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S5EB8Y UCHLE HEREEREE
ENEABHRINBERR

o v . 1 1 1 1
OB B OF S %K £ REMHES AMH
BoRE T w B Ese
(1. IHEEHEAYRESEESHERESLRE IHAEEEYEARESLRE  TLIREERE
T Enis 222005; 2. MTHAEEAEYTVHEARBFEAUF F.O TH Exik 222005;
3. LA RMBCEREAT SFAYE TR A 210014)

M= KT iz 3 3% K #E B 5 3L B (ubiquitin carboxyl-terminal hydrolase isozyme L5, UCHL5)
% R & 41 (Exopalaemon carinicauda) 5 £ & & 8y E A, R#F K KA RACE & AT & T 42 A4
UCHL5 4K cDNA, 3txtHAHR R BN T EA L RRE N LKL T oy Rk ERAATON, R
ok EM#E T pET32a-UCHLS R KRk 8K, #THFFKREAHAR., £RE R, UCHLS cDNA 2K
1440 bp, %m0 329 ME AR, FNHA Mo FEN 37.57kDa, B FH AN 551, FHt
AR, AR 84 UCHLS & 358 7 7] 5 44 % xt 4T (Litopenaeus vannamei) 6] J7 14 # 5 (83%), 5
[ 4 B o R L4 i 2T ar . LR F 8 (Seylla paramamosain) 1 = 12 ¥ 4 (Portunus  trituber culatus)
BEhH—%, KXEE PCR o2 E 7, UCHLS A8 bk ERE, HAZMWE, HAEN E
2 MALTNRAEAREG THMAL,; ENEFRAFRY, UCHLS WXk EX LA ETH
s, EFEREM(VIER TR ZRMEAT, MAEN UCHLS EZERARAEKEKXWTAH
(Escherichia coli)® f 7%k UCHLS @4 & 5., AAREREKNA, UCHLS ik 58 R AIr N E &
BAZMAR, WHARXFZHMNERL TN FRENFRE T E R EA,

KiER AR AI; UCHLS; i, LmKtE & PCR; RAZKHA

FESES S917.4  XEERIEEE A XEHS  2095-9869(2022)01-0163-09

1z & -7 i K 1% #2 (ubiquitin-proteasome  path- H st , B FE 2z 20 Tl — R 5
way, UPP)&) VZAFAE T EAZ AWy vp 1) — F = 24 1 2 FIFEFZE A RRYIE A L, BbRic Y A ] s 5k

* VTR BFSE A BHIE-S 52 B QB ) 5 H (KYCX19-2288; KYCX18-2572) . Y1984 {3 Bl 1% T2 ¥ B33 H (PAPD)
VT8 W A ) B U 5 3058 i S 06 28 T I B 45 (SH20191203) L Rl %¥ B [This work was supported by Postgraduate
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543 &

HTE IT A B A (T 0 55, 2019) 0 SR TINX — i R T
ANREART ), 292 RACBIAAAE 2 R X — &1
A DR — R E RS, Rz R
(deubiquitinating enzymes, DUBs)R] ¥ 2 472 ALY
HEE EREZRBER, BiERYE B AR (O UK,
2020), UCH FJ#% (ubiquitin carboxy termina hydrolases,
UCH) Y45 H7E 25:02 38 AUl 58 5 Hh ot S S i i A4
i, UCH Zikla T EaEmREAm, KE22/NM
THEA, #EERT—2NMFREAKY, #id
fife C K 76 PLAYH 22 , ¥z 2 AR RE L R (BRI
%,2014), W5 EM, UCH R 5 LA % %)
5% %, Mochida %(2002)MF5% & #, UCH [) mRNA
1£ % 4k fa (Oreochroms mossambcus) 14 isi F1 B & &
ik, Jf HiE e 8kt K 8L, UCH & 7E
% A £ ) 5100 BT B A A I A0 %) O BRI v, )
1) 248 L 1) A AT E AR

