) - ‘\\ AYY AYY
%05 BE S W Tl HEREFER Vol.25, No.5
2016 £ 9 H JOURNAL OF SHANGHAI OCEAN UNIVERSITY Sep., 2016

NEHS: 1674 -5566(2016)05 - 0641 — 11

DOI;10. 12024/jsou. 20160301702

RREZNZREGHE E2r EENREERRESH

REE, WRE, FRR, BER

. FRAE

(1. RS A LK™ P S S IR A S B F A se i &, il 2013065 2. VLR IRAK =B 5L P,

T35 Mt 210017)

B OE: N THZ KA A E2r SEDTE s (RSB IR & & P ROAE T, M RACE $ORFHE] T cDNA 2751,
A4 °4 Pe-UBE2r, g 3L F 54K 3 671 bp , A &2 B 45 BEH R A 25 M3, LA~ e BRI S8 AL 0L 5
TFHCBIBEAE A 729 bp, %5 242 DG HERR, BN H H 7> T HE2008 27. 6 ku, BLAST X % B, 5 IR J5U B 0F
UBE2r JEN 515 i sh Yy UBE2r SN HAA BRI RGEAEAL IR W], Pe-UBE2r B[N 55 H AR 36 %] 4F 56
H—Hio qRT-PCR W52, Pe-UBE2r FENTEVE R P i) 28 10 B35 ) T HABZHZU(P <0.05) o 1EBF T, Pe-
UBE2r JE R 123K A AR R B IR AR, 75 91 8 5 H B0 205 B DR 00 4, Bl 3R 3 i B AR . 7ERS B,
Pc-UBE2r JEN 9 FI5 BAERG BEAI M A A R B fe i KV o ZHEURAL RSS2 R /R, Pe-UBE2r 3 P AE B 55
Y ) o AR R S E ST BB A0 M A0 MO S B 8 T A% ) B R 240 240 A A R v A i . TR SR
Pe-UBE2r JE N FZ 3 A 1R BE ALY F . 4121 3R 1 Western blot A5 % B, UBE2r 3K (5 764 S M1 5P 5L
R IR R B T AR A ZU(P <0.05) o Z5 Bk, FA TN Pe-UBE2r K& R 7E v [ U2 R B0 1~ A FPE:

JiR AT T T R AR T B AT, AR ORE S SRR SR A 75 IR 1 701 B B el AR AR s
KR : Z KA E2r; PRI JAIASC; Western blot; b [Q 5B IR

hESES: S917 MHEARER: A

72 [G R UE ( Procambarus clarkii) X 44 /NI,
W D T 36 [ R A LA M AR P B AR
HMGEEESEFNE S5 P, C O 3 B2 p K™
FERFhZ —2 7 AAER [ P A S ER D B
9 B oR PR a0 O R R R e = 1
—EFEPE R v R R IR A M A R
PENR R B & W e sh W dE A7 A PR AR B B, %
e PR & B IRIESE A B T HES) e IR
VB IR FRAE M 1) K e o H I, A G v IR B B
PERR AR B IAESE , 2 P IR R 850 ) &
B oI5 AE 5T BRI AR B AL
BAR . HI e TR BT RS 51 R &
A P AR B S S

12 R AR IS A WA T — Tl i AR R ey Tk
FHME AR ER. ZRAERS 52 H
JROSE AR, AR B S Y A A S S R E
SR BRI 2 R G UBE2r

i A4 2016-03-22 &E HHA: 2016-05-03

(ubiquitin-conjugating E2r, UBE2r) 272 Z L& #%
HERERNZ RSS2 —, M M CR2 BER
W, I 4ok, UBE2r 5 5 IR VIS Al
N R G I
UBE2r {EBRP R RE 40 M G1-S 3 5 301 iy 90 45 o
AT T /U B e 2 N S A — i
YEW 2 BESE % B UBE2r LR 7EE TS B 57
o B A O W Cdk2-cyelinE ) B 9 3 B,
REYMOND %' 558 7R , UBE2r 3£ P1E A 2540
FEL RIS ER, S 5 0 i A R 40 IR 1T A% T
TEA 425 S JE W A A . PATI 261 )58, G
TEFEIREL o P40 & 22 7 2440 i )R W v, UBE2r
SER A RERS cAMP 5 LR R B S . vk
F AR A BEXTHR I F S & B, UBE2r J:RAE
PRI s ek, HLEVE IR & & 4 i K Ae e 18
BT HEM AT F RN TR AT R T B
EH .

