-155 Wy ¥ & &5 . 7 FC-EPS % &
iR IRy, REAAFEEASSE, ERATKEN BRI E AT HAITE g Caspase-
3WiEf, B EGNE 2 FREATWRME, K/AR7 4K 200 ku F1 250 ku; 44 2 B
7 Talin-1 F A% K38 il b 4% 4 48 b % 08 28 g (EPC), 1T &3k 8y Talin-1 %R H 7€ K T 20 i
THHAE, FRNE EA 2 XRE G FMEK. AT, UL FC-EPS # 4 EPC 47 /s Bf, Talin-1
ETHRHEREZNEFAT, AR FAERAT. A, £FFCEPS F R AW AT HITEF,
28 ff 1 3 - 98 miR-155 & 98 45 ¥ 3 B falin-1 mRNA Fo & 5 2 3 8 & 1, LK = 4 Talin-1
B ERMERAE AR AR T AR N R R AR E AR R R R E

KA AR HATH ; miR-155; talin-1; 410 F1-; RNA T4

FEES:Q933; S942

MR B AT B (Flavobacterium columnare) J2&—
Tttt 53 B A3 A i D, JLF R BT A IR K
LR SN W e 1 S D A SN0 7 £ O & s 1]
W G R R B P R it o R 5 A TR 5 1 T T
SN 2 T TR D AT v R B A ) Al . TR R b
Z B (EPS) & TlUA: W AE A= AR 78 v ™= AR i Xt
HASGERPERHED ERY, B TMAEYN
WPy, #Bh1E Fik AR, BAAE
AR AR LA E FERBAAE S EE .
EPS HAA ZFAEWWE, myisEf . PiiiE . it

WS EHA: 2024-02-28  {EEIHEA: 2024-04-14

BIWE: EHKHARREIES (31602190); il 2022 45 A4 R SEAMBI S E (2022B2003); 2021 4
I RARHAUHT A 2 MRS % T (202150082); T AR 48 BUARAR M Mk B A A 2 6137 1 BA-7K 7 e
N5 £5 A B4 3 SR BRI i GHT T BA (2019KT141)
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XHEEARERD: A

DA BE T A5, A 5 RN W] i 2R 9 SO
microRNA 2 Z A THEZEY PR —KK Y
22 nt (N IEPEIE S5 FREE RNA, FEANM0EY .
1o, Y4B A1k S DNA 852 4 Z A= B F o
RAEEHEPAEHY, 56T miRNA 7EMi .30
Y DR v B R AR B 2 T iR 2 iR g,
A miRNA 7E 2B Ik HOR RS B, 12
ARk, AR TR EAT YL RN miRNA
AR FRFSE o AS TR A BT AAF 5E % B miR-
155 Z 54 IR B 6 i S 2 8 (FC-EPS) 15 %
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FOAIIIR T, R miR-155 VR 40 ML IR T L3R 1O
W I TR I B R 5%
Talin-1 J& 4 i 2 541 DR IR K73 FHE O
Ji, N K2 50 ku AYERIE Sk AT C o k&
220 ku AUATAR XI5 HAbE A
JREs G RTIREX, TR IZ ShiTE R . A0 A2
U A AR B 45 Rl 1 & 2B R R v A 5 i L
FIVE S, AN, Talin-1 J2& 40 i P9 4P 3R 85 8 15
B (BB, AN AP I T -2 AR AR 5 b
)RR 7, AEAN N AME S e St b &
FEVFRAEHY, a4l , A3 (Homo sapiens) % I
Bz AMEAETS T T B (Salmonella spp.) BEYLHT, £33l
b B AL S0 A0 AR R R JE AT
(Bacillus anthracis) &G NJSHE, 4 i 2338 o JE
BRI EE T, RS R R ORI B R AR
i BN T 1 T D3 S S T A - - S