Han £5(2018)#F5% & ¥, UCHL3 1 UCHLS5 7E4
7T (Scylla paramamosain) Bl 2 17 ) 28 55 7K F i 3%
m THAA S, RAEARCEENERE TP RE
FEEREH . PMKSRZEQ003)F 5 KB, P R is
(Bufo gargarizans)iZ 2 ¥ 5 K i 7K i il (t(UCH) X By
B 240 i S A e v O P e 2 B AR VR

¥ )2 11 #F (Exopalaemon carinicauda) B A 5t J
W AR IE PRI, IR EREE
LTI KZ —(EWEE, 2021), F 25119870105
THRERAMWMERES . EHEBE . KR, FmimEE
TGS, IR ESE(2014)F H A 85Y) A1 HE Y4k
AN 8 AT ARG SR B SR 17l 2L Z5 R g,
RO R F 4N MERBI(T) . K
AR . BV EIREZ IV 5 AN
R 4L ACT- A5 4, X & B AR IR AR T
TR, 5 R A RIS L B M SR DI RE S
R AR RS (2R A, 2016; ThE4E, 2018; Liang
et al, 2020), {H3XT UCHLS5 JEH7EH FE I URo0 %
B R TIREREIE AR WA o AT 5T B e B R AR
UCHLS5 4K cDNA J¥51, Jf o #r HAE AN [A] 21 4URT B
HEREANFEARRIBEL, 8 UCHLS JFZRE
EER LN R B SN E s e o G S L 11 K £ =4 = L AN
BB HLE R AL A

1 #wREFE
1.1 SCIgHet

ABIETE i TS 1 0 o vl S 6 2 P BT oA 4 )
—DERPEA . RS AR . RN —E R K

9(5.90+0.30) cm, AR H(1.65+0.12) g]fH B HUEF,
HCHRAR . B8 GO AR . DR B . EEREM
Z LA 9 MNHL (AN HS RS Y 3 REMRE A
i), A Trizol J5 T—80C A7 . S IIEIA E 5 (2014)
X 2 IR DR S 43 00 i, AR DR S AR L B
ORI N5 & & B B0 H B A ERER S 4L, DIAHIR )
T ERAE

1.2 = RNA 2EUE cDNA &/

1.21 % RNA @33 RH UNIQ-10 A= Trizol
A RNA $EBGAFI & [2E TAY TR B A R
F A3 SR B FRZHZT RNA, 1%H B BE BRI B Uk K
I RNA 5244, Gene Quantity Pro jll .8 RNA 1) 4k
MR, B AR RNA FE G T—80°C 45 JIRAE
1.2.2 cDNA % —4kt94 % ] SMARTer RACE
5'/34 7 & (TaKaRa), LLE B I 9 MHZUR & RNA
AR A3 I 8 5'F 3' RACE-ready ¢cDNA, H]T 3
R R By e . fdi ] Primer Script™ RT Master Mix
IR £ (TaKaRa)F 4 2 1 HF 9 A2 ZURIAS [H] B 38 114 B
B RNA 739155540 cDNA, HITA[RIZHE K op &
AN [ B 30 R PR 3 2 155 O g ARG U

1.3 SIMEK

S A S W A TAE Y TR (B A R A
B, FAIILE 1,

1.4 HEBAMR UCHLS EEMSE

2.8 ¥F UCHLS 3 B cDNA #s F By £ 1%
MR A B A URFESRAUT S, BT UCHLS JE R4
LJFHBI1 YR 1), PCR ¥ 3815 5] UCHLS FEF %L
RB, Wl gife = & sk e ik =48 TAY T/
(i) A BR 2 /I o
1.4.2 42 @¥F UCHLS & B cDNA 5'F= 349 Heik 4
¥ RSO R BT RS ES Y UCHLS-
GSP-194, UCHL5-GSP-593 T S/t 14,
UCHL5-GSP-569 ., UCHL5-GSP-809 JH T 3" ity i
i 1), % SMARTer RACE 5'/3'i7 £ (TaKaRa)
#EAT PCR J N, FE¥gsid alidb M va e v je , i
DNAMAN 8 X J3 45 S it A7 9 4 , 15 51 58 24 (1) cDNA
J#51

