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2. F SRR SHEARBG E S E i LR e SRy I RIS E H & 266071)

E  Bantam #%REMMIEHE . AMATELE, PHENN AR E, KT TA R LR OLE
& PCR(qQRT-PCR)H A& &k 4 WSSV #Y # [E] B %} 4 (Fenneropenaeus chinensis) AT fi# fif #n 48 21 41 ) bantam %
KACEHATRM, KIRRL WSSV 5 6. 12, 24 #148h, F E 0 xt 41 AT fiE o 8 bantam % 34 K P45 &
it B8 48 #9(0.16£0.03)(P<0.05) . (0.63+0.26) . (0.32+0.06)(P<0.05)#7(0.41+0.13)f%; = [E] B %t 4] #2 # By bantam
3K KP4 Bl R A BE 28 59.(0.30+0.17)(P<0.05) . (1.88+0.26)(P<0.01). (0.84+0.36)#1(0.51+0.25)fF ., #| Al
miRanda 2 {43 — 35 % o [E 91 %t 4 bantam £ 2 HSAT M 247, B0k @ ELE ZEZ FR 48 B2,
9 (& BA X R 2 £ R 4B B2 &4 UBCe By atdk. % FF| B ~, UBCe By AR AL FFIEL Y
MERTFERS, MR ITET, 2EFROATT A Z ER S8 B2 B —%, qRT-PCR Al &
¢ WSSV iy o [=] 9 5ot o BT R iR An 8 P iy 2 Z R 688 B2 RIA K, R BT, RS WSSV E 6. 12, 24
Fn 48 h, F [E] 9 3t AF BB AR F 02 & 46 B8 B2 Bk 3k KT 5 2 Xt BB 41#9(0.54+0.10) .(1.19+0.62) .(3.69+0.51)
(P<0.01)%7(1.9420.07)(P<0.05)f; [l BA X 1 48 o 2 % 2 & BF B2 1Y 5k 3k AT 2 7 % Xt BB 41 #9(0.22+0.05)
(1.34+0.38) , (4.29+0.52)(P<0.01)#1(1.28+0.79) & . # % % ¥, bantam 17z % % & B E2 #y &k 3k # % WSSV
B Em, ks P E AT A WSSV 2[5 By E1EA %, 1€ bantam f1i2 R & & 8 B2 kK FHE
b2 3T EF ARG WSSV R R RN, L EFEEXERFHEMEENER, FEH#—F BRI,
KRR FE P XEF; WSSV bantam; 2 R4 A4 E2; Rk
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ZE MG %5 WSSV YL Xt v [ BH X IR bantam b 5 i 15 #1035 (A A4 52 ) 107

spot syndrome, WSS)J2& H {ij %t #F 258 |l Hh 3= 2 &
Z—, RS AR SE TR . SETS R, 10d
WEETRILIE 100%. 1255 A )= I BELR A AE i 1
(White spot syndrome virus, WSSV), 1ZJi5 8 T4 IE
5 7 FH(Nimaviridae), J&—FXU5E DNA J5 7 (Huang
et al, 2002; van Hulten et al, 2001; Yang et al, 2001),
WSSV Xt o [E WX ER A B, XTHRFE T3 B
N TR e 526 v () v [ BH X SRS S5 A2 06 s ] 249 8 5~
7 A 45, 2017), microRNA (miRNA)ZE—2 K
2570 21~25 bp M/ FIEZRtE RNA, S 5555 )51
R, G5 BRI G mRNA 456 ki H
) R A B A R, DA R 38 0T 5 R 3 38 /KK g A
. W R, miRNA GBS 51 £ 50 R0 EAE
o . ET I E Y & B, 2K W ) (Cynoglossus
semilaevis) miR-223 S 5 G p A #2, 7F 68 N5
(Vibrio anguillarum)/g@&js 5 () fe e 41 2 b S 9 2 S 3k
KBEHGUES, 2015), Y WSSV JF BYTETT X HF
(Penaeus monodon){A& P 11 F miRNA £ Bl £ 7 £ A
#(Kaewkascholkul et al, 2016), H ZAZEXT IR Marsupenaeus
japonicus) 1 & B, miR-965 Fl miR-100 7 fig 15 X} R Al
Y5 TE 1] 19 HAEAH )G (Le et al, 2016; Yang et al, 2014),
XEEA SRR /N, IR miRNA 78X R R 7 0] BAE S
AR R HEIREAE T, A2, TR miRNA R T
EARPE A A B R A 7528  Bantam J&—7Fl miRNA,
W5t &M, bantam fgf% = 5 4L Y4 K (Hipfher
etal, 2002). i sE 58 1-(Nolo et al, 2006), 7/
Yo B Ot R B0 k% T £ ff 1R % F (Autographa
californica multicapsid nucleopolyhedrovirus, ACMNPV)J5
RO RS0 ik (Spodoptera litura)H , bantam #iA7KFEE
LAk, R AR - BAE R R AR AR
(Shi et al, 2016), fE# XFE&YE WSSV J 14 vt [& B X dF
bantam S HEN L FRESEATOESE , R REE miRNA
IRy B X R 4T WSSV il o $R it — b 52

