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AT A ] TR AR B AT Y 8]k Ma-trim63a B
Y CDs 2K 781, 5k H 98t 78 B PCR £ AR X
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B K A% A RN DU A AR LA, >R HT Trizol 5 2
HE RNA, Nanodrop 2000 ( Thermo Scientific, 3¢
R ) G 0 e N S5 L R 1 0 Bt B R O e e kG T
SERCHE LB 1 pg B RNA FE§ % B8 PrimeScript™
RT reagent Kit with gDNA Eraser (Perfect Real
Time) (TaKaRa, H 4 36 W 45 5 %% 5 1l ¢<DNA, T
—80 CUKF A& .

M NCBI %4 FE o T 8 5E D fi (Danio rerio) 1
trim63a R T A, 5 5 F BT AR SC 5 % U8 Bk A% 14
Tl 53 2 BUHE 2 (hittps://www. nature. com/articles/
s41598-018-29991-6) i i /E W 15 |8 2% L 88 43 BT » 1%
WSl GE D519 R — i A ) B A B2 A
A, $# M TaKaRa LA Taq(TaKaRa, H 4<) Ui W]
4T PCR 73 . W A2 )7 W1 R 294 °C 5 min; 94 C
30 5,55 °C 30 5,72 °C 1 min, 35 ™F¥*H;72 C 10
PCR 7=9) 1 1.5 %6 110 35t JIg A 458 16 Fi ko Rl 5 H
B H Bt % B OMEGA Gel Extraction Kit (OME-
GA, & ED U ] 5 7E 17 B I 3% 42 pMD-18T #i ik
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(2304, b m0 Pt A7 s B, PCR A I 5 4 FH % 52
B 3% R — W A= W R A B R T I

min,

®1 RH Mo-trim63a SEREFM S EE PCR 514

Table 1 Primers used for cloning and qPCR of Ma-trim63a
SR EIE7ER S 75 (5'-3") &
Gene Primer name Primer sequence (5'-3") Usage
trim63a trim63a-F CAGAAATGGACATTAACACGGGT PCR
trim63a trim63a-R TTATTCCTCTTCCTCCTCCTCTTCT PCR
trim63a trim63a-QF CAGAAATGGACATTAACACGGGT qPCR
trim63a trim63a-QR GGAAGATACCTCCGGAATAGTGG qPCR
Bractin B-actin-F GAACTCTTGCCACCATACCTG qPCR
Bractin B-actin-R CCCAAGTCAATGCGTCAGAG qPCR

1.3 Ma-trim63a EE 555

W 45 1) ¥ 51 #E NCBI | AE Blast Chttps://
blast.ncbi.nlm.nih.gov/Blast.cgi) %}, ORF Finder
(https://www. ncbi. nlm. nih. gov/orffinder/) I it
Ma-trim63a ¥ [H CDs ¥ 51 19 1F # £ ; DNAMAN
BEHE DU 2w A5 1Y KL R JF 81 s Expasy Protparam
(https://web.expasy.org/protparam/) 43 ¥ % 15
HEHBEEAANM R ; TMHMM (http://www. cbs. dtu.