ELWB: Ll TREORF LRI H (13DZ2280500) 5 /K™ S M35 e 75 o oL 5 17 D3 7] G137 P03 H (ZF1206)
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AT AR RACE H AR 345 T 38 G
JFES R UBE2r 3R () 7 31 4 K, 454 qRT-PCR
BEARFNGENL 2L H AR % 50 [RJFEE R UBE2r JE1H
FEANTRI L 20 B Bk 1 3 8 v 1 2 R 1 D0 1 A7
W 9. %A M £ K C-
SDNDIDDGDDSGNGES-NH2 , il % A\ T Hiik , 35 F)
Fl Western blot £ AR — 5 5 UF HAE 8 U2 T 1Y
FEREOL . AR B 6 R — B0 50 I
¥F UBE2r ZLPR W D REFR AL IE At 9L

1 M55k

1.1 SRe#f#

S v R JEUEC IR T 2015 4Rk H VLR iR
L RAREAW A e AT RSN/ BN < L
BB IF 72 h, SARMLRRIE IS, 16 (A o itk
HRAPS (S8 IR AR O JUE i WL P OH S5 B0 5 4
GUER . ZET I RFE AN I SMRIE S B
FIAGUFRHE ", S BRI 250 3 e 1G5 2
YL 7 0105 i R O SR 5 6 NI R H
(o) kERI02) (BREk AR (03) (51
A AEI(04) SV (05) MR (06) . 2
RRBE SR AT R S AN I I o e R U
RS20 3 A I 30 < A% D 2 g 1 i 0] (T1) R B
2400 K HE T (T2 ) FORS T-2R M AE BT (T3) o A9
AR 3 S B A 2N, A R ) R AR
M, —80 CHlA KR PR A7, L o 22 S5 50 il i o
TR S AL e M A, T 4% 23R

Fmoc

AL F S PR W BEAL B, - 20 CH1F. T
Western blot Il i) 21 4125 DEPC Ab B/K 3 U 5
S EMRAR AT, -80 CIRAE
1.2 ZWAHE

fii ] TRIzol ¥ 2 HU 45 2H 21 ) & mRNA, 28
1. 5% BrBEWHBE 5 B 3K Fl NanoDrop 2000 43 Y65
BEFHHIA AT, BT - 80 CUKAEIRTEAT . &
T 1 v G B R i SR 4 S o
UBE2r JEN 531751, F A Primers 5.0 23
MR BGI P RI(R D) #ITHB By %
18 SMARTer™ RACE ¢DNA Amplification izt 5] £
(Clontech, 32 [ ) B W] 3 47 S 5% 5 , L SMART
cDNA Sy 8RR, fif F ) £ B 7 79 UPM 514
SRR FYES1Y), 53 347 3'RACE F1 5'RACE
P, VKR Z N 41,5 pl Master Mix;2. 5 uL
cDNA #i#g ;5 wL 10 x Universal Primer A Mix; 1
pL GSP-F2 (&% GSP-R2), ¥ H4FE)F H:94 °C 78
P30 5372 CiB A 3 min,5 PMFFF;94 °C A5k 30
$.70 CiE & 30 s.72 C #Eff 3 min,5 PMEFH ;94
CAE 30 5,68 “CiEk 30 s.72 CZEfH 3 min,25
G, SR B IE M E e DNA [ R & (K
M, ) Yl 3" RACE 74 )z 5'RACE =
Y1, % PCR =4 2lifb J5 1% 28] Pgem-T Easy {4
b EA B2 S A E. coli DHS o T, 2515 1 BE
i 18 i PR B s B AR AT 0, S 5 v iy R Y 5
Wy K 34 A T AR AT RN A 5E