] — SN ) R o B E AR
1 MRS TA

1.1 SEIHR

A5 i P8 1 Rz S 4L &R (EPC) A R
HARAT, MR EATH AN Z R IR O R FH 2
FEUTIE TR, RNA MHRICR H TRIzol $2 U5 .
miR-155. talin-1 Fe e T M B, FOLEET Y
(# 1) AN biotion Frict RNA # A= T A T 42
(i) e A RRA Al e dil. EMSA {5l & . Talin-1
Hifr . HA B¥4i. Caspase-3 B HAHT (32 ku) 516
BB (17 ku) B F Sigma 237, miR-155
S 2 F S 51 i &l 3 RARAE AR RHE (dbaD)
HIRAF], cDNA R SHAF G A=A TR Ok
%) HIRAF, AR FRFEESLRIE A Gibeo AT,

*1 5195F%)
Tab.1 Principal oligonucleotide primers and RNA used in this study
eS| SIA R 73 (5"-3")
gene primer name sequence (5'-3")
talin-1 talin-F CATCGGTACAGCGTCTAAGAT
talin-R ATCTGGCTGCGACTCTGTCA
miR-155 (biotin) biotin-miR155-F TTAATGCTAATCGTGATAGGGG
U6 U6-F CGCTTCGGCAGCACATATAC
U6-R TTCACGAATTTGCGTGTCA
miR-155 mimic miR155-F UUAAUGCUAAUCGUGAUAGGGG
miR155-R CCUAUCACGAUUAGCAUUAAUU
inhibitor-155 155-inhi CCCCUAUCACGAUUAGCAUUAA
talin mimic talm-F GCCAGAGCCAAACAGUCAAA
talm-R UUGACUGUUUGGCUCUGGC
inhibitor-talin tal-in AUCAUGGCUAACUUCUUCC
NC mimics NC-F UUCUCCGAACGUGUCACGUTT
NC-R AACGUGACACGUUCGGAGAATT
inhibitor-NC NC-inhi CAGUACUUUUGUGUAGUACAA
talin-hyb155 tal-155 GCGCGGUGACAGACAGCAUUAA

1.2 BREB EHA alin-1 BE%RERRAAE

S (Cyprinus carpio) B [ mRNA 751
(XM_042731971.1) it 4, $EHUEE K7 ik 5 LA
&L RNA, FJ5 5550 cDNA 1E i, sofe
talin-1 ) mRNA 2K 75 7 626 bp, 7746 & IF
Wis, FEY =Y RmWmE I HA AR%, EHEA
pcDNA3.1 8k, ##ih Talin-1 23K TR,

1.3 EERIEH LI (EMSA)
talin-hyb155 J2BHE H mRNA [ Fillgk miR155

https://www.china-fishery.cn

VEFR) 22 nto 4545 K 3 AU RNA (talin-hyb155
biotion-miR 155 FI TG #7 ic ) miR-155), 4 biotion-
miR-155 5 talin-hyb155 & A= A1 H AE FHEF, 0|2 %E
iR biotion-miR-155 7EHL Ik T HIFFE R,

EMSA WK Z . BU1 uL 1Y tallin-hyb155 5
2 pL 1 biotin-miR-155 7£ = i N H:[FIHFH 30 min,
VAR RILER 2, SOWNESHE, HL 10 pL =4
SURE T DY T e B8 s v EAT RV, LUK S RS
VBRI TR RAGHEA THA R
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T2 EMSA RRIfFFH 2 4
Tab.2 EMSA reaction mixture
415 HRUIL 2.1 FC-EPSiES EPC ik A5 AT
C.Om?)onent volume *[I] %]J

10xbinding buffer 2
Poly(dI-dC) 2 Caspase-3 TG LR S BN A T B & h9%K
unlabeled-miR-155 13 Ni4yF, TG4 Caspase-3(cleaved Caspase-3) Fi#
falin-hyo155 ! IR FI W T AR v 4 1 D2 pg/mL 1Y
potmiRe133 2 FC-EPS 7 # EPC 4ilfuff, 7E7 % /5 16~24 h kil
E?Ztal ZI;EEN FIJE MY cleaved Caspase-3 Z5H (/& 1-a), #HH FC-

EPS 175 5 40 B 76 I Be i 18] & A T 98 125 XT B FC-

incubate EPS  transfecte EP
PEEOFs 7 - 8

cleaved Caspase-3

(a) (b)

- miR-155 mimic EANC

5 s00} 3 NC mimic g 801 Etalin-1 mimic

Z 700 | . Jy 2
. 8 00| =] n’llR.-15‘5 }nh1b1t0r % 60 b E=1NC inhibitor
g & Wop T NC inhibitor I# & 49|  (Mtalin-l inhibitor
R w0l 25 -

20 ®~ 20! e
v —~ 1
w1, LS5 — 8 3
=R £33
e E 03 35 2t
= 5 0051 22
g 2 o0af =

2k £l

o) 0T | e ! .