dk/services/ TMHMM/) 73 41 £ 1 [t 5 5 45 44 5 Sig-
nal P 4.1 serverChttp://www.cbs.dtu.dk/services/
SignalP-4.1/) 43 7 15 % #K; NetPhos 3.1 Chttp://
www.cbs.dtu.dk/services/NetPhos/) 73 #7 & % 2 9
B2 A7 15 s NetOGlyce 4.0 Server Chttp://www. cbs.
dtu. dk/services/NetOGlyc/) 43 #F ¥ % kb 7 55
SMART Chttp://smart. embl-heidelberg. de/) i M
B R % 45 SWISS-MODEL ( https://
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F MEGA 7.0 ) Neighbor-Joining (N]) 43 # #5 , Xt
11 FEHES ¥ TRIM63 192 FE R 7 91347 b X, JF
o R G AR,
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WG B9 S RNAL I 3905 5% i cDNA L BT 45 57 1
5149 trim63a-QF Al trim63a-QR (& 1), LA B-actin
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6 flex 7¢ Y6 E & PCR 1 (Thermo Scientific, 3% [&)
K Ma-trim 63a 7€ e B A% (4 1 00 £% 4 B £ A TR
2R By AT R R0 DU A% AR AN R) K E R B i e 3R
i5, # B SYBR® Premix Ex Taq™ (Perfect Real
Time) (TaKaRa, H 72 Ui B 5 #8245 , A4 HF o i &
34T, PCR W ¥ :95 “C 10 min, 95 °C 15 s,
58 °C 1 min,72 °C 30 s,40 MEH;95°C 15 s, ]
27805 ¥ T Ma-trim63a 3 31K /K -, SPSS 19.0
AT B S T, B IK e =0.05,
2

HEREHW

2.1 Ma-trim63a & RE CDs F 54 #1

8 3 o o R I e 5 S EE R R B A A R g
f54K Ma-trim63a 525 CDs 591584 —3,. £ +£1 035
bp, #wt 344 A~ F MR (aa) (K] 1), Expasy Protparam
S5 IR Ma-trim63a a b5 1) 8 (0N F KR,
I 2 1153 T 28 Croos Harot Niso Osss S » 20 T FR B
39.27 ku, L SN 4.70, A E R (Glw) & B wE
12.2% AR (His) & & 5K 2.0 %, 4 T HL fif 1)
B C(Asp + Glu) BB 64, 47 1E HL far (19 5k K&
(Arg+Lys) 8%k 38; TMHMM 45 % /8% & M
RIS R X ; Signal P 4.1 server §5 3 B /i85 H i
T A 5 1k s NetPhos 3.1 éﬁﬁ%ﬁ%ﬁ%a}ﬁ@@ 15
A 22 G R W R AL A 5L 8 A I & R Wi R Ak o7 s RN 4
A 1 2 PR W TR A7 o \,NetO(rlyc 4.0 Server 453
IRIZE A RAFAE 6 4 O-BE AL N7 45 s SMART 45
WaRZEAREA 4 I EE BRI RING fingers
(24~71 aa) \B-box(117~159 aa) Fl 2 4> i 42 ji
%549 (215~238 aa Al 329~ 344 aa) (|8 2); SWISS-
MODEL % & 1 it = 45 W iEl 3 s .

GCCCCATCTGCCTGGAGATGTTCACAARGCCGGTCGTCATTCTGCCATGC

M FTKEPVVIL

ATCATTGACAT TD\M GAA
I I DI 3

AKDAS{SS“-.

001 GGCTTTGAGAATATGGACCATTTAACAGTCTTTACTGATGATGTGGAGGCCATGE TTGCA
L T V F T DD V E A MULA

GGGTAAGGATGAAGATGATGATGAAGAAGAAGAAGAAGAGGAG

G K D EDDUDTETETETETETEE

T HERR 1SR R 4R 8D T x RoR & UL %S T, Start codon is
indicated with square; termination codon is indicated with aster-
isks “x”
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Fig.1

acid sequence of Ma-trim63a
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Fig.2 The prediction of Ma-Trim63a protein domain
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B 3 Ma-Trim63a & B K = 2 45+ Uil B
Fig.3 The prediction of Ma-Trim63a

protein tertiary structure
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B 55 H A A #E S W i3t 4T 2 TR EL R Ar T . HE X g

amino acid sequence
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Table 2 The homology alignment of TRIMMG63