x1 XWS|MEFT

Tab.1 The primers and sequences used in this experiments

GIE BN BlE 2 P HH &

primer name sequence(5' -3") amplification target

F1 GGACAAAAAAGGATGGCTA .
T, FLR B

R1 CGTGGGTGCGTGAGAGTTA
GSP-F2 TGGCGACGACAGTGGTAATG 3'RACE
GSP-R2 CGTGGGTGCGTGAGAGTTA 5'RACE
RT-F3 AGAGGGACAAAAAAGGATGGC i

v FHTE it
RT-R3 GTTGAGGAGCTTGACGCAGA

CTAATACGACTCACTATAGGGCAAG , ,

UPM(long) CAGTGGTATCAACGCAGAGT 3'RACE JSTRACE
UPM ( short) CTAATACGACTCACTATAGGGC
EIF-F GGAATAAGGGGACGAAGACC ot
EIF-R GCAAACACACGCTGGGAT FOLAER

1.3 £MEEFSWSREHUMEE
K A NCBI 7€ % Jp #fr T. & ORF  Finder
(http ;//www. ncbi. nlm. nih. gov/gorf/gorthttp ://
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www. ncbi. nlm. nih. gov/gorf/gorf . himl html) X}
JITAR 2 (8 3 S EA T I Bl TS AE R S R N, I
Xk G i £ 1 ) 5 T A G AR 1 R AT 0 7R
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L5 5 E2r JEDN Y o S R AT 643

2k BLAST HAfth ¥y F ¥y UBE2r B K )7 41, 45 &
Biokdit *" % {1 x4 & 4 JF 41 k47 2 1 1L X,
MEGA 4.0V # iy NI G ALm) o
1.4 Pc-UBE2r EEIRIRIES T

3 A v TR T2 M IR AV | ST S Bt o JOE
HiE JILP AR SIS 8 A~ ZHEUE RNA it
PARKE 3 5 19 3 AN FIOE 828 5 7Y 6 >3
B 2H 29 5 RNA Sl A5 4z, {#F f PrimeScript RT
reagent Kit 7] & ( TaKaRa, H A) 4 5 F RT-
PCR [z i /) ¢cDNA, & & 5| %) : RT-F3, RT-R3
(F1) o VEFAe v R IR A b ] fR e 0k
(RIS EE EIF SRACIESE P 9 Fe5k 1 et
& PCR 4% 8 SYBR® Premix ExTaq™ II ('Tli
RnaseH Plus) i 5] & ( TaKaRa, H Z<) i B -5
17,PCR Wik % :12.5 L 2 x SYBR Green qRT-
PCRtime PCR Master Mix;0.5 wL RT-F3;0.5 pL
RT-R3;2 pL ¢DNA; 9.5 pL RNzse/DNase free
ddH, 0, e g A it ) H 0k B R A 2 8k B
ST 4 AR TS . PCR N4 B FE 78 -
95 °C 30 s;95 C 10 5,60 °C 30 5,40 PMfi*F, *
I 2229 P 38 Pe-UBE2r 35 R 18 S [ 41 411U
SRR T AN ) IR 3 A A e 8, W SPSS
18,0 B PF 3o 4% B4 2E A7 B0 R Ky 25 40 #r
(ANOVA) -4 BFE M (P <0.01) o frfy
L R SigmaPlot 12. 515 /42 .
1.5 REHR

AU 2 W LB , 28 3% H,0, F iR AL B
10 min LIS A P I S50 A0 W I, 28 1R /K e 4% 2
o UIF BRI 3% Fy e B i e A B 1 15 26
fif,37 Cafi = H 4k 3 ~30 min,0.5 mol/L PBS
PE3 K x5 min, Z4RHKPE 1 K. KA 20
wL TSI, B IR 37 ~40 CI'E 2 ~4 h,
FHA AR R i S R 10 1Y SE A% B BRAR L, 15K
PIR BN 20 pl 458k, iR AR 37 ~40 C At
Wo 30 ~37 CAA 2 xSSC PEE 2 IR, BHIRS
min;0.5 x SSC ¥k 15 min; 0.2 x SSC Pk 15
min, {EJEA 37 CHCE 30 min J5, M4 P H AL
ST =, TR AR 37 COl'E 60 min J5, A
0.5 mol/L ¥ PBS ¥t 4 K, B IR 5 min, N
SABC, IR & 30 min J5, F 0.5 mol/L A% PBS
THVE 3 K, K S min, {f ] DAB & (0] &
frit)E, B ISR,