1 WS
1.1 SEIEzhid

S35 T T e FE] B T DAy e K R S F 5 B B
g 7K P BIEFE FT i8 AL B Al D B BB 2 ST
o X ERFRFEK 22008 . SO TS | 5 me/L AR
ST AT B
12 mESREFMRENE

BUBYe WSSV S5 FET- ) H [ B X HR L 21 4T,
TEVKIEHETRE, IR 1 g JLIAZLZUm A 10 ml PBS,

i i1 Precellys 24 ZH 205 R4 (Bertin, 3% D4 70E %
XA W A Centrifuge 5804R .00 L (Eppendorf,
5 [) 12000 r/min Z.0 )5, WWEWR, 14 WSSV i
TEEMR (1] ABI 7500 %% 5E 7 PCR Xl Premix Ex
Tag™ (Probe qPCR)(TaKaRa)if 7 &, F 4541
qRT-PCR F A i 8 B P Y WSSV & #EAT 46 I
SIYIAEREL 5 W2 1, PCR RBAZ : 10 pl Premix
Ex Taq (Probe qPCR)(2%), 0.4 ul ROX Reference Dye
IT, 0.4 pl WSSV forward primer (10 pumol/L), 0.4 pl
WSSV reverse primer (10 pumol/L), 0.8 pl WSSV probe
(10 pmol/L), 2 pl fFEEEIE, dH,O #ME 20 plo
FEF: 95C 30s; 95C 5s, 60°C 34s, 40 PG,
A WSSV FRifE W A C BT Z I 5 2347
HRAE R A A 12 Y CE, TP R B IR L
AT A 3 K

1.3 WSSV NI BfstLg

1 VR S5 2% M L B RS 5 T b i 10wl
TR RE B B ATEF A WSSV TS 1x10° copies.
Iy AEE SRR 6. 12, 24, 48 h, HUGHF
JHF T AR AN BB L 2T B o AR Ry Xof R 2 2 00 B
3IANAYEER, AR AEE A 22 AR R
80 CLR-AE, FHT )5 RNA $2HL,

1.4 miRNA 2B & gqRT-PCR

fifi 1 miRcute miRNA $EHU B AR & (KR , 4%
HEULIA 452517 miRNA AU, 4R EUS ) miRNA f#
E1E-80°C, FHT 5 qRT-PCR 5246, K Mir-X™
miRNA First Strand Synthesis Kit(Clontech, 3¢ &) 17
miRNA Il A BS54 5%, 7 i cDNA 4 # 4 bantam
¥ %1 (5'-UGAGAUCAUUGUGAAAGCUGAUU-3") %
71 qRT-PCR 51#) (% 1), i qRT-PCR £ A, Xjakye
WSSV 5 AN [R] s [) B iy v 6] BA X U FH Ffe A i fi 2 21
H Y bantam 2k K SE#EA TR, 6 SYBR™ Premix
Ex Tag™ (Tli RNaseH Plus)(TaKaRa)ik#|&. Mk
D3 R & A U6 519, WK FR : cDNA f5
Mt 2 pl. SYBR Premix Ex Taq (Tli RNaseH Plus)(2x)
10 pl. ROX Reference Dye II (50%) 0.4 pl, RT primer
(10 pmol/L) 0.4 pl, mRQ 3’ Primer 0.4 pl, ddH,O
6.8 ul, JMFERE: 95°C 30s; 95°C 55, 60C 345,
40 NMIEFR; Wit 2o b . Bl SEER i E 3 AT,
A 220G R AT AL B, ST R BT I iR
YV B AR HEZE (Mean+SD), ffi il SPSS #AF t 46
AT WE T, P<0.05 MEREE, P<0.01 X
25N
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2 )R %539 %

