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Rt UBXN1 £EFEERETRIAEFEFREASH

51«%/ N E/% ) % ﬁ//( ) —J];— FE\ 7&1; "
(EEFERY, TR E ARG K MR E SR, R EI] 361021)

WE: FR%—fME42ZZAF X% HE 0 & & (ubiquitin regulatory X domain-contain-
ing protein, UBXNI) E K E &L B H R L P NIER, URTHY KN £EE 5 A K.
ARERwELET KE S UBXNL W, A &£ LB 577 R AEHATEME RFRH
s & H 52 B K G £ & PCR (QRT-PCR) A& il UBXN1 £ A& & L AR F KK, KE
GEBRLEHNES AT, F#FTUBXNIW T @, BFaAMNFH2HT
UBXNI it RAH E W £ R RAKEE. R TR, UBXNI & F cDNA 2K 4 915bp, 4
304 NAEBR . BA S EFI A MEMTUN K UBXNI g —PM#MRFHEA, B4
UBA #1 UBX £ #3. qRT-PCR 44 & 8] UBXNI1 £ frde il 6y 11 A 41 R o 37 KL, W
REERE, HREFE. CEMEE, ENAYRELAERK, BEFEERERELE,
UBXNI @ JE. i HEfRMEREFTRAEFHEZAST, FHESIKREEZEFAT. T
4B LA &k B, UBXNL A% & W JE 0 i R Fr 2l i 34 8 kak o 78 293T 4B it &
ik UBXN1, #%FHEFRFEQNHHRE 12N FEERE, 4 ANTREE, H+ RPL41/RPL3Y/
XIST/IRNA45SN4 %1k B B 2% fn, W ATPS/ND4L kik 8 8 24 V. ¥ % % ¥ UBXNI 7 &
FERTAERRRNETRAEEEEA . AELR A3 —FH % UBXNI W %% 7 5@ B XK

& A
XA AE®,;, B FHATHEXEMENES (UBXNL);, BHEE; #x4; 2K

FESHS: Q786; S942.1

L EZ Z VA X S5 M A 3 F K5 (ubi-
quitin regulatory X domain-containing protein,
UBXN) J&2— A Z RACE AR F Y E FEE
TEW ALY, R WA 135, B UBXNI,
UBXN2A-2C, UBXN3A-3B. UBXN4., UBXN6~11,
BEASR HEH R C AR SR AA —1> UBX 5145,
BN Smas i U= Z R Z R0, IR B D fE 4 1
FE LT A R T KA AR AIVE T . AR R4l i
M AR, UBXN ZK Ry 236, 5 — 3 UBA-
UBX 4H i it (UBXN1/2C/3A-3B/7) £ & — 4> N i
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CERFRERS: A

UBA %5 ¥4 38 Ff1 — A~ C o UBX 45 #3885 58 — 2k
UBX #1 it it (UBXN2A-2B/4/6/8-11) H&H—4~C
vt UBX 25 M 3k . Alexandru 25 38 53 28 (1 i 20 =
fiff 58 & W], UBA-UBX 41 W 51 fiE 9% 15 1] K48 Al
K115, ik K11, IF5RFEZER B3 2 KiE#
izt 4, W] UBA-UBX 4 A 1612 & - A i A
WA AR HEAR . 2 R - A EHAR A
RENIE . BURIRE . FS5S . MR A
Y riterth KR EEEN, Wi, UBXN
FIEE I T BBV S AE W i e e o

Copyright © Editorial Office of Journal of Fisheries of China (CC BY-NC-ND 4.0)

https://www.china-fishery.cn


mailto:zhangdongling@jmu.edu.cn
mailto:zywang@jmu.edu.cn
https://www.china-fishery.cn
https://www.china-fishery.cn
https://www.china-fishery.cn