1.6 Western blot &l

XTHE IR 25 2H 28R 11 #64T SDS-PAGE HL K,
P2  UBE2r Z g HTiARNE Ry —t, X 5 [R5
FEUR A5 VR [ HE1T Western blot #5000 H K B
B EAEALINAS PR S 0 AR 40 pg, B —fLIm
10 wL Fie ) Marker,, S 70 V{8 HL UK, 29 30
min, J5EH 90 V E s HL UK . 5% BN EE 1 M S A
:200 mA fH R 70 min, L5 RS, Pk
By PVDF A 5% BSA =307 2 he B
JEE, FHE K L] TBST PEfEE S min x 3 3K, JEH 4
A PR B UBE2r 47044 ( 1:1 000) , B-
actin( Boster 1:2 000) ,4 CHF & 117K, TBST yEfE
5 min x 3 Y, B AL PTG (HRP) FRic B9 40
s 3T (Jackson 1:2 000) Fl HAR i & Ak W) il
(HRP) ARl i -4/ =t (Jackson 1:2 000)
TR 2 ho T A M) iR As
FIB=1:1) M 2 min, B B, FT PR fif f5E 40 4
PVDF Ji§, W5 % th X IR 8Ot iR e R .

2 4k

2.1 Pc-UBE2r EEFEN &S

Pc-UBE2r 3 P34 K 3 671 bp ( GenBank
'S  KX091172 ), 4345 554 bp 11 5" ¥ 3 J
[X.(5'-UTR) 729 bp [ TF ik B 2 HE (open reading
frame , ORF) 1 2 389 bp 1Y 3" s JF % 5 [X (3'-
UTR) ,7E 3'-UTR A MBI IS5 AATAA, %
FP 3 Al g it 242 A BERR, TN 43 5 B R/ Ry
27.6 ku, %M 5 )y 4. 17, UBE2r % (419 82 ~97
PSR T 9 Iz R A5G W KRR A 1) — 45
M, HO7E % XA 7E — 28 e & R Bk Ak
(Cys94) HEALAL A
2.2 ZFIILERRGH LD

2% BLAST Wt % B0, Pe-UBE2r 1575 ik 2 9y
UBE2r 1) 5 41 [A] P50 (1), 5 H AR ZEXT EF
( Marsupenaeus japonicus, ACA09717. 1) UBE2r }&
HEgE IR 97%, 5 — 9t B B ( Oryctes
borbonicus, KRT82395. 1) . 3 W % ( Limulus
polyphemus, XP013783757. 1) Fi ¥& # 3% nf &
(Athalia rosae, XP012253743. 1) [ —301: 43 5 My
85% . 76% F1 8% ., % Fi 4B ¥ ¥ ( Neighbor
joining , NJ) #)8 22 G AL , Pe-UBE2r 555 H A
PEXTHRER N —A , P45 HA T RS 3 o — K
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Lo Ok ¥ ¥ R

25 %

(IE12), 528 ISR R LR MESh s O —A 48R S5 WA L OC R R4 — 2K

A.rosae
C.canorus
L.polyphemus
M. japonicus
M.ochrogaster
0.borbonicus
H.sapiens
X.tropicalis
P.clarkii

A.rosae
C.canorus
L.polyphemus
M. japonicus
M.ochrogaster
0.borbonicus
H.sapiens
X.tropicalis
P.clarkii

A.rosae
C.canorus
L.polyphemus
M. japonicus
M.ochrogaster
0.borbonicus
H.sapiens
X.tropicalis
P.clarkii

A.rosae
C.canorus
L.polyphemus
M. japonicus
M.ochrogaster
0.borbonicus
H.sapiens
X.tropicalis
P.clarkii

bt ok ek ek e et

b3
SQ AL?EHK LQEEPVEGFgY
QKIND \LEH’LU.?EP‘V‘EGP

4LQEEPVEGF I NMFE| EVAlr‘GPPgrLY;@GYme \WKFP| 68
SLQEEPVEGF iy 5 EVAIFGPPYTLYSGGYFKAZRKFPHDY PG
INSNLPSWEVATFGPPRTLYIPGGYFKABVKFPIEDY P

3 &vnmpm LYA&GGYFKA] 69

IT | M WEVATFGPPTLY BGGYFKA 69

v Ligier FZVATFGPPII’I‘I.Y!GGEFKAI" 70
EVAIFGPPYTHYPGGYFKALR 69

VLYQWWEVATFGPP 69

L) 69

VREVESIBDYRGIEADISI QY S ICV!