1.5 EERSH

{fi F§ miRanda %X 14 (http://www.microrna.org/
microrna/home.do) 1 A 52 56 25 B2 A5 14 H [ B X 0 5
3 A S 4 I P A s R 3'UTR 741, % bantam #E
FEIHEAT RO o BP0 doe e RO A e X 42 it
F SMARTer"™ RACE 5'/3' Kit (Clontech)i 7 &, FH
RACE i R3GHEIE N cDNA JF51. FIFH NCBI %
J% 1) Search for Conserved Domains within a protein or
coding nucleotide sequence ZHE (https://www.ncbi.nlm.
nih.gov/Structure/cdd/wrpsb.cgi) i #L 5 K 15 51 3E 47 1
BEdH 43 BT . AN NCBI %k #i £ (http://www.ncbi.nlm.
nih.gov/) 2 $8 H At 1) Fb (%) 30 56 P & K 1R e 8, AL
MEGA 5 # {4 (http://www.megas-oftware.net) 17 7L
#4387, Fl DNAMAN(version 6) (Lynnon Biosoft, il
ERYFMHAT Z P HIN AT o

FEBUEYL 6. 12, 24, 48 h 5 9 FE I X0 A A
JIRFIEEZH 21 5 RNA , % 8 RNAsimple 2 RNA 32 5zt
R B R B F4E. FIA qRT-PCR AN [
FIRACEHATR . WSS 18S tRNA, 514751 I,
2 1o AR F AR T A bantam 2215 7K SR 5256

*1 SI¥YFMIRFER

Tab.1 Primers and probes information
WEH/5 14 Fx 2]l
Probe/primer name Sequences

WSSV forward primer TGGTCCCGTCCTCATCTCAG

WSSV reverse primer  GCTGCCTTGCCGGAAATTA
AGCCATGAAGAATGCCGTCTA
WSSV probe TCACACA

TGAGATCATTGTGAAAGCTGATT
TGATGATGTCAGCGAACAAAG

ATGGAAGCATGAGGTAACGAA
TATACGCTAGTGGAGCTGGAA

GGGGAGGTAGTGACGAAAAAT

bantam RT primer

E2 RT forward primer
E2 RT reverse primer
18S forward primer

18S reverse primer

2 #R

2.1 bantam FRiEKFE

WFoEas R ws, Y WSSV ik e [ B X i e
Ji o 9 bantam 26 1k 7K 5 BT PR A 7R Y WSSV
JE Y 6.12.24 1 48 h, v [ B XA B P Y bantam
FEIRIK 43 )2 XF FR 40 £49.(0.1620.03)(P<0.05) . (0.63+
0.26) . (0.32+0.06)(P<0.05) 1 (0.41£0.13) 1% . Jak 4
WSSV (1) [ B X RS 4 bantam &35 7K - 2 Bl
e, 7EYE WSSV 51 6. 12, 24 F148 h,
] BH X R 8 P A bantam 3 1K 7K 43 & o IR 41 A

(0.300.17)(P<0.05) . (1.88+0.26)(P<0.01) . (0.84+0.36)
FI(0.51+0.25)f% .

1.6 1 A JHf¥E Hepatopancreas m WSSV
Lal 0 PBS
go 12+
S 10}
=
£ 08
i
& 06}
IS
W oo4t *
02 *
0
0 6 12 24 48
JE&YLAs} 8] Time post challenge/h
251 B #8 Gill
o B WSSV
20k 0O PBS
)
£
o 151
=
o
=
fé 10
i3
o5t ol
0
0 6 12 24 48

JAGLt ] Time post challenge/h
Y WSSV 5 [ B G R AT JB i

i bantam &3k 7K -
Expression level of bantam in the hepatopancreas and
gill of WSSV-infected Chinese shrimp

A1

Fig.1

* N 225 7 (P<0.05); ** Ny 2254 W35 (P<0.01). T IA]
* denoted significant difference (P<0.05); ** denoted highly
significant difference (P<0.01). The same as below

2.2 bantam #E E T & F 5 4 #r

miRanda FAFIFINTYE 53 5 i 9 H E D XTER- bantam
fige ok §0 KL M 2 72 R4 & E2(Ubiquitin-conjugating
enzyme E2), miRanda P34 183, il bantam 5B
2 REETE2 8560050 H 455 Tigj2—27.89 keal/mol .