1.5 HEBQU UCHLS EEMAEWIEBESH

{ifi FH NCBI (https://www.ncbi.nlm.nih.gov/)%} UCHL5
SE Y cDNA FP 1 K B SR e 9 384T Lt s #1) ) ORF
Finder (http://www.ncbi.nlm.nih.gov/gorf/gorf.html)%3
Bt UCHLS ik [A] f I 755 1] B HE S H: 20 ) 110 28 BE 1R J

141
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514157 51

Tab.1 Primers sequence

51¥4FR Primer name

51451 Primer sequence (5'~3")

FHi& Purpose

UCHL5-F1
UCHL5-R1
UCHLS5-GSP-194
UCHL5-GSP-593
UCHLS5-GSP-569
UCHLS5-GSP-809

GTGACCCTGGAGTTTTTACCGA
CACCTGCCACCTTGACCTTTTT
GGTTGGTCTTCTTGCTGCCATTTG
CAATCGGTTCCTGGAGCAATGGG
GACCCATTGCTCCAGGAACCGAT
CAAAAAGGTCAAGGTGGCAGGTG

B o 514

5'RACE 5|%)

3'RACE 5%

UCHLS5-F2 TATCTACCGCTAATTGTCA Sy a4y
UCHLS5-R2 AGCACTCGTCTTCTCCTT e
18S-F TATACGCTAGTGGAGCTGGAA

NS5 )
188-R GGGGAGGTAGTGACGAAAAAT
UCHLS5-F3 GAATTCATGGTTGTGTCAGACGCTGGTAATT

LY ESuiL
UCHLS5-R3 CTCGAGTCAAGCACTCGTCTTCTCCTTTGAC

51 ; FIH DNA star gE47 IS5 6 S Mo T2 S
FIH GeneDoc HEATEFEMRFHI M L HE LX) ; A
MEGA 6.0 17 R Ge it AL i #a 4

1.6 EHFEB[YF UCHLS EFERIEFMES T

HRYE AT Y UCHLS J: K cDNA P51t E
Y, LI R EYF 18S rRNA NN SR (F Dk
H AR IR RO 0 A (P4 BKAE, 2020), HE4E SYBR
Premix Ex Taq {37l & (TaKaRa) iyt B 15, 3 B 0 1A 5
FIFER, {8/ Step One Plus i 4T qRT-PCR ¥4,
2 AN Hr s A SR (S A, 2015),

1.7 FERREHEEE

M4 UCHLS f cDNA JEAIEH R R IAG1
UCHL5-F3 #1 UCHL5-R3 (3 1), TESI¥IH) 5355 W
Jin EcoR I i1 Xho I WREVIN 5. PCR 9 34 =Wt A Tl
5 1% 425 pEASY-T3 #4k Eibf7salelhfh, Hhik
BH I 7 A 6 258 WO o H RGN e 1 A ) B R U
B, SRJGH EcoR T Fl Xho I FF¥I 5 A H M H By
pEASY-T3 JFURL Al pET32a kL, HEImIUC H ) BORIzZ
1, T4 G4 4 CIl iR, FALBIRZ 40, $EE
T R AT AU PCR %85, [RINH% A AT

1.8 EHEEMFESRIE

H A8 A T ) FE A TR RS AL 31 BL21 Bz A 4N i
o, Bk e REARAS A PR, B A B R T A
HNEREM LB Wik, 37CHRGHSE 3 h
Ay, W% EE(ODgoo am)iB 2 0.4~0.6 B, JIA
IPTG ZE AW N 1| mmol/L, 30°CUkLLEFHE T«
ik UL pET32a 25 #AAR N HEXT IR, 05 FRk 2. 4,
6 Fl 8 h BFHL 2 mL FVRORAF, B5.0000E, Rt , i

17 SDS-PAGE HL3Kk 437, iEid Western blot ¥l His
FRA, B UE 4B H P E A

1.9 HIESH

SRS L RR FH SPSS 18.0 1 Excel #44:3F
T8, TR R T 2253 M (one-way ANOVA)
Fildie /N 25 25 5 1 (LSD) He 8 A [R) B 3 261 ] 10 22 5
P<0.05 £/RERBE, P<0.01 £REFWEE.