YENGDISCISILHPPVDDPQSGELPOERWNPTQNVRTUMLLSVISLLNEPNTWSF
YENGD!C ISTLHPPVDDPQSGELP]
HYF.NGD CTSTI.I]’PPEDDPQSGF,I.P
SPPEARFISTEKYUWHPNUYENGD®CTISTILHPPVDDPQSGELP,
YSPPLUF 'l'KulWHPNHYENGI C

ULLSVISLLNEPNT®S!

TKUWHPNYYENGD{BC
HRFI 'l'K*fWHPN YEEG].)EC ISILHPPVDDPQSGELP]
R_FI‘TK LLSVISLLNEPNTIZSP)

(WHPNUYENGDUCISTLHPPVDDPQSGELP,
SPPEAYRFIST ’WHPN (YENGD!

ANVDASVM| Ra R

NVDASVMERWHVSKGKDKE Y

9SEGKDKEY

WL SKGKDKEY

ANVDASVMZRIWIHNSKGKDKE Y
Ay SKeD

Ry j;DKEYE i/
R ISKGKDEY(¥L T TRKQ
or A

¥I IRKQ
LSASDYERGDIESE S 238
EEEDADC SG 238
EEEEEYNE! 5G. s 239
ELSDNDI 5 S5G N 241
EEDADCYEDDIBENEIDN 238
SGGSGYEEILEI & 241

1 Pc-UBE2r TnEt¥) 7 UBE2r SIEBF 5 L ELLE

Fig.1 Alignment of the amino acid sequences of different UBE2r proteins

> ISILHPPVDDPQSGELP LLSVISLLNEPNT]
RP——AEQQLEMTD 206
KA :Arsgm EN(IN§IKVPS—NDNSSpEL— 205
LVIA T AASRTIEADKID] QKPRP——QESEABMTD 207
RV TSSRSZNERMEV VLY DY(BATRIKVKP—DTEPVEMAD 207
RKG VEAEADG vpirp E) (LK VPS—NDNSSEL— 205
N TEAELDGIA VP VKPNTSDSQVEMTD 210
AVP > PA—PDEGSPL—— 205
SIKVPS—SDNSSREL— 205
KVKP——DTEP D 207

A. rosae. PR C. canorus. #LEY; L. polyphemus. SN # ; M. japonicus. HZARFEXUR; M. ochrogaster. ¥ JFH L ; O. borbonicus. ¥t
FEH; H. sapiens. NZ&; X. tropicalis. RN INIE; P. clarkii. 75 [CJREAF,

A R IEEHR 751 GenBank % 555 The GenBank Login number of amino acid sequence ; ##3ZM ¥ Athalia rosae,XP_012253743. 1; tL (%
Cuculus canorus ,XP_011439446. 1; £ % Limulus polyphemus ,XP_013783757.1; HASFEXTUF Marsupenaeus japonicus, ACA09717. 1; FI it
M Bl Microtus ochrogaster ,XP_005362063.1; — Yt Oryctes borbonicus ,KRT82395.1; A& Homo sapiens, NP_004350; AEM JTNIE Xenopus

tropicalis ,AAI24047. 1,

A.rosae
89 0.borbonicus
— M. japonicus
100— AP.clarkii
L.polyphemus
H.sapiens
— C.canorus
100 |_[ M.ochrogaster
82