T E IRz R G B2 S S IX AL 540 bp,
EIGFL T ATG, ZIL%HT TAG, 45 179 4>
IR o DIREB I 25 R, 5 33~80 Z SE R AR I
4 i, Ubiquitin-conjugating enzyme E2 [fY catalytic (UBCc)
Uinekl(# 2). B2k A 5 #EHESIY) 5 R IR HESI Y |
3 MEEH 2 FEYINZ KRG B2 AR I
o4 R o, T EAXTIR 9z R G E B2 &
FH 5e 5 e sl Wi /2 1 (Hyalella azteca) 3Ry — 32,
oAl TG HE B4 A7 40145 %5 (Tribolium castaneum) | 1
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(Drosophila serrata). Hfi i SZ 8 (Ceratitis capitata)
ZRBAM B2 BRh—3%, 5 FEHESIY /3 02/
(Mus musculus) . K Kl (Rattus norvegicus) . A Z&(Homo
sapiens). 2 Ik (Numida meleagris). K14 (Parus
major) iz ZEB G E2 B —F% ., 3 Fh T ERF
(Umbilicaria pustulata., Diplocarpon rosae, Madurella
mycetomatis)iz % 2% 5 i E2 A —3 . 2 P 535

J&: 1] ] (Theobroma cacao) fil3 % (Ananas comosus)iz

RBAH E2 BA— (1 3), ZFIIHXT4EEER,
2 EBAH B2 B A1 UBCe JIfig il L vk 545 51
TEAR YR Rt de . o, S Rl HEsh I Yz
RE A B2 ZIERITF 513 LL MASQN &R 5% I 7
TG, 4 FhCHEHESh iz ZB A1 B2 AEMR T
IFEILL MAQN ZFEMRFRIETTUR o 0 22 v I 1)
YIRhIE] 12 Z A B2 B N S 5508 7 41 28 k4%
K, RSP REARISC T C S E LR 75 (A 4).

1

MAQNTAPGNSTTAS?P?P S KGNS SDURAILI AGRTDSH

1 [ETQGCCCAAAATATCGCACCAGGGAACAGCACGACGGCGAGTCCGAGCAAAGGGAACAGCGACAGAGCCATAGCGGGGAGAGACTCGCAC

31
91
61
181
91
271
121
361

151
451

s v.S K R L QO H E L M T L M M § A NK G I § A F P E GD N L
TCAGTCAGCAAAAGACTTCAACATGAGCTCATGACTTTGATGATGTCAGCGAACAAAGGCATCTCGGCTTTCCCAGAAGGTGACAATCTC
F KW I GT T [ G P A § TV Y F G L S YKL S L EF P S S Y
TTCAAATGGATCGGCACAATCATTGGTCCAGCCTCCACGGTGTATGAGGGACTCTCCTACAAACTGTCTCTAGAATTCCCTAGCAGTTAT
pPYSAPTVEKFVT S CFHPNVDLHEGNTCLDTILK
CCCTACAGCGCACCAACAGTCAAGTTCGTTACCTCATGCTTCCATCCAAATGTCGACCTCCACGGTAACATCTGTCTAGACATCTTAAAA
EXwsaASYDVYRS T L L ST QS L L GEPNNTDS P LN
GAGAAGTGGTCTGCGTCATACGATGTGCGGTCGATTCTCCTTTCGATCCAGTCATTACTTGGAGAACCGAATAATGACAGTCCCCTGAAC
G HA A E L WANGQVAY XK KXKHL L EHY KKNNGDE K *
GGCCATGCAGCTGAGCTCTGGGCCAACCAAGTGGCATACAAGAAACACCTGTTAGAGCACTACAAGAAGAATAATGGCGACGAGAAATAT

K2 ZREEE B2 R LA TN 5L R 5
Fig.2 Nucleotide and deduced amino acid sequence of the ubiquitin-conjugating enzyme E2
E AR RS T MZ LSS T T RESRHh . UBCe DHRESRHT T RILhr il

The initiation and termination codons are boxed. The UBCc domain is underlined

63 — Mus_musculus_NP_081061.1
97 [ Rattus_norvegicus NP_001100012.1

97 Homo_sapiens_NP_008950.1 ﬁfiﬁe
Numida_meleagris XP 021272633.1
21 IL—Parus_major_)G’_Ol 5503338.1
22 Fenneropenaeus_chinensis I
s __|_ Hyalella_azteca_XP_018025105.1 _—
7 — Drosophila_serrata XP_020817120.1 Invertebrate
o6 9L Ceratitis_capitata XP 020714476.1
Tribolium_castaneum_XP_970059.1 —
Umbilicana_pustulata SLM36841.1 ] HE
100 Diplocarpon_rosae_PBP17794.1 Fungus
—90|—— Madurella_mycetomatis KXX83251.1 ——
l— Theobroma_cacao_EQOY18603.1 ] Y
Ananas_comosus_0OAY67925.1 —— Plant