2 HRE5HH

2.1 UCHL5 EE cDNA £KEFI451h

WE 1 iR, UCHLS 34K cDNA 741N
1440 bp, H:H, 5'UTR & 164 bp, 3'UTR 4y 286 bp,
FERLE BEHE A 990 bp, Fih% 329 A& FE#R, F K (A
[y T 37.57 kDa, BRiEZEHL SR 5.51, N.-y?2P
Nz B RFEA KRGS 1 B IRSFIF 1

22 RZEXEBHH

FIH GeneDoc ¥fFitfT ZHIFHLLXT, 5% 40
K2 fi, B REASF UCHLS 2 LR T 95 HoAb 4
(14 M 24 R P 91 EL A A e B TR, Herp 5 ML Xt
IR (Litopenaeus vannamei ) i) [a] M i 5, 4 83%. fiff
J MEGA 6.0, k&R AHEE , ¥ B 1 EF UCHLS
5 A Bl S SR Y 50 R i R G AR, S5 AN
K3 s, Aoy RSy 53, F R HEF UCHLS
P65 FLRERTIR R — /N2, P50 B =i
% (Portunus trituber cul atus)%5: JC & HE S M 8 —
%5 /NFEE(Mus musculus) . # 5 El(Rattus norvegicus) .
4 (Bostaurus) . J5(Gallus gallus) . K 5 X 4f(1 ctal urus
punctatus). B & fi(Danio rerio). dE¥ IR IE
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1 ACATGGGGAACTTTCGAACTAAAAGTGCAGTTGTTCAGTGATGTTTAGTCTTAATCOCATGGTTTT 66
67  TCACATTCTGAAGTCTTTAAGTTTOGAGTAATACATTTAATATAGTACATTTATATTAAAAGCACG 132
133 ATTGCCGTTI'ATTCTACAAACATCTI'GTCATTTGTGTCAGACGCTGGTAATTGGTGCTTGA 198
1 v v SDAGDNUYCL U
199  TAGAGAGTGACCCTGGAGTTTTTACCGAGCTCATCATGAAATTTGGTGTTAAGGGTGTTCAAGTTG 264
12 I ESDPGVFTETLTIMNEKTFGVEG GV QV 33
265 AAGAATTGTGGAGCTTAGAGGATGAGTCATTTTCAAACTTGAAGCCAGTACATGGGCTCATCTTCC 330
3 EEL ¥WSLEDET SFJ SNLIEKPVHGTLTITF 55
331 TTTTCAAATGGCAGCAAGAAGACCAACCTTCAGGAACTGTGGTCCAAGATAACAGACTGGATAAAL 396
56 L F K ¥ Q0 Q ED QP S GTVVQDUNE RTLTDEK 71
397 TATTTTTTGCAAAACAGATGATCAACAATGCTTGTGCTACTCAAGCTATTCTTTCAGTTTTGTTGA 462
7 I FF AKQMNTIWNNACATGQOQATITLTSVEILTL 99
463 ATACCAAACATGCAGATGTACAGCTGGGTCCCACACTATCAGAATTCAAGGAATTCACACAGACTT 528