100

X.tropicalis

n 4

0.10

0.15 0.05 0

B 2 Pc-UBE2r FnEH {179 UBE2r

SEBF I R S T
Fig.2 Phylogenetic tree of the UBE2r amino acid

sequences between P. clarkii and other species
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2.3 Pc-UBE2r BEE R FRIE4SE

qRT-PCR %5 % 7R, Pe-UBE2r 3 R 7E 78 IS
JRE R A h A ek (B 3) iR (8
JERA O R0 UL PR 2H 28 v i 3 3k 1 A1, FE M
frrp B T HAM A (P <0.05) , WKl 4a Jif
7N, Pe-UBE2r & A A 5, [G Jit 2 W R B 4 AE i S
(03) Kkt fie s, FEAK A B RIE R, 7F
DN B A S LLRS  Pe-UBE2r 1235 5 1 1A 32 M ik
D TEXGREE WIASTE] B RS B 40 I kA=
W2 W) R R RIS, AR E e TH
Ml (P <0.05) , 7EKG ¥ 40 i 2 U BY B (T3
) Kb W E IR (K 4b) .
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Pc-UBE2rff MiX £k &

relative expression level of Pc-UBE2r

AR AR fifg i

7] i 0 L2E S

eyetalk gill hepatopancreas heart intestine muscle testis ovary

ARIAL different tissues

3 Pc-UBE2r EFETEAR A LR 18 0 FRIEFHE
Fig.3 Distribution pattern of Pc-UBE2r in various tissues
FEARIE EAREE R S 3R Pe-UBE2r (3835 1 (0 SLF0 00 88 v i 25 5 T HARZHZU(P <0.05) .

The asterisk on the histogram indicates that the expression of Pc-UBE2r in testes and ovaries were significantly higher than other tissues (P <

0.05).

2.4 FEAAFEZEN

SR AC A5 R R DR R LB (01 ),
Pc-UBE2r 1 FHEAR 5 3559 b 43 8578 48 B ot v
BEE DN B LT E S L F R (02 #))
o, BS80S L e B
RAERTHIC03 1) FNOR & AR (04 1), FRVE(S
SIRAE TP AE A M AX Y R [ . TR DR R R F A

3

N

I
relative expression
—

0
01 02 03 04 05 06
IR AN (R KA B
different developmental stages of ovary
(a)

W05 391) WA v, BHPEAS 5 22 T 7% 21981
AR Lo HPR AN HESE O, BN S AE ARSI (06
W) PP S g i O (AR 1) o e B i
GBI ('TL) FORS T2 VI (T3 ) , Pe-UBE2r [P
PEAS S 7RG LA M NG 40 i b o A AR D sl
Ao MFEAG RN A A 0] (T2) | B AS 5 =
B ATTERI RGBS R (PRI ) o

3
o
5]
2 2
i ¢
H e :
Ko
ro
EE | I
®
=
)
o
0 T1 T2 T3
HRPAR R G
different developmental stages of testis
(b)

B4 Pc-UBE2r EREMRARR BRBARRIEA
Fig.4 The expression of Pc-UBE2r during gonad developmental stage
Ol. ARATT; 02. KT 03. GREURARG; O4. URETAAM; 05, migdll; 06. YRAZIW); T1. KEJSANMIME s 5 T2. Kitkam
W kA= 3015 T3. RS F AL Y . AR TR S FoR A B2 ( P <0.05),

0O1. no developmental stage; 02. early developmental stage; O3. previtellogenic stage; O4. vitellogenic stage; O5. mature stage; 06. post-

spawning; T1. Spermatagonial cells proliferation stag; T2. spermatocyte generation stage; T3. sperm generation stage. Different letters and

the asterisk represent significant difference (P <0.05).
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2.5 4fHZAEEH Western blot £l

F]FH Western blot 37 A #5] UBE2r 75 [ 7L 7%
PR MR IR AR L 8T A O JUE UL PR K B
RGP EL ) R G O, A IR IR AW L0 E i
JULIA G S8R0 B9 B R A 0k, RNZY Ol 27. 6
ku, 5N 738 RN — B, KA AU Rk
i, K UBE2r 2 e S QR 2 A 2 i 3Rk
RAFER R E 225 (P <0.01) , 7K 55 A1 5P 5 b
Ik, TR IR BRI O i LA SR 2
LU RRIE(ELS) o