5 R  Ma-Trim63a 5 G Al B 8 46 25 19 5 5141 o] o o o,
BERE R Horh 5 BE A S A AL B Rl 8500 N Homo sapiens NP_115977.2 51.22
HW 5K e MPE N 70% ., Siizlsh JNEL Mus musculus NP_001034137.2 53.61
M1 7 )AL AR B A . 5/ B (Mus musculus) JE 5 BETh 0 Danio rerio NP_001002133.1 84.76
I 0 MU B2 A A 54% (3 2). {A Ma-Trim63a BFH Sus scrofa NP_001171685.1 53.61
5 HAb Y AR B 45 48 2 A B ST A s (4 Xeno‘i?ﬁfﬁwm NP_001072557.1 54.10
A 11 RS TRIM63 (9121 1 7 51 E 4T 19 % KVGHEE Salmo salar AGH92613.1 70.27
Gri AL WA, 5 R K 5 F R Je Bk B Ma- it Girella laevifrons AHW50884.1 67.43
Trim63a 55 & i Trim63a fE#F b | 3B 4% X &R &% % Bos taurus NP_001039760.1 54.57
VB IETE L — A4 3, R 5 5 b e 2 By — 1% Capra hircus XP_005676882.1 54.74
JEAY Gallus gallus XP_015153240.1 54.63
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VILPCQHNLCRGCASDLYD-SRNPY-———-———] HYSGGIFRCPTCRFEVVLDRHGVYCGLY 86
B --—-YSGGIFRCPTCRFEVVLYPHGVYGLQ 26
VILPCOHNLCRRCANDIFQOAANPYWTGRVGSAAMSGGRFRCPSCREEVIMDRAGVYGLQ 94
VILPCOHNLCRRCANDIFQ-AANPYWTGRVGSAAMSGGRFRCPSCRHEVIMDRHGVYGLD 93
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130 140 150 160 170 180
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RNLLVENIIDIYRRDCTSR--—--—--—-- PER--KENHPMCERHEDERINIYCLSCQVA 137

RNLLVENIIDIYRROTESGGGEVVGNVADPPMRDKDTREPMCTEHEDERINIYCVTCOTP 146
RNLLVENIIDIYRRQSERGGGEEATNAADPPLRARETREPMCTEHEDERINIYCVTCQTP 86

RNLLVENIIDIYRQECSSR PLQ--RGSHPMCREHEDERINIYCLTCEVE |4]

RNLLVENIIDIYRQECSSR --PLQ--KGSHPMCKEHEDERINIYCLTCEVE |40

RNLLVENTIDIYRQEFSSR-—————————— PLR--RGEHPMCREREDERTNIYCVTCEVE |64

RNLLVENIIDIYREQLERG —————— NS LEPPLRSKDTREPMCEVHEDERTNIYCMTCQTE |4()
190 200 210 220 230 240

O I B B P P LTy Loy puspay

TFTSSTTAGPETLCG-——————————— AELVDALQFVCGPRGFYFNRPTGYGSSIRRAPD 62

TCSMCRVFGIHRACEVAPLQSVFQGORTE LNNCISMLVAGNDRVQT I ITQLEDSRRVTRE 200
TCSMCRVFGQHRDCEVSTLRSVYEVQRSELRNSIDLLGASNSCLOAMLSOMEETSKTVEE 201
TCSMCRVFGAHRACEVAPLQSVFQGOKTELSNRISMLVAGNDRMQT IITQLEDSCRVTRD 200
TCSMCRVFGVHRDCDVSPLONVYQSORTELNSCISMLVAGNDRIQCILSQLEESCRTIQE 197
TCSMCRVFGQHRDCEVSPLQSTYDTQRAE LRNAVDLLAAGNSCVQAVMAQMEDTCRS IEE 206
TCSMCRVFGQHRDCEVSPLRKSAYDTQESEQRISIDLLAAGNSCVQAVMAQMEETSKTVEE 146
TCSMCRVFGAHRACEVAPLQSVFQGOKTELSNCISMLVAGNDRVQT IITQLEDSCRVTRE 201
TCSMCRVFGAHRACEVAPLQSVFQGORTELSNCISMLVAGNDRVQT IITQLEDSCRVTRE 2()()
TCSMCRVFGAHRDCEVAPLQSIFQGORSELNNCISMLVAGNDRIQTIISQLEDSCRSTEE 224
TCSMCRVFGQHKDCEVSTLRVVYEGQKSELKNSIELLGASNSCLOALLTOMERMGKTVEE 200
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ToO——————- ECCERSCDLAR-  —————LEMYCAPLERT--— 89