SKARFY, 5

IKPE 23R, 2024, 48(4): 049427

UBXNI & — %7 UBA 5 UBX %5 4 48 11
CREGEREN, BRI E I — & UBA %5
I N2& (Homo sapiens) Y33K F5EY, FE#A
Bz oA T BEAAA Y P BRI, UBXNI
AL p97 M I ] 425 9 5T ) e R i S AR
Jo Y R R, AN T po7, FEN TR
WBEHY T WEMR LR . UBXNI 7E9 35 8L 5 A 9l i
FIE SR, It 34 TRAF3/6 540k RSN
E I MAVS 454 I MAVS 3 B 1k, & & K
RNA 5 5B YL 0 19 TR A5 530 B% Al NF-«B 5
S, I RAEM & A @i UBXNL, fig
515 5 IFN-B FIE R A0 733k, FHMHIvE e
5 ] 7 B R EE I I, Wang 47 iF—
A IE 52 7 UBXNI 14 [i] I8 #52 NF-xB {5 5 18 8% ,
UBXNI A6 517 RIEHMG cIAP12 254, MdsE
4+ cIAPs 5 TRAF2 454, WEFE(R TNFo if5 2
() TNFR1 & & ¥ 10 406 il RIPK1 iz R4k, I
Ab, Hu %6 §F 5% & Bl UBXNI1HE A% B KT NF-«B 22
AE S, RS Cull BAEAE P 0 5%
FREEAERTEE R . Vi %Y K W] PTRF & i
i UBXN1 A ¥IE NF-«xB 1M,

K& 01 (Larimichthys crocea) J&=3% [E 3% 58 1= 1t
R IE KT a2, AR RO 2 37
= ) N T b R N R
JE £F B MU e f ] B 2R E, JETR A 30%,
JEH DL AT 75 B B o Sy e U mi AR,
S 7E R Bl B0 E £F B R A Ok A G I o A
(GWAS) H1 & Bl UBXN1 1] fig Sz HPiik A e,
FERCEERE b, ARG K UBXN1 LK 351 il
ST b, RAIZEGE & PCR (QRT-PCR) £
I UBXNI1 H U F k3% Mis S R ikA L, JFikfr
T S SY, Foad Rk JE 1 sk AL 43 Hr o
WFoE 4 oM B UBXNT SR B e hBE N5 518
AL TS 00k

1 MRS T7

1.1 SEIGEhY)

SLY R ORI TR TR E IR
WA RAR, WHELN 4 g, SLEHETRITC
AR UG o AT S B A P R A B AR G
SPAESE R A SR S A B AR BERLYE , 4k
HEE 56 K2 S 00 3 ) 5 BRI 68 LA B 28 B ol
AL B AT

https://www.china-fishery.cn

1.2 KE& UBXNI WFSIAFEDNERE
i

TR ¥ e ARG, TR-A )5 FH T4 I RNA,
FRILJ7 ¥ 42 IR TransZol Up Plus RNA i 7] £ i B
FHEAE . cDNA & B 4l Promega 1) GoScript /2
e R SRR EA T, B S —%E cDNA
T=20 °C PRAFAE HT o FEAS S50 28 QBT £ R 2 4K
i 72 P 8 2 UBXN1 ¢DNA B34 K, #%it5149
(# 1), PCRYH4, MJFHHIN UBXNLJFH, i
SMART # {4 (http://smart.embl-heidelberg.de/smart/
set_mode) 7 M 8 I DI BELS H 3k, ClustalX 47
JEHI LT, EXPASY 7E£ 5B 8 1143 i & 1 2R
WAL

1.3 KE& UBXNI AR HmMIFESRIE
i

FHF 12300 A A I i 20 20035 3K 1 L B
T SN o N 7/ B 1= NN NI = N 0 N o |
WL o LA B-actin N2 384T QRT-PCR (¥ 1),
HFemAEYESE 3 Bfh, HRER 41K, qRT-PCR
V444 95°C30s; 95°C10s, 60°C305s, 40
A o 27T IR R IR R B A X ik &, SPSS
A 20.0 TGRS, P<0.05 R2E R