24 48
i [)/h I [l/n
time time
(d)

miR-155 mimic+EPS Talin-1 inhibitor+EPS

M 5 6 TRFELs 5 6
= 25 ku

(e)
E 1 FC-EPS {EM EPC MR ANE 54 T &£ R TR
(a) FC-EPS % & EPC 41 /£ A [R] i [ T i kil (b) FC-EPS 437 LA /1% & A% % EPC 7 sXAE A [R] B ) A2 P8 L B A, (o) EPC #% 4
miR-155 #1556 4 B N T & B ) J5 miR-155 mRNA (K450, (d) EPC # % talin-1 K155 (1) 4 B N T & 7“4 )G talin-1 mRNA [ K 0,
(e) EPC 437l % miR-155 mimic A1 talin-1 inhibitor J5 # FC-EPS i S -4 ; miR-155 mimic. miR-155 254, NC mimic. Z&P%E B,
inhibitor miR-155. miR-155 #fl7, inhibitor NC. #fil 5% ;s #Ki& M. C. 1. 2. 3. 4. 5. 6. 7. 8 4r4il#E marker. X, 2h. 4h. 8h.
16h, 24h, 48h. 72h. 96 h,

Fig.1 EPC cell apoptosis induced by FC-EPS under different conditions
(a) EPC cell apoptosis after incubating FC-EPS cells at different time, (b) EPC cell apoptosis incubating EPC cells at different time by extracellular
incubation and EPC transfection, (c) expression of miR-155 in EPC after transfecting 4 synthetic products, (d) expression of talin-1 in EPC after trans-
fecting 4 synthetic products associated with miR-155, (e) apoptosis induced by FC-EPS in EPCs after transfecting with miR-155 mimic and talin-1 inhib-
itor; miR-155 mimic, miR-155 analogue; NC mimic, negative control of analogue; inhibitor miR-155, miR-155 inhibitor; inhibitor NC, negative control
of inhibitor; lanes M, C, 1, 2, 3, 4, 5, 6, 7, 8, means marker. control, 2 h,4 h, 8 h, 16 h, 24 h, 48 h, 72 h, 96 h.
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EPS LA AN 7 RN G 240 i w5 FpAS T8 =X FH 40
Ma, {LAE EPS WEE 77 F A I B 4 e gd 1=, i
EPS #& L i AR A I 2 12 % 4E (K] 1-b), EPC 43
WG YL miR-155 Ml talin-1 1 4 A T4 1 RNA,
201 %) mimic 43 H13E B miR-155 Fl talin-1 FEik &
600 135 (24 h) 1 50 1% (48 h), T4 770 40 A %k
PPl miR-155 Fl talin-1 550K 0.02 1 0.21 (& 1-c,
d). 7Eid %Kik miR-155 @GR talin-1 THHLF, A&
K0 2 BPC 8 1= (&1 1-¢), 18 B 79 155 440 5 40 ol
T FC-EPS 540l Jd T~

22 talin-1 {£5 miR-155 $LEFHHHIA

# miR-155 mimic % 4+ EPC 40 ffl , % 4L )5

24 h, EPC "' miR-155 mRNA # 22 7+ (E 1-¢),
M talin-1 mRNA PRS2 R 2 = (K 2-
a), Talin-1 FH7E 24 h LA, Ti7E 48 h B
WREAG (K 2-b). B, &R miR-155 AL

=3 NC mimic

=]
g 20r 55 miR-155 mimic
j @ 3 NC inhibitor
e st 22 miR-155 inhibitor
ﬁ 5
MEORTS
£ 8
= E 0.5+
=
g
24 48
i 1) /h
time
(a)
1 2 3 4

24 h

1 2 3 4

Talin-| " ——n  —————

B-Actin B _Hhh—i-ﬁ-—' { - S
(b)
Bl 2 EPC 9335 miR-155 XM 4 AT AR
RNA 5 talin-1 FIFIET L
(2) EPC 43 5l # Y 4 Ff miR-155 N L& M7= ¥ )5 talin-1 mRNA )

K, (b) EPC #% 4% 4 F N T4 pe =¥ J5 talin-1 28 F AL 0
1. inhibitor NC; 2. inhibitor; 3.NC; 4. miR-155 mimic.