NEHQVEEELSQFEFDTLYATL LDERKSEL LORITQEQERKLSFIEALIQDYOEQLDESTELY 260
HOQAQROFLOERFDHLYAVLEDRETHL LEQITQEQDER VAVIRS LVQOYNEQLOASIHLM 261
HSHQVREELSQRFDVLYAI LDERRSELLQRITREQEERLSFLECLIQUYREQLDESTELY 260
HSQSKRESVREMFETLFRN LEEERTHLVORISQAEEERLNFVES LIVEYQEQLOSSSNVL 257
HSQOLORRALGE SFDLLYAT LEERRCOL LEFTITOEEERF LG L LMS LVERYTEQLOASINLE 266
HOQAQRUFLGE SLDQEYAV L EERETOLVERI TQEEERR LG L IRSQVROY TEQLOAS INLE 206
HSHQVREELSQRFDTLYAI LDERESEL LORITREQEERLCF LEALTQOYREQLDESTRELY 261
HSHOVREELSORFDVLYAT LDERRSEL LORITREQEERLCPLEALTOOYREQLDESTRELY 260
HEEAARDE LCARFDAFSAL LEEFEETEL LGRITREQEDET SFVRGLIHEYFEQLEFSSRLY 284
K5QLORUKLMEKFDLLYAT LEERKSOLLDOT SOBQDEEVWVOSLVOOYNEQLOASIKLM 260

310 320 330 340 350 360
~FAARSIR= == ==== === Wmmwsm-——-[----- 127
ETAIGSLDEFGGATELLTARDLIES IVEAS RGCOLGETEQGFEHMD FETLDLERTADALR 320
DEASOTMDNNNTAEFLIAAFDLLIEARDAT FNSHLORPEPGFESHDHFTIDTEDVEAVLT 321
ETAIQSLDEPGGATFLLSARDL IRS TVEAS RGOJLGRTEQGFENMDYFTLNLEH TADTLR 320
QHAFQAMEQ PO FPANF LLES K L IKFLMEAS ROCQLERTDHGFEHMDQF TLDMEHVSQCLR 317
EFAAQTHERGHAARFLT SGRELTAQAREAARGSN L ERFEFGFENMEHLTLCTEDVEVILY 326
AMCAGTHSHNCOVALTALFAARELLIBARDAA R SHLORPEPOFEMMEHLTLOTRDY - - - - 261
ETAIQSLDEPGGATFLLSARD LIRS IVEAS FIGO)LGRI EQGFENMDYFTLD LEAVADTLR 321
ETAIQSLDEPGGAIFLSSARDLIRSIVEAS FGCOLGRKI EQGFENMDYFTLDLENVADTLR 320
ETATQAMEETOOAAFIMNARDLIRTIVEAS FGCHLERT EQCVENHDAPTVS LERLADAVR 344
DFATTHDNS SVAEFLIAARKL I TEARDAS K5 SHLORFEFOFENMDHLTVFTODVEAMLA 32()

380 390
|
JEN—— e
AIDFGTDEEEEEFTEEE -DEEERS 353
FHD POV IDNDDDEEEEEEEREE — == === === 345

AIDFGTDEEEEEFTEEEEDQEEEEATEGREEAR] 354
SIDFTPNCDED ---EEDDIEEYEETEEETLEGQQ 348
QMGEGLGDDDDDVVTEEEEEEEEEREEEEEEE -~ 358
——————— - O |
TIDFOTOEEEEEFTQEEELNEEEESTEARERGHD 355
TIDFCTOEEEEEFIEEEEDEDEEESTECRERCH] 354
ALDFEFDEEDE FYEEVEEDTGDTE-FERVVAAR] 377
FHDFGVGRDEDDDEEEEEREERER - -—--—-—- 344

L646 X N trim63 19 RING fingers &5 4, ¥ 8 X 48 B-box 451, £ @ Arid b 2 N B MR EL5# . The RING fingers domain is

stained with green,the B-box domain is stained with blue, the coiled-coil domains are stained with purple.