100 N T K H A D V QLGP TL S EFEKTETFTQT I21
529 TTGATGCCCATATGAAAGGATTGGOCCTCTCAAACTCCGATACCATTCGTAATGTTCACAATTCCT 594
122 F D A HN K GL ALSNGSTDTTIZRINVYVHNTZ S 143
595 TTGCTAAGCAAACATTATTTGAGTTTGACTGCAAACAACCAACTGAGGATGATGATGTCTTTCATT 660
14 F AKQTULFEFDCEKQPTETDUDTDVTF H 165
661 TTGTTGGATATATCCCAGTTGAAGGGCGCCTGTATGAACTAGATGGCCTGAAAGAGCGTCCGATTG 726
166 F ¥V ¢ ¥ I P VEGRTLTYETLTDGTLTEKTETGPT 187
727  ACTTGGGAOCCATTGCTCCAGGAACCGATTGGTTAACAGTTGTACAACCAGTCATTCAAAGACGAA 792
188 D L G P I A PGTUDVYWULTVVOQPVIOQRTR 209
793 TCCAAAAGTATAGTGAGGGAGAAATTCATTTCAACTTGATGGCTATAGTCAGCGATOGCAAAATGG 858
20T 0 K Y SEGETIHTFNLDMNATIVSDRIEKIMN 231
859  TTATTGAACGCAACATTGCTAGAATACAAAAGGAAGTAGAGGAAGGTGGAATGGATAGTTCAGTOC 924
22 ¥V I ERNTIARTIQEKEVETETGS GND S S V 25
925  ATGAGGAAGAACTAGCACGGCTTAGAGGCTTATTAGAAAGTGAAGAAACAAAAAGGTCAAGGTGGC 990
24 HEEELARLIRGLTLET SEETZEKRTESTRUW¥ 275
991  AGGTGGAAAMTATTAGACGTAAGCACAATTATCTACCGCTAATTGTCAACATGATGAAAATATTGG 1056
276 Q VE NI RREKHNTYTLPLTIVDNNNKE KTITL 29
1057 CTGAAGAAGGTAAACTTTTACCAATCTATCATGCAGCTAAAGAAAAGGOCAGAGAAAGACTTGAGA 1122
298¢ A EE G K LLPTITVYHAAKETE KA ARETRTLE 319
1123 AAGCGAAGTCAAAGGAGAAGACGAGTGCT@CATGCI‘ AGACTTCAGAACACATGTTAATTCCGGA 1188
30 K A K S K E KT S A * 329
1189 TTGTTTCTGTCCTGTGOGTTCATGTAAAGACCAGGTTCAAATCACTTTAGTGTTACATTTTTTTAL 1254
1255 CCAAAAATATTTATGCATTGAATTTTTGGAAATAAAGTATTTAGCCTTTTTTTATAAMAATTTCTG 1320
1321 TAGGAAGAMATAGATTTTCTCTCACTTCAGGTATAAAGAATAACATTAGTAATTGGATTCTGTAGT 1386
1387 TTTTATAAATTAAAGTTTAGTTATAAAAAAAAAAAAAAAAAMAMAAAAAAAAAN 1440