—
0.1

K3 HETiz ZB A B2 ZEMITIIN R G bt

Fig.3 Phylogenectic analysis based on the deduced amino acid sequences of the ubiquitin-conjugating enzyme E2

2.3

ZEBAHE E2 RiLAKT
qRT-PCR 453 7, 7R/ WSSV J5 6. 12, 24

F1 48 h iy e [ WX ER A RAR h L V2 RS E2 B3R
5 K43 ) X BRZH £19/(0.54+0.10) . (1.19+0.62) .

(3.69+0.51)(P<0.01)F1(1.94+0.07)(P<0.05)f5 ., TE/& YL
WSSV JG 6. 12, 24 fil 48 h i E X R, 2
RBAW B2 Fik /K2 Xt B A9(0.22+0.05) | (1.34+
0.38). (4.29+0.52)(P<0.01)F1(1.28+0.79)f% (& 5).
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F. chinensis
H. sapiens
M. musculus
R. norvegicus
N. meleagris
P. major

T. cacao
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D. rosae

U. pustulata
M. mycetomatis
D. serrata

H. azteca

C. capitata

T. castaneum
Consensus

F. chinensis
H. sapiens
M. musculus
R. norvegicus
N. meleagris
P. major

T. cacao

A. comosus
D. rosae

U. pustulata
M. mycetomatis
D. serrata

H. azteca

C. capitata

T. castaneum
Consensus

F. chinensis
H. sapiens
M. musculus
R. norvegicus
N. meleagris
P. major

T. cacao

A. comosus
D. rosae

U. pustulata
M. mycetomatis
D. serrata

H. azteca

C. capitata

T. castaneum
Consensus

4571
40 ¢
35}
30f
25¢
20r¢
1.5

wiﬁ

225458 Fold change

1.0
0.5

BWSSV
OPBS

& 4

RS
Fig.4 Multiple alignments of deduced amino acid sequences of the ubiquitin-conjugating enzyme E2

LCAPRKGBD
L APPSRRID.

AQSTTKRL‘TEU

hpnvd g icldil

LEHMKENNGDEK. . .. ... ... .
QETWSIQVTSQEP. . .. ........... ... ... ..
QETNSIQVSSQDP. . ... ... ... ...
QETMSIQVSNQEP. . .. ... ... ... .. ... ...
REMMGIQAKSQET. . ... ... ... .. ... ... ...
RET TKSQET. ... ..
QEQUFGEKTSES. . ... ...

VE QMAETFDSKQTENTVSYICGSGLVFPQIGYKLVHLAPPV
IARHKDVDDE. . ... ...
LARHVELDE. . . ..o i

B B2 H IR L 75 LT

Z PP AN A BT RTF 51 5 3 b T 51— 3

The sequences used in the multiple alignments are the same sequences shown in Fig.3

A JFEIF Hepatopancreas *k

48

JBYLHt 8] Time post challenge/h

K 5

JRYe WSSV J5 H [ BH X 3R g AR AN N 72 R A T B2

6 B i Gill
5| mWSsV -
o OPBS
g
£ 4t
Q
=
(]
= 3h
z
ok 2
4
1]{—‘ Jﬁ
0
0

6 48
JEYLsH[E] Time post challenge/h

H PR K

130
129
129
129
129
129
179

90
135
135
132
131
126
128
130

179
179
179
179
179
179
228
171
183
182
180
178
179
175
174

Fig.5 Gene expression level of ubiquitin-conjugating enzyme E2 in the hepatopancreas and gill of WSSV-infected Chinese shrimp
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REGERN WSSV X [ B R 7l & Al ok
ERMs2m . BT, 7Ed EPXTERT WSSV 58 6
5, miRNA J5 BB AERTED  5%F FLAA TS X i
(Litopenaeus vannamei )i iF 57 2 B , 8 Fl miRNA 7 &%
B WSSV 5 A XTHR A P 2 B 22 5 3R 18 (Zeng et al,
2015) . TFEBEH7 I B IR YL i FLAN T X IR AR Y, 22 Fb
miRNA KA 72575k, Hrp, 1 8 ' miRNA %
ik, 14 R FIRRIB(H T, 2015), XUAFRELR,
miRNA 7EXTR 55 8 B AF ] B & 4% 2R H .