Fig.2 Expression of talin-1 after transfecting 4 syn-
thetic RNAs associated with miR-155
(a) detection of talin-1 mRNA after transfecting 4 synthetic RNAs asso-
ciated with miR-155, (b) detection of talin-1 protein after transfecting 4
synthetic RNAs associated with miR-155; 1. inhibitor NC; 2. inhibitor;
3.NC; 4. miR-155 mimic.

https://www.china-fishery.cn

il T FC-EPS iAF0IIHT, BRHIK T talin-1 ) mRNA
FIRFNER G 5%, IE miR-155 W talin-1.

miRNA FIHE L mRNA BVE b, & o6t
)& miRNA (1) 5561 1~8 MZ RT3 5 # B A
i) mRNA H#h, XA 750 FR N <FhF 15 51 (seed
sequences)!', ASZIG BTN T AR talin-1 Y mRNA
AKJFF, 5 (XM_042731971.1) FFEI 5 94.71%,
FEfE S b BErh 22 %, Ar i TR %15 T 5 1
132~228 nt, 3246~3279nt, 4442~4465nt, 6637~
6 653 nt & 6 728~6 759 nt i & . #f miR-155 X}
talin-1 mRNA, 7F talin-1 /] 4 030~4 037 nt v/ & I
AAES miR-155 LR B AMYHEALE (B 3).

4017 4030 4037

! !

SRR I mRNA : 5’...GCIGCIGGUGACAGACAGCAUUAA....3’

[ LITTHT
i mRNA-155: 3°..-GGGGAUAGUGCUAAUCGUAAUU-5’
........ 87654321

3 miR-155 Sk ER5 82 talin-1 mRNA E4}E
Fig.3 Complementary diagram of miR-155 at the head
and talin-1 mRNA of carp

# talin-hyb155 5 biotin FRiZ Y miR-155 F[d]
WEE G THLDK, ZEHLUK T A miR-155 SRR
(Kl 4, 2~59kiB), A talin-hyb155 () miR-155
AT SEIR A (1 9KIE); 4 & o A JEpRIC 1y
miR-155 7E } 5 4+ RNA B, miR-155 ZE3R 7 25 55
(2—3 ¥kif), BEE TS RNA FaFFIL, 2R
B (3—4—5), W] miR-155 5 talin-hyb155
e EAER

biotin

blank control

4 miR-155 5 talin-1 ERREAFR R ERIEBIEIR
Fig. 4 Electrophoretic Mobility Shift Assay of
interaction between miR-155 and talin-1 protein
1. biotin-miR155 (2 puL), 2. biotin-miR155 (2 uL) + talin (1 pL),
3. biotin-miR155 (2 pL) + talin-hyb155 (1 pL) + unlabeled-miR155
(3 uL), 4. biotin-miR155 (2 pL) + talin-hyb155 (1 pL) + unlabeled-
miR155 (2 pL), 5. biotin-miR155 (2 pL) + talin-hyb155 (1 pL) +
unlabeled-miR155 (1 pL), 6. biotin-155 (1 pL), 7. biotin-155 (1 puL) +
unlabled-155(1 L), 8.biotin-155(1 pL)+unlabled-155(2ul), 9.biotin-
155 (1 pL) + unlabled-155 (3 uL), arrow means delayed bands of miR-
155.
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K, ASHF 5538 13 7% 4 miR-155 mimic,
W zalin-1 7£ mRNA F1 & H B2, 25818
/N, 1 FRIKM miR-155 [FEHE] salin-1 7)) mRNA
M B sk (B 2); sFEE talin-1 mRNA 2K
5 miR-155 #EATFHI LX), 7E talin-1 FF L FEHE
WAAFE S miR-155 LA E AR AL (K] 3); Ak
talin I 5 miR-155 H_#} ) RNA (22 nt), 5 biotin
Frid 1 miR-155 1R & J5 #E 47 & B Ik, talin-
hyb155 7] LA 5 FRICHY miR-155 % Ak 2545 1 7= A SiE
Baf e LLE 3 75 g5 R W R 1] salin-1 5% miR-
155 HYFEEEDA