A RS )5 £F B B (Scuticocilia-
tia) 40 B8 T-YLiR i R tn 1, 7EMEK b 16 °C 1
B R, BHRESMERER . K¥@aalgh
SCYRAHANXT FRAL, 4 50 B . JE LR B dad L5
O 43x10° /L, SRR FI PSR K K A T B
1/3, JELFBHERYL K 48 h e, FEAURS 0,
RINPBIE B UYL S, RS TEIEK, BH
G N £ 9 A R R AR BICR  Xof PR B N SRR
FAMAL, TR S SRR . AR AR R
JG, LA MAFERI G 0h, 120, 1d.
2d. 3d. SdAT7d3T AR AT, SRR K
REEN 23O 1 = o O 5 [ DR A 4D
JEfh, qRT-PCR 4t K M7 )G 4F B RS TF,
UBXN1 $:H iy k28 1k
1.4 TABEE N FNIT RIAFE LRI M E

W I 41 i 5 8 FN o A AR 51 4
pEGFP-UBXNIF/R FlpcDNA-UBXNIF/R (¥ 1), Jf
PLIFHE cDNA Jg#EHT, PCR 488 354548 A Fr B .
FH Sac 1 Fl Sma 1 i) pEGFP-N1 # /A& Fiki, Xho 1
1 Hind 1 4] pcDNA3.1(+)Myc-HisB %4 5t &,
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®1 ZHHAENSIH

Tab.1 Primers in the experiments

514 JF5(5"-3") Hi
primer sequence (5'-3") purpose
qUBXNIF GGACAAACTGGCAAGGCAGAGG qRT-PCR
qUBXNIR CAGACGGACCTGTATCCTGGACTC
B-actinF TTATGAAGGCTATGCCCTGCC
B-actinR TGAAGGAGTAGCCACGCTCTGT

pEGFP-UBXNIF

pEGFP-UBXNIR
pcDNA-UBXNIF

pcDNA-UBXNIR

CCGGACTCAGATCTCGAGCTCatggcagagcaaacaacactagag

AACGGGCCCTCTAGACTCGAGatggcagagcaaacaacactagagag

c¢DNA identification and subcellular localization

TGGCGACCGGTGGATCCCGGggctttttggtaacaaccagecacag

overexpress ion

AGTTTTTGTTCTAGAAAGCTTGgctttttggtaacaaccagcacagetg

37 °C B§1] 30 min, #% M8 ClonExpress” I —#& 7l
Tt 3 5 K5 Jie [ s 0y 0 Bl U0 I 1) SR SR A T i 4
HAE YA 2 DHSo 20, PRERERSTRE, Sk
KNEAEIES T, R B R B YR A BR 2
A

1.5 X% UBXNI1 g9 4AAE E AL R0 it Fik

X SV 28 L 57 3 B, et P R 2 o 2 T
% pEGFP-UBXN1 #% Yy 25 A #5411 3K B A0 (s AR
MR 2% B BT A2 B WG 36 ), 28 °C, Kig N
Leibovitzs L-15, #Hffi%%4% 24 h J5, =BREGFHA,
WEEREh 2% th R (PBS) WS TR 2 IR, 4% Z R H
P [ 72 4 MY 10 min, KPRZRHE, ZrpRER
WUk 3 I, 0.2% Triton X-100s 2 1k 40 g .
DAPI %% 4% 15 min, PBS IHVE4IME 2 Rk, BOE
LA B R R

Tt kT, 293T 4 AE 5% CO, K535
Ferh 37 °C #55% 24 h, HHMIEH K ICER 70%~80% i
WEAT %Y . ¥ B8 Lipofectamine™ 3000 Reagent i
& [ FERCH R B (P D AR F] ] UL
ATy, E pEGFP-N1 /E 25 s 6f i, pEGFP-
UBXNI1 /ERSCa0d , diffiftye 24 h Je, WCAEANNT,
Yo BE EN 3 (Western Blot) £ il UBXN1 ik 7K F-