1 #FR IR UCHLS 3K cDNA J¥ 51 K & 2 731
Fig.1 cDNA sequence and amino acid sequence of UCHL5

E LR B T (ATG)FIZ A% T (TGA) I T HEAR 1, RN 43 iz 3R B R I K ik il 2 1 1 9 ORAF P47
WU R L 53 = IR 15 5 (AATAAA)

The initiation codon (ATG) and termination codon (TGA) are marked with boxes. The underlined part is the conserved sequence of
ubiquitin carboxy-terminal hydrolase family 1, and the double underlined part indicates the polyadenylation signal (AATAAA)

(Xenopus laevis) 55 B HE SN A —7 . HiAth 20 21(P<0.05),
2.3 UCHLS EF#AEZEBNARALKRIE 24 UCHLS EREEMEARFA.BREBHRIE
PL 18S rRNA YE NS HEIA , SR 7t PCR WE s s, 7ER R AR E AR A B B,

Kol UCHLS J:PH7EH R 1 IR A [|) 20 4L b i 6 3k 7K UCHLS5 &R AR Xk B 5250 ETHE PRy,
e, SEHNE 4 s, UCHLS 7EH R R 9 4 -2H40 VAR B e il , VIR RERIERARKE, BA B
RERE Ok, R R AR, INERZ, BEST % 5(P<0.05),
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Ip-UCHL5: [YA--GSE ‘ T FLEKIOEREDNGS T
Dr-UCHLS: | ) : 68
Rn-UCHLS: 1 68
Mm-UCHLS: 1 68
Bt-UCHLS5: : 68
Gg-UCHLS: W S - 70
XI-UCHLS: SPVEGLIF QTR E : 68
Lv-UCHLS: (PVHGLIFLEFKWOOIREQ PRG TV
Ec-UCHLS: | ] | . 69
Sp-UCHLS: : 69
Pt-UCHLS: 032
Ip-UCHLS: 1 FE ) 5 ©S FDARMK 10 . 138
Dr-UCHLS: |{elsSia i ‘ MLGET EFSYSFDAMKG 0 ;138
Rn-UCHLS5: |(4SBSis ol ‘ VBILG SEFKEFS@SFDAMKGLA 80 : 138
Mm-UCHLS5: N { VLL BILG OSFDARMKGLA 10 : 138
Bt-UCHLS5: | "AK WATA h 5 : 138
Gg-UCHLS : 140
X1-UCHLS . 138
Lv-UCHLS : 139
Ec-UCHLS : 139
Sp-UCHLS5: : 139
Pt-UCHLS5: : 93
Ip-UCHLS: . 207
Dr-UCHLS: : 207
Rn-UCHLS: / 0 ) - 207
Mm-UCHLS: § \ / [ YVPVINGRLYELDGLR : ] NN - 207
Bt-UCHLS5: NGRLYELDGLR 3 ] SKREEEPY
Gg-UCHLS5: W IFEF] A3 NGRLYELDGLR ; ‘ VIE © 209
XI1-UCHLS: N ) : 207
Lv-UCHLS: : 209
Ec-UCHLS: . 209
Sp-UCHLS: 1 209
Pt-UCHLS: : 163
Ip-UCHLS: 2 277
Dr-UCHLS: 2277
Rn-UCHLS: 2 277
Mm-UCHLS: 1 276
Bt-UCHLS: . 276
Gg-UCHLS: 0 279
XI-UCHLS5: 2277
Lv-UCHLS: 2271
Ec-UCHLS: : 271
Sp-UCHLS: 2 271
Pt-UCHLS5: . 225
Ip-UCHLS: (YKTENTRRKHNYLP|3TMATLLKILA p SOSBK {IQEAE

Dr-UCHLS: E NYLPgTMaL LKL IP %QSAK EIQEQE

Rn-UCHLS: X B pany HILA BRRIVEK T FSCRGRN-———— L——————————— ==
Mm-UCHLS: v 1

Bt-UCHLS5: RYKIE 1T M WLAEBIN® TP

Gg-UCHLS: 3 \ YLPIRIM LAESO0 1. T P TN AKEKOW:N

XI1-UCHLS:

Lv-UCHLS5:

Ec-UCHLS:

Sp-UCHLS:

PLUCHLS:  RA NORISRtany i)
K2 FREAEF UCHLS AT 51 £ 5 ) 45231
Fig.2 Alignment of the amino acid sequences of different UCHLS proteins
Ip: B X E#l(Ictalurus punctatus); DR B i (Danio rerio); Rn: #% §l(Rattus norvegicus); Mm: /N Fl(Mus musculus);
Bt: 4 (Bostaurus); Gg: Jii%(Gallusgallus); Xl1: JEPHIREE(Xenopus laevis); Lv: FL#4IE X} IR (Litopenaeus vannamei); Ec:
[ I (Exopalaemon carinicauda); Sp: 170E % (Scylla paramamosain); Pt: =JEH% T (Portunus trituberculatus)

05 UCHLS BB ke B B (pET32a-UCHL5), lisd W PCR. %45 7 B Uik
AR ars TR AR EF P, FIRIET UCHLS 2 4 0k

I T R AR UCHLS R 263k 5 41 ks #iK, fE 1 mmol/L IPTG. 30°C&MF T, B3 1T —4%
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a3

{7 F 52 kDa BEHSA, fFEHUEARE A R/INE 6),
FIFH Western blot #F4T500E , B 2H &5 H 7] LIKG I 4 His
&, I H A R/ —Z(E 7).