2.3  Talin-1 ¥f FC-EPS % S A A T- RV B IE
1€

A S 43 W FC-EPS DL Y 7l g AP 3 &
EPC 4t i 9 F 77 e A6 U BR 2R 11 55 EPS 755 40 i
FTZM KR . 16 FC-EPS ¥4 EPC {50 T, Talin-
| FEFE YL W B FRAK, 24 h J5 FEZWHIRE A2 1F
H K (K 5-a), 4 K& AETT (B 1-b), 7E
EPS I BB T, 4if B (& 2% 7+ (EPS
I E 5 4~96 h) (] 5-b); 41 & A= 98 - i [H] (EPS
WWHEIE 16~24 h), K E[JH #4781 Caspase-3
WAk (B 1-a), [RIHRIN 2B (Y 2 2585 D) 5244
REA (K 5-b Pk iR, 2974 200 Fl 250 ku);
4 Caspase-3 [0l 2| iff JFUIR S, Talin-1 R E H
MK, 4% 270 ku (& 5-b, 48~96 h).

¥ talin-1 Fki %5 Y EPC 41 ff1, Talin-1 75
HIEF LS 24 h B THE (K 6-b), MEIEE FC-
EPS, 7F 48~96 h (Bl EPS W & J&5 24~72 h) 2 jifd %
AJETS (B 6-¢), Talin-1 P4k AR (1 AEREAN i

€
anti-Talin-1 —

EPS incubated

)

EPS transfected ’
5" s 16 MG)

(@

(b)

JT-H B, B, %R0 Talin-1 $ERIFRER T
HREPET B & A, B EPS W E G 16~24 h N
KAPRT:, FEIRF) 24~72h [AIFFEE LA, IE
HHER 25 H mRNA R L F1 8 H S A IR 2 5 0
FC-EPS i U4 i 1=,

3 ik

20 6L O T R B R AR N PR RS, R
PRI A0AE B =4 P RSET", ARSEH FC-EPS
MIAMEE EPC A LSS A0 & BT, 1iH EPS
ey AN R & A PR TS, IERA BPS ISR
20 9 T 2 A7 T A0 2 T A R T R
JEAZ Y AN IR BT IRl 2 PR A BRIR S R A A A
MLEERE ST o TEREIRBEOFT R ) 4 2 5
25 R S E Y AL B B % (focal
adhesion)”, FiEBEE A TAM B |, RS
% (integrin). Talin-1 F1 Pl F2 582
EEERY, 40 R4 j o0 5 s e — iR,
Z 5YIRANIME 5158, RN 512 .
ML AAT . R LSS Z P AR B FEYY, Talin-1
TR R W R T, 7R85 BERY Bl
it R SHA PR E AR, 1E G 4
S A E MR, Talin-1 764000 N 4ME B 5% S
B SCHE R AR Y AR ST B talin-1 Fik
JG, ARIEJT-$ITE I Caspase-3 Tk, 4l
NERAEFET:, F£WTE FC-EPS B S04 M8 15
BALE Y talin-1 BBIMXAAVE . 1¥ Talin-1 A
kR, R T AN A TR &, A
K E) Talin-1 19 2 2A AR A . IEH A PRIE O
T, talin-1 $55% 4 270 ku RO R, ERHEA S

v

7
.-

— -

EPS incubated

SEFG 78
= anti-Talin-1

Bl 5 EPC 285 EPS 15T Talin-1 EEMTL
VKIE M. C. 1. 2. 3. 4. 5. 6. 7. 84r 45 marker. control. 2h. 4h. 8h. 16h. 24h. 48h. 72h. 96 h; #i4& Talin.