3 e

Z RGN E2 32005 52 208 iU i i
TERME SR E A2 , NI A 7 272 R
HEAREE E3 b AR O8Z B R AR v 2 4G
or, HAESEHE R B AR T, AE 30% ~40% Iz %
LEA MR — 1 16 ku UBC fR-F X3, 7EI%45
IR A7 AE — S B R B BT 5 09 5 5 1k > B
SFURIR BTG AL FERERET BT 5 o &
B, UBE2r SRSV R C R I Y R % 23 38 il —
SeR A REE A BERE AN S . [ RRAE LR/
UBE2r JEPN Fpdu A B, el i R v iy C R i 5
240 0 PR Al B 1 A e S T AR B A L B
SHAEANMN 2 A2 L TR IEE R & B, Pe-
UBE2r 3 X751 5 HAt 45 i s ¥ UBE2r SNy
H IR PERS R, Forh 5 H A0 W f ] P v ik
9% . FZGHALHTRY], UBE2r ZEFEAL 1 FE
PRAFIEAR R o 380G AT LAEN Pe-UBE2r 5 A] fE
HAT5 AARGERS IR UBE2r ZEIN [RIRE 1 R o

eyetalk gill he ht in mu te ov

W w— UBE2r

——— —— — — — B -actin

B 5 Pc-UBE2r £ RIFE IR & HL F
#J Western blot %]
Fig.5 Western blot detection of Pc-UBE2r in
different tissues of P. clarkii
eyestalk. HRAH; gill. f; he. FFEEAR; ht. OfE; in. 75 mu.
WLA 5 te. KifE; ov. BREL,

SEE A PCR 255 W7, Pe-UBE2r 3 [H 7E
SRS EAR AR 2 AU rp iz Rk, X 5 ML
HF ( Litopenaeus vannamei) F1IE 7 X} K ( Penaeus
monodon) Wt E2 SEIR ) F b s b — 507
1117 ELAEAS S R0 0 5 b i ek A B [l
Western blot #5045 5 g 7/~ , Pe-UBE2r 35 (9 1E

http: //www. shhydxxb. com

R SLRNOY S kK VB 3 | FHAMA L, X
SeZE AT e, Pe-UBE2r JER 7 30 [G )R 2 iR
Jig b B T 34E A, MICHAEL 1 NEWPORT!"
FEARYITE b 1) O~ $2 B h & B, UBE2r 1A
AT T IR 2R O Wee MYREAR, 1M
Wee FEZHNLJE B S HAXS A 22 53 544 5 Bl 1 1
o KM F7en 2 i, s kAR AR
()& BRIt UBE2r 43— 26 41 il JH
W AR T R PR R, R 2 5 R T R
FHRAE . ARG Pe-UBE2r JE R 7K 5L F1 DD
HWkFLBEhREEAHEMZL, EoPE
Hh, Pe-UBE2r Ry iA 7E O1 M AR, 7£ O3
W Rk PR 1 I Bk i R, Bl S 3R R
KA FENG B, Pe-UBE2r JER 3Rk 7 T2
W3R B fe = KOV o AE M R B e R v, & B AR Y
T VPR T e 4 ) A 1 ) R AR R 2 A i
SRR 1 R Rl vz R AR R R Y. TP
SUFIORG 5L rh— S 4 iy Ji) BH By 0 75 10 B 1 SR 4
Pc-UBE2r (33K 57E O1 #3A1 T1 HERAN & . Bl
AN W AT, X 2e B (i i Pe-UBE2r 4y
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Molecular cloning and expression analysis of ubiquitin-conjugating enzyme
E2r in Procambarus clarkii

QIAN Zhaojun', ZHU Tianliang' , JIANG Hucheng’, SHI Baotong', LI Jiale'

(1. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of Education, Shanghai Ocean
University, Shanghat 201306, China; 2. Freshwater Fisheries Research Institute of Jiangsu Province, Nanjing 210017,
Jiangsu, China)