1.6 Western Blot #&;1

LIS AN FH YA 1Y PBS THUE 2 YK, RIPA
lysis 2% 20l 15 min, 4 °C 5 F 12 000xg, &
D UTTHE 110 ming 3 P M 196 I 158 i HL 3K (SDS-
PAGE) J&, fEF T#B{Y (Bio-Rad, EFE) [
EHFEENZE PVDF B L, TBS-T %% 3 K, 5% BSA
1) TBS-T Z= i@ £ H] 1 ho filA 1 : 1000 ) His-tag
Pk (RZP0), 4°CIEF IR TBS-T Y 3K,
THU(IAEYTR) KL E L h, VRS IR, AR

R E K7 2: 2 E /) sponsored by China Society of Fisheries

i, FrEuLEE,
1.7 UBXNI iEFRiAGHIEE FRB S HT

WINER F RIS, AR 40 M £2 B RNA (3
MY EE), KBRS R RNA FE S iE 73
JEREE, >R FH Tllumina NovaSeq 6000 - & #E 47 5
T o e sk B H FastQe 3443 U8 A5 21
BUPE (clean reads), STAR #{4¥F clean reads kb X
FIANKSHZ I (GenBank: GRCH38)., StringTie
AP A REAR ST AR %S, IR StringTie
A merge T RENG T A 4L e ) i AR HEAT B I,
HI— DA NERR 2R G 5% A . {fi ] Feature-
Counts T H XX 3 PR Fe ik A T4 (count 1140)
FET X R R E AT, A DESeq2 # 44 xf
S5 2H R G B ZH R AR R AT 25 S R GR RE IR 3
llog, (Fold Change)|=0.9, P,;;<0.01 1E AT dehrife

2 iR

2.1 UBXNI1 FHIF0Z54 57 47

KE 1 UBXNI A ORF 21K K 915 bp, 4l
304 NEIERR (aa), LA 9 NMMNETF . 8 NE T
EERN DT IRE 2N 3435 ku, BB SN
4.75. SMART %5t 5 il UBXN1 A 2 4~ ThRESE
it , UBA 1 UBX (& 1), [EJEEH) X, KB
101 55 i Sk M 25 £f1 (Collichthys lucidus) UBXN1 2 3
i — B = ik 98.03%, 5B ) B (Oryzias
latipes) UBXN1 & R — B H 82.74%, S5 A%
UBXNI [R5 32.01%,

22 KEf UBXNI BB 5 Fn il 4 B8 E 1L
T
K962 it PCR £ AR K UBXN1 75 fidt FE

https://www.china-fishery.cn
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K#f L. crocea MAE[@TTL
LM C. lucidus
BRI AR O. aureus
B O. latipes

N H. sapiens

—3U¥ % clustal consensus

Kt L. crocea
WM C lucidus
BAEE AR O. aureus
B O. latipes

N H. sapiens

—30U¥%  clustal consensus

Kt L. crocea
LM A C lucidus

WM O. aureus FEGIAG 16Y1 ETldDGG
H§ 0. latipes - - -TAE F v EDIEAN - [4r B
N H. sapiens VAAS IMK I

—%F%|  clustal consensus

Kt L. crocea
BEKMEE A C lucidus
BANEE AR O. aureus
i O. latipes

N H. sapiens

—EUF%]  clustal consensus

MRV KQAE
MRV KQAE
MRV KQAE
MRV KQAE
FQERINC

K#ift L. crocea KMEDKLARQRVK

kM FE G C. lucidus KMEDKLARQRVK
BANEE AR O. aureus X EKMEDKLARQRYV
i O. latipes K M (MlARQRVK

N H. sapiens
—FUF%]  clustal consensus

K#fl L. crocea
Bk E M C. lucidus
BRI AE 0. aureus
Wi O. latipes

N H. sapiens

—3UF¥%|  clustal consensus

LMEHEND Y V P -
LMEHEND ) ( R
LMEHEND ) /v P -

P VGNV LG
P VGNVLGG
EEP VGNV LG \ A
'MAGVYFTCEMLTGATLRKDQ

777777 NN SIS E N K S LIRS
______ NN S i3S A N K vl

KEdP M

YTFRIKDQODRVIJLGVDTIAKYLDNIH

| EQAMDW

| EQAMDW

* *

T AlHoL3gN A 3] TEMED -
PSTADSSEGQEGQES 82
c THP

RDACIKEAI

R ElrMEG - 81
LHFsTDP 100

=

_ =

=

RKQGQELQQI
RKQGQELQQI
RKQGQELQQI

ELQQI

IQVR
Qv
IQVR

K&t L. crocea K A AAVRVYVQMNSNTP
B G C lucidus ] RVYVQMNSNTP
BRI ARt O. aureus ‘ VRVYVaQMN[ENTP
AAVRV YlaMmnNsNTP