Fig. 5 Variation of talin-1 protein in EPC after transfecting or incubating EPS

Lanes M, C, 1, 2, 3, 4, 5, 6, 7, 8 means marker, control, 2 h, 4 h, 8 h, 16 h, 24 h, 48 h, 72 h and 96 h, respectively, arrow means Talin protein.
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talin-1 transfected+EPS talin-1 transfected

talin-1 transfected+EPS talin-1 transfected

1 D 3 4 2 3

pro-Caspase-3

]
cleaved-Caspase-3

(c)
6 JFFRIX talin-1 Xf EPS B S0 MR T RYIBIZIER
YKIE M. C. 1. 2. 3. 4 454 marker. control. 24h. 48h. 72h. 96 h.
Fig. 6 Regultaion of talin-1 overexpression on EPS-induced apoptosis

Lanes M, C, 1, 2, 3, 4 in the figure means marker, control, 24 h, 48 h, 72 h and 96 h, respectively.

RIS R S, AEBTIRS S A &
G, FERE PR, Talin-1 25 HHE5
F D0 R S SRR R A& AR NS, AR S
TE T TR 200 F1 250 ku B S A6 A 2R, 11 4 0
Al &4 35 Y)Y Talin-1,

ANZEE 29T T miR-155 1E 22 Rl i B 4 v
FIThfE, BF9E R W] miR-155 7EAR5E S e f A
P ke B H A A mE M . (HX T miR-
155 TEA ML To ok BB i D sept sE i b . BER
25U 38 3 5% Y% miR-155-5p mimics £ HK-2 41 fifg ,
AT AR A N TR B X R E A S 00 20 B 0 T S R
KTk B9 520 ;. MGC803 4 il % 4 miR-155-
Sp BLAAY) 5 A0S 7 I, AT LA AR,
ERPIABEFEERIED] T miR-155-5p %1k A
R B s A JA T R D RE

(3 7 WA A U 52 B s A2 B Al 22 &)
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MiR-155 regulates apoptosis induced by FC-EPS incubation via
targeting the talin-1 gene in EPC

WANG Qian', WANG Chengde’, LUOMinyi>, LIGuo’, CHEHang', LINLi', ZHAO Lijuan"
(1. College of Animal Science and Technology, Zhongkai University of Agriculture and Engineering, Guangzhou 510225, China;
2. Agricultural Service Center of Xiaolan Town, Zhongshan, 510230, China,

3. Bailian Aquatic Seedling Company Ltd. of Gaozhou City, Maoming 525200, China)

Abstract: Incubation of Flavobacterium columnare exopolysaccharide (FC-EPS) significantly increases the
expression of miR-155 in epithelioma papulosum cyprinid (EPC) cell line, leading to cell apoptosis. In order to
study the mechanism of miR-155 in FC-EPS induced apoptosis, RNAi technology was used in this research. It was
found that both overexpression of miR-155 and talin-1 knockout could inhibit apoptosis induced by FC-EPS incub-
ation. Then, talin-1 was identified as the target protein of miR-155 by EMSA assay. During the process of apop-
tosis induced by FC-EPS incubation, the Talin-1 protein was significantly increased, and the activation of apop-
tosis executioner caspase-3 protein was detected. At the same time, two talin-1 isomers (about 200 ku and 250 ku,
respectively) were obtained. Subsequently, the talin-1 gene inserted in plasmid pcDNA3.1 was constructed and
transfected into EPC cells, the overexpressed Talin-1 protein delayed and prolonged the process of apoptosis, and
two Talin-1 isomers mentioned above were detected. However, apoptosis did not occur when EPC cells were trans-
fected with FC-EPS; on this occasion, the Talin-1 protein in EPC went down at first, then returned to normal level.
Hence, in the context of apoptosis induced by FC-EPS incubation, EPC cells reduces apoptosis by regulating the
level of mRNA and protein transcription of talin-1 through up-regulation of miR-155 and producing Talin-1 iso-
mers. This paper provides a new idea for effective prevention and treatment of F. columnare diseases.

Key words: Flavobacterium columnare; microRNA-155; talin-1; apoptosis; RNA interference
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