Abstract ; In our study, for a better understanding of the role regarding UBE2r in the development of gonad in
crawfish, the full length ¢DNA of Procambarus clarkii UBE2r gene ( Pc-UBE2r) were cloned and
characterized. The full-length Pc-UBE2r ¢DNA sequence obtained was 3671 base pairs (bp) including 554
bp of 5'-UTR and 2 389 bp in 3’-UTR, while containing an open reading frame of 729 bp encoding a protein
of 242 amino acids with a predicted molecular weight of 27. 6 ku. Bioinformatics analysis indicated that the
Pc-UBE2r gene had a conserved domain specified in ubiquitin proteasome family and Cys94 sites. The
homology and phylogenetic analysis showed that the deduced amino acid sequence of UBE2r shared high
homology in different species and the highest conservation with Marsupenaeus japonicus. Quantitative real-time
PCR analysis revealed that Pc-UBE2r was distributed in various tissues, while its expression in the ovary and
testis was significantly higher than other tissues (P <0.05). In the development of ovary, the expression of
Pc-UBE2r was the lowest in the non-developmental stage, and increased rapidly in the previtellogenic stage.
With the maturity of the ovary, the expression of Pc-UBE2r decreased gradually. Meanwhile, during the
development of testis, the expression of Pc-UBE2r was proven highest in the spermatocyte generation stage. In
our in situ hybridization experimental procedure, the positive signal of Pc-UBE2r was observed uniformly
distributed in the oocyte cytoplasm in the non-developmental stage of the ovary. With the development of the
ovary, the positive signals of Pc-UBE2r surrounded the oocyte nucleus and follicle cells can be found. In the
testis, the positive signals were mainly distributed in the secondary spermatocytes. Besides, Western blotting
analysis exhibited that the expression distributions of UBE2r in tissues were significantly different, but
remained highl in ovary and testis (P <0.05). Overall, the experimental results demonstrated that Pc-UBE2r
may play an important role in the gametogenesis and gonadal development of crawfish.

Key words: ubiquitin-conjugating E2r; gonad; in situ hybridization; Western blot; Procambarus clarkii
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Plate I  Localization of Pc-UBE2r transcripts in differernt development stages of ovary in Procambarus clarkii

1.4.7.10,13 A1 16 (ALY o HE Qe 45250 ; 2.5 .8 (1114 F1 17 Sy F bRic 19 1F S0 RNA -5 34384505 36,912 (15 F1 18 2
S RNA REFARACE5 5 . O BRI ; Oo: GRERZNAE; Cy:ZHARAT; N:AUMA%; Nu:Bid=; Yo DUUTHURL; Fe dBilaifl. 1.2 3. REH
Wi 4.5.6: KFRI; 7.8.9: BREURARTIH; 10 1112 GPRER AR5 13 .14 15 )Y 16 17 18 ARG .

Regular histological section was stained with hematoxylin and eosin (1, 4, 7, 10, 13, 16). The results of In situ hybridization with DIG-labeled
antisense RNA probe (2, 5, 8, 11 , 14 and 17 for Pc-UBE2r) and sense probe as negative control (3, 6, 9, 12 , 15 and 18 for Pc-UBE2r)
were shown. O: oogonium; Oo: oocyte; Cy: cytoplasm; N: nucleus; Nu, nucleolus; Yg: yolk granules; and Fe: follicle cells. 1 ,2 ,3 : no
developmental stage; 4, 5 , 6 : early developmental stage; 7, 8, 9: previtellogenic stage: 10, 11, 12 vitellogenic stage; 13, 14, 15 mature

stage; 16, 17, 18: post-spawning.
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B0 Pc-UBE2r 7£ 52 [K IR Z U5 & P B E L
Platell Localization of Pc-UBE2r transcripts in testis from Procambarus clarkii
14 f7 (LY o0 HE G 25585 2.5 718 MR EARic i IE X RNA S5 2238450 5 3.6 19 R I 3L RNA 454 I8 45 0L . SP . A
SN ; PSP WIS REANAE ; SRS TN, 1.2 3 KEISANNIRE G5 4.5 .6 A REANML L A 2015 7.8 9 K Al i AR niddd

Regular histological section was stained with hematoxylin and eosin (1, 4, 7). The results of In situ hybridization with DIG-labeled antisense RNA

probe (2, 5, 8 for Pc-UBE2r) and sense probe as negative control (3, 6, 9 for Pc-UBE2r) were shown. SP: spermatogonium; PSP; primary

spermatocyte ; S: sperm. 1, 2, 3 Spermatagonial cells proliferation stage; 4, 5, 6: spermatocyte generation stage; 7, 8, 9: spermgeneration stage.
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