B O. latipes
N H. sapiens
—3U¥ %] clustal consensus

K¢l L. crocea
kMg E S C. lucidus
BANEE AR O. aureus
B O. latipes

N H. sapiens

—3UF %] clustal consensus

EGQD
EGQD

EGQD

El1 KE#& UBXNI [UEBFFIMN % ELLXT
KA AR UBA 1 UBX £5#4is; BOPIEAREEMANEER, KEOTMARMLEER.
Fig. 1 The multiple sequence alignment of LcUBXN1 from different species

Gray arrows denote UBA and UBX domains; the same amino acids were represented by black shadow, and highly similar amino acids were represented

by gray shadow.

RE AL AR FRIIAKTY. BR YR, UBXN] TR
B kI L2 A ik, b R R
HYOENE . O RERVE IR, ZENLA o5k & i ik
(&l 2-a). V20 ff 52 A3 43 Bt 22 B K ¥ f8 UBXN1 £
20 FEL A R 4 5 TP 4 A ek (1] 2-b).

23 EAERBPRAESR UBXNI iESR
BN

T E—2 T % UBXNI Qi) £ 5 k¥ by
JELF B RN, S S B RN T YR
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wifh, FI UBXNY FENGNE . . JHFIE . B ErhR
KA (K 3). dR R, FEMMEY, UBXN1 7
RROL R 3 KRB WEN, WMEKE 2 IEH
AT FEMEH, UBXN1 7E55 12 /NEHBEI 3k i 1 3%
L, RGBSR EIEH K. FERFAE, UBXNI
TR EFEE LT, EH 1 RBREE, REZR
W% 2 OE K. 7EENE, UBXNL 3 W)
FERy R s, S LTHE TR, 755 3 REAE
1
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1.0 ¢ cd cd

WL HHHHHH

1 23 45 6 78 91011
QE.—/\

tissues

(a)

GFP DAPI

FHXF 5 &
relative mRAN expression

Merge

PEGFP-N1

PEGFP-N1
-UBXN1

(b)
E 2 UBXM EXE&FEHLFHRIE
Sk & 4 Rl B9 T2 4R RE ZE 1L (b)
RE NG ZRERRA R AL REEZ T EE (P<0.05): 1.,
2. WFAE, 3.0, 40FE, S8, 6 ME, 7. Bk, 8 k'H,
9. i, 10. H, 11. WL GFP. Gt 8, DAPL 240t
Yeft, Merge. GFP fil DAPI {4 3.

K (a) 1

Fig. 2 Tissues distribution (a) and
subcellular localization of LcUBXNI1 (b)

Different lowercase letters indicate that there are significant differences
between different tissues(P<0.05); 1. brain, 2. liver, 3. heart, 4. kidney,
5. gill, 6. spleen, 7. skin, 8. head kidney, 9. intestine, 10. stomach,
11. muscle; GFP. green fluorescent protein, DAPL. cytoplasm dyed,
Merge. GFP and DAPI pictures merged.