Z B Rattus norvegicus
INR B Mus musculus

& Bos taurus
JFXY Gallus gallus
B A5 U Ictalurus punctatus

98 BEL 1 Danio rerio
W TS Xenopus laevis

55 JUEREESTHR Litopenaeus vannamei

—‘:%‘% HYF Exopalaemon carinicauda
100 N FEE Scylla paramamosain

0.05 WLE%@%& Portunus trituberculatus

Kl 3 JET UCHLS Ry 91 i) R 4t BE AL
Fig.3 NI phylogenetic tree based on amino
acid sequences of the UCHLS5

100 -
90 - a
80
70 -
60 -
50 b
40 -
30

AR
Relative expression level

A\ E HE S H 1
2H4H Tissue

M O G

Pl 4 UCHLS J& D7 A [ 4P i Rk RFAIE
Fig.4 UCHLS5 gene expression in different tissues

V: ERMZ; B RWN; HE: FFBRME; S: B H: Ok,
I: ; M: WLA; O: BPdE; G. fi
AR F R R 2 57 1 (P<0.05), T [A
V: Ventral nerve; E: Eyestalk; HE: Hepatopancreas;
S: Stomach; H: Heart; I: Intestine; M: Muscle; O: Ovary;

G: Gill. Different letters indicate significant
differences (P<0.05). The same as below

C
b
o a
I [
I I v v

1.8

—
[=)}
T

MXTRBE
Relative expression level

S oL ==
o v hr oo v

I
Ui & BT Ovary developmental stage

Bl'5  UCHLS S A 18 B HLA ] & 7 I ) ek
Fig.5 Expression pattern of UCHLS in different
ovary developing stages

3 it

WHSEGE , UCH 058 O BE 20 i ) B P i %5
FEEMMER, UCHL1 Al UCHL3 i) mRNA 7£/)NBUAI
fE I (Macaca mulatta)l®y GV A1 M 1T 1% 51 1) 41 i
FhE I (Mtango et al, 2012), 7EREUIERAIMIE) GV
A1 M IR 2] UCHL1 A9 5 235 (Ellederova et al,
2004), UCHL3 F1 UCHLS 7077 & o 5 v i) 3k
L 3 T 41 41 (Han et al, 2018), 5T 345
THEEYF UCHLS 41K cDNA 41, 5 FLayiExt
BF . =R AL O B 1) UCHLS BA A 1Y 7]
Bt e e R /R, UCHLS 124 & F MR A
PR RO R, B T A A2, SR
FE PR T B AR g B 2 —, UCHLS Al A1 % e At
KA INZ R AL 1k oA O B, AAINAE
S E R EAE . Mazumdar 45(2010)

1 2 3 4 M5 6 7 8

52 kDa

Kl 6 UCHLS 2 RIAHF R Y&k
Fig.6 Expression of UCHLS5 in Escherichia coli

1.2.3.4 058 IPTG 55 2.4.6.8 h i pET32a-UCHLS5;
5.6.7. 8408 IPTG ¥ 2. 4. 6. 8 h AR A A (=
ki pET32a); M: A>T E=brE
1, 2, 3, 4: Expressions of recombinant plasmid
pET32a-UCHLS induced by IPTG at 2, 4, 6 and 8 hours,
respectively; 5, 6, 7, 8: Expressions of non-recombinant
bacterium (pET32a) induced by IPTG at 2, 4, 6 and
8 hours, respectively; M: Protein marker

1 2 3 4 M kDa
60
52

45

Kl 7 HZHE I Western blot #5ill

Fig.7 Western blot detection of recombinant protein

1.2.3.4 7302 IPTG 5 2.4.6.8 h ) pET32a-UCHLS5;
M: EE TR E
1, 2, 3, 4: Expressions of recombinant plasmid

pET32a-UCHLS induced by IPTG at 2, 4, 6 and
8 hours, respectively; M: Protein marker
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JAE: R T UCHLS Y35 PR e I K2 LA B 5 % & v B BB 5 169