B 4

TEEHEZY TRIM63 SERF 5 tb Xt

Fig.4 The alignments of amino acid sequences of different vertebrate TRIM63
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92| Capra hircus TRIM63

100

—
0.050

Bs5 &

70 Sus scrofa TRIM63
100 Mus musculus TRIM63
99
Homo sapiens TRIM63
Gallus gallus TRIM63 isoform X1
Xenopus tropicalis TRIM63
39 Danio rerio Trim63a
Misgurnus anguillicaudatus Trim63a
Salmo salar Trim63
78

Girella laevifrons Trim63 partial

FI&EHEZY TRIME3 REBF TN R ALK

Fig.5 Phylogenetic tree of amino acid sequences of different vertebrate TRIM63
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23 Ma-trim63a EFRERFHIEBEZELTERER
B

PL Bractin fE RN Z, R Al qPCR £ il Ma-
trim63a F& R FE P B A5 A UAS IR IR G 45 K &
PR R IR O, 45 R B8, Ma-trim63a 1E 13 9>
G % & BF 3 Rk, REk A5 R IE R Ma-
trim63a fF i 22 IR 0 3 58 & 3 & T b B
(P<<0.05) , HRZEZ A M, £ 32 K5 00 0 L 1 40 g
1 4~8 A 10T L 2RS0T | R 0 L LYY s BT L L
TR SO B | B A 0 A L AR IR L0 Bk RN
R 25 22 S e /N (IR 6) Rk DU A3 A IR i Ma-
trim63a FE M 2 R 2k E B E T H b e
(P<C0.05)  FEZAH U 1 40l .4 ~8 4n it . £
A DETOR: I o I/ G N | R R w8 BN S B @
1R BERE H BRI | A BT L0 R IU R M A
BEEK.EZFAEENE D,
1 800,
1 600
1 4.00]
1200
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Fig.6 Expression of Ma-trim63a in different embryo

development stages in diploid M. anguillicaudatus
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Fig.8 Expression of Ma-trim63a in different

tissues in diploid M. anguillicaudatus
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Fig.9 Expression of Ma-trim63a in different tissues

in tetraploid M. anguillicaudatus
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Cloning and expression analysis of trim63a in

dipoloid and tetrapoloid Misgurnus anguillicaudatus

SONG Xiaoran ZHAN Fanbin WANG Weimin

College of Fisheries/Key Laboratory of Freshwater Animal Breeding ,
Ministry of Agriculture and Rural Affairs,
Huazhong Agricultural University sWuhan 430070 ,China

Abstract Trim63 (tripartite motif containing 63), also known as muscle RING finger protein
1 (MuRF1),plays an important role in the development and differentiation of the muscles in mammals.
Partial cDNA sequence of the Misgurnus anguillicaudatus trim63a gene (Ma-trim63a) was cloned in
this study.Sequence analysis showed that the full-length Ma-trim63a CDs was 1 035 bp,encoding 344 a-
mino acids,which shared high similarity with those of other teleosts. The Ma-trim63a mRNA expression
in different tissues of the adults and during embryonic developmental stages in the diploid and tetraploid
M. anguillicaudatus were examined by qPCR.Ma-trim63a showed highest expression in the muscle and
followed by the heart. During embryonic development, Ma-trim63a was examined in all the 13 stages
with different expression levels.

Keywords Misgurnus anguillicaudatus; trim63a; polyploid; muscle catabolism; clone; expres-

sion analysis
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