24 KEf UBXNI 1 293T ApiE RIXAFHEF
HY

Western Blot £ Il 4 i #5 1 UBXN1 7£ 293T
Y Rl A AT A A, K
i UBXNI 7E 293T 4l ffd s Ty i ik (& 4-b). %
SR 2 RIRFEN TR R, 5XTEAMLL,
1I2RE I FR L, 4N R EE (B 4-a,
#% 2), RPL41/RPL39/XIST/RNA45SN4 % ik & i
FHIN, T ATP8/NDAL ik i i F/b . KEGG
BESVER (B 5), ZREBLENEER 101
R, WAEMERN LA,

[ K 722 2: 32 /5 sponsored by China Society of Fisheries

*2 ERRENER

Tab.2 Differentially expression genes

A 44 Fk log, 4548 K IEPH

gene name log, (Fold Change) Py
RPL41 2.067 75 2.15E-11
RPL39 1.815 64 8.19E-18
XIST 1.701 34 2.09E-06
RNA45SN4 1.618 73 7.30E-17
UQCRHL 1.290 31 4.41E-14
NCR3LG1 1.115 51 2.82E-10
RPS27 1.105 00 1.12E-07
KCNQI10T1 0.988 56 0.00069
NHP2 0.988 44 5.36E-09
LSM7 0.982 13 1.77E-05
SSBP1 0.941 14 0.00012
CIAO2B 0.939 17 0.00336
ATPS8 —1.642 41 9.90E-52
NDAL —0.932 66 5.90E-57
PSENEN -0.919 43 3.08E-05
ND6 —0.847 45 9.23E-27

3 ik

Eﬁ%ﬁ%~ﬁ%ﬁﬁiﬁ,ﬁﬁﬁﬁww
HNEIRTEFA, AT I B AL A 2 8
VIR 2, iRl ., =\, E%
EHBREGRE AN, ARG 2R K A
.S RS, BTG E R IO R
TR o S0 AT MU IXORAE R HE f0 RYL IE A B
B G BB, AR E DY, GWAS
I3 R B — A 5 3 ) SNP 2 T UBXN1 4h i+
o ZIHFFEFEY UBXNI [0 ¥ NF-«B {55
B, Valle %1 i JE £F B AR ZE 6T (Sco-
phthalmus maximus) HAEFE 5415347 & 30 NF-«B {5
SIS A A BB R, R, #ET UBXNT
MRES SR A PG 4B R .

HT, WELshY UBX K% 6 LA /N5y
AEFRTRERL I, KR MDA 5T, s
WA K UBX FIE AL 0L il . K # fi UBXNI
£ 7 UBA Hl UBX 4545, UBA Z5thIl e 45 &
RN, 0 UBX &5/ B4 5 K 2 80 A& SE TR
I, SR BAHEEN, =S4z £K
T ML, BERS S AAA-ATP B2 T HEAR -5 1
R 451 i Ak 2 (Valosin—containing protein, VCP/
p97) MR FEAR AR AE A1, 8 AR o ] AR AR
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9 .
a
s 8y
§7- ab
& 6 ¢
5
&Z 516
H¥<4
P i ab
E§3- ab
.%2_ ) I
o 1 ,—T—‘
0 . . .

0 1 2 3 4 5 6
G R A]
time post infection

@

35 ¢

25 ¢ {
20 r
1.5 ¢

FHXS ik B
relative mRAN expression

0.5 j

0 1 2 3 4 5 6
S I [A]
time post infection

(©)

[} 6 r a
.2
s
554 a
WA
'H%§ 3t ab ab
EE I 1
Eg 2+ ? b
2 b
T; 1
0 L L L L L L L
0 1 2 3 4 5 6
G R I A]
time post infection
(b)
4.0 ¢
5 351 T
2 30t .
@%25- L
kgzo-
JAAY
ZE st b ?
ESIN b I b
2z 1.0 1 E b
S 05|
0

0 1 2 3 4 5 6
T I ]
time post infection

(d)

B3 BHERBETKAES UBXN EARRAELATHRIATL
(a) e, (b) W, (c) FFME, (d) BMF: 0.0h, 1.12h, 2.1d, 3.2d, 4.3d, 5.5d, 6.7d; AR/NGFEFLRAF N & RIEREF T E

(P<0.05).

Fig.3 The expression level of LcUBXNI upon scuticociliate in different tissues

(a) spleen, (b) brain, (c) liver, (d) kidney; 0. 0 h, 1. 12 h,2. 1d,3.2d, 4.3 d, 5. 5d, 6.7 d; different lowercase letters indicate that there are significant

differences between different time intervals (P<0.05).