WF5E45 1, Rpnl3/UCHLS (& SRS 5 55
MR —EA LA AW NF-«B (M, TR
WO EAE T . AR 53 2475 2 — 250 40 A 09 8 1 ) A
¥, AR AR ZEMKEE UPP @2k, andm
JLFE I B P 0 ] S AR e T ) B 1 4 (R AR A,
2003), A2 IR B 5 0 20 L o 24 KT e H A 41 40

=, AL UCHLS e S 8 m i 2 ik, X ikl
S (2010) IR 25 SR A — B, o [QJRE IR R 45 5 1
E2 Jt [F e 1k 2 MBI 5L % B 00 A 2 s s ot 7=
PG Ik B T (A A, 2018); BT X HRZ R4
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Molecular Cloning of the Ubiquitin Carboxyl-Terminal Hydrolase
Isozyme L5 and Its Functional Analysis During Ovarian
Development in Exopalaemon carinicauda

GAO Wei', DAI Qinl, ZHANG Pan', SONG Chongyangl, ZHU Shanshan',
LAI Xiaofang'**, GAO Huan'*’, YAN Binlun"**"

(1. Jiangsu Key Laboratory of Marine Bioresources and Environment, Jiangsu Key Laboratory of Marine Biotechnology, Jiangsu
Ocean University, Lianyungang, Jiangsu 222005, China; 2. Co-Innovation Center of Jiangsu Marine Bio-Industry Technology,
Lianyungang, Jiangsu 222005, China; 3. Jiangsu Provincial Infrastructure for Conservation and Utilization of Agricultural
Germplasm, Nanjing, Jiangsu 210014, China)

Abstract The ridgetail white prawn Exopalaemon carinicauda belongs to the suborder Pleocyemata,
in the family Palaemonidae, and is one of the most economically important pond-reared shrimp. At
present, most of the egg-carrying broodstock are harvested from natural sea areas, which considerably
restricts the development of E. carinicauda aquaculture. Thus, artificial propagation methods are required
to enhance the productivity of E. carinicauda in aquaculture systems. To develop these systems, there is a
need for a greater knowledge base encompassing the mechanism of ovarian and embryonic development
of E. carinicauda. Ubiquitin C-terminal hydrolases (UCHLSs) are a subset of deubiquitinating enzymes
that are involved in numerous physiological processes. Many studies have shown that the UCH family of
deubiquitinating enzymes plays an important role in reproduction. In this experiment, the full-length
cDNA of UCHLS was identified and characterized using an approach that combines transcriptome data
and rapid amplification of ¢cDNA ends (RACE). The expression profile of UCHL5 in different
developmental stages of the ovary and various tissues was determined using real-time quantitative PCR.
The pET32a-UCHLS5 prokaryotic expression recombinant plasmid was constructed and induction
expression was carried out. The cloned UCHLS5 gene was 1440 bp in length, encoding 329 amino acids.
Isoelectric point (pI) of UCHLS protein was 5.51, and molecular weight was 37.57 kDa Homology and
phylogenetic analysis showed that the deduced amino acid sequence of UCHLS shared high homology in
different species and the highest conservation with Litopenaeus vannamei (83%). Real-time quantitative
PCR results indicated that the expression quantity of UCHLS5 was the highest in the gill tissue of
E. carinicauda, followed by that in the ovary. The expression quantities of UCHL5 at different ovary
developmental stages ( I ~IV) were progressively upregulated, and the expression of UCHL5 was the
lowest in stage V. The fusion protein UCHLS5 obtained through prokaryotic expression was 52 kDa. From
the results of this study, we may conclude that UCHLS is possibly playing an important role in the ovarian
development of E. carinicauda.

Key words Exopalaemon carinicauda; UCHL5 gene; Ovary; Real-time quantitative PCR;

Prokaryotic expression
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