FAWFFE 3, VCP 8 [ 1 2 5 2 Sy 45 Ky 33 1) 1 A4
WEASH I Z (R B K F A2 H S UBX 2505 25
AL, VCP Y5 UBX 45Mmas A A LS
ZE AL A E SR AT, VCP & 4N
B G . FSRR A E AR A . SRR R 4 ke
R T S o B b I A ) X
P&/~ UBXNI Af BEAE 40 (5 5 1 S B h Iy il %
HEENMAE, LI, VCP BRAELEW AW Z A
AU A PR R AP R UBXNIL Al B 5%
WRARDE, SRR S .

TEWFL 39, UBXNI [ UBA %5 4 88 (1~
86 aa) 1] DL 5 LKL ARSI [ ) MAS (438~467 aa)
HLE A, Ik UBXNIL R % A7 76 T W 2L 3h 0 1 40
S, X5 S I A A 4 R — B, i

https://www.china-fishery.cn

102k 5If L 3h4) UBXN1 W5 2E e MLl . (H2,
AT I UBXNL WAEA A% h ik, Wi
25 UBXNI iR A7 HAAE S 4 % . JE 24 £ &
YA ], UBXNT ZEMLAE . G . PR RIS
JIE R 2Rkt A T H i, AR R K 3 OEH K
o Yuan PV LI, SEAG YR B W R R
(TGEV) B 4 5% /N i b Bz 40 il TPEC-J2 i 10
UBXNI1 A2 4 fil RNA ki g 5 800m; dt—4
W5 &8, BXNI1 AT DL S RE A% Gu itk B W 40 B8 1Y
S1 454, Wl UBXN1, TGEV 7E IPEC-12 Hh i
R EW A, B SUEANMERE; Mk, I
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Fig.4 The volcano plot of differentially expressed genes and the exogenous expression in
293T cells of LcUBXN1

(a) the volcano plot of differentially expressed genes; (b) the exogenous expression of LcUBXN1 protein in 293T cells confirmed by western blot using

anti-His antibody. 1. empty vector group, 2. overexpression group.
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Identification of UBXN1 and transcriptome analysis after its overexpression in
large yellow croaker (Larimichthys crocea)

ZHANG Dongling, TANG Xin, WANG Zhiyong

(Key Laboratory of Healthy Mariculture for the East China Sea, Ministry of Agriculture and Rural Affairs,
Jimei University, Xiamen 361021, China)

Abstract: Scuticociliatia disease is a major threat to large yellow croaker Larimichthys crocea at the fry stage. In
the previous study, a ubiquitin regulatory X domain-containing protein (UBXN1) gene was found to be involved in
Scuticociliatia disease resistance through genome-wide association analysis. To further confirm its gene function in
resistance against Scuticociliatia, we identified UBXN1 gene sequence and investigated its expression characterist-
ics, as well as signal pathway. The complete cDNA sequence of UBXN1 was 915 bp, encoding 304 amino acids.
The putative UBXN1 protein was evolutionarily conserved and contained a UBA and a UBX domain. Moreover,
UBXN1 had varying degrees of expressions in different tissues, among which the highest expression was observed
in brain, moderate expression was in liver, heart and kidney, and the lowest expression was in muscle by qRT-PCR
detection. It also showed that induced expression was found in spleen, brain, liver, and kidney during the early
phase of infection, and the expression gradually recovered to the control level at the late phase. Further subcellular
localization analysis showed that UBXN1 uniformly distributed in cytoplasm and nucleus. In addition, 16 differen-
tially expressed genes were found in a comparative transcriptome analysis between the UBXN1 over expression
group and control vector group, including up-regulated genes RPL41/RPL39/XIST/RNA45SN4 and down-regulated
genes ATP8/NDAL. These findings provide new insights into finfish UBXN1 and its potential regulatory signaling
pathway.

Key words: Larimichthys crocea; ubiquitin regulatory X domain-containing protein, UBXN1; Scuticociliaia; tran-

scriptome; immune
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