AWFGEFRB, bantam 7E/E&Y: WSSV 5 4 v [ B
XU (A PN 5 B A 3 ) SRR AR 4k . SR, bantam
FES 5 GE . 400 08 T 5 72 (Brennecke
etal, 2003; Lam et al, 2014; Huang et al, 2014), [&]A,
A KT bantam S50 RE I FEIRIE . BBk
5 M LGN XT IR IR 9, bantam ()& 351 T %
FEHR AKF 19 0.34 £5(5 T4, 2015) /&Y WSSV 1Y
FLAREEXTER AT AR Y bantam 92k K B2 F 2
EH XTI 0.3 % (Zeng et al, 2015), FRAFFE4E R 5
ARWFFE AL, bantam 7EEYL WSSV 4] 4 X M JH- fil
Prep P RSB, $2R8 bantam AT {5 X HRA
Jd B 0] A EAE L FRAEOC . (HR, RS kR
WSSV i i o [E B X EREE H bantam F2i8 2B e T
R MBS AR . R AR R R R e AR 4
21, #E WSSV Y EZHIE , WSSV 124
XFix 2 A ZUN bantam FIAK AR, 4R
ARV N 2R TR AR Y ML AR [ . %5 &3] bantam
FES 5RO M TS R, X ] RE4R
/N, R bantam ARG SE S RIS RR , R YL
IRCERVE: SV weuy i

ZREGH B2 RS 5EAZ RN, &
Hrz RibEad iz RIGHE 1. ZREBAM B2, 2
FRIEMEEM B3 Bz R 5SEAMERE, 2RkEA
g R AR FRAE R o PR, KA A 0 200 e ] B A 4
S AT . A0 MO T R b & #5 E S I (Chang et al,
2015; Jiang et al, 2010; Maeda et al, 2009), Ff2#HE%E
QOISYHFRHE, ZREBAE E2 ARG S 1)
FA VT f (Trachider mus fasciatus) i I . J8AE Py 2 35 7K 5F-
o Ay, $ERIZ SN S I ny e DI Re nl REAH G .
Jeena ZE(2012)7EBE 1T X HFHT WSSV WFse b & B, J&
¢ WSSV Jii 24 h, XHRANIZ KRG B E2 3RiAK
T, MERBKTFHE TR, ZREGH
E2 RIXFFESAMG o AH0L, 3 —8oR, 2%
ZAW B2 ATRESXTERF WSSV HfEiL ARG,

bantam iz Z 285 i E2 #2540 M4 5H . 40 A T
AR R 5. IF5EERD], fERYE WSSV 5
(4 H [ B G R4 P bantam RV 28 28 4 i B2 2 918 3%
FRRAEAL(P<0.05), $7 v [ WX AR 7R e WSSV
Al [ i 1z 2 -8 1 A % 2 (Ubiquitin-proteasome
pathway, UPP) X} HE U Ap ok L A (A T e PR B A, 52
TV ONOR R | P e e S R ES DO D0
WSSV RULEFRAY IS, B2 EHEH P WSSV
P N R R Y R R 55, 5 B — RIS

£ % X M

Brennecke J, Hipfner DR, Stark A, et al. bantam, encodes a
developmentally regulated microRNA that controls cell
proliferation and regulates the proapoptotic gene hid in
Drosophila. Cell, 2003, 113(1): 25-36

Chang R, Wei L, Lu Y, et al. Upregulated expression of
ubiquitin-conjugating enzyme E,Q; (UBE,Q,) is associated
with enhanced cell proliferation and poor prognosis in
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Effect of White Spot Syndrome Virus I nfection on bantam and Candidate
Target Genesin the Chinese Shrimp Fenneropenaeus chinensis

LI Xupeng', KONG Jie'?", MENG Xianhong', LUAN Sheng'?, LUO Kun'

(1. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture and Rural Affairs,
Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao  266071;
2. Laboratory for Marine Fisheries Science and Food Production Processes, Pilot National Laboratory
for Marine Science and Technology (Qingdao), Qingdao 266071)

Abstract Bantam is a type of miRNA involved in cell proliferation and apoptosis, and can affect
immune processes in animals. In the present study, bantam expression in the hepatopancreas and gill of
WSSV-infected Chinese shrimp Fenneropenaeus chinensis was determined using the qRT-PCR technique.
The results showed that bantam expression in the hepatopancreas of Chinese shrimp 6, 12, 24, and 48 h
post infection was (0.16+0.03)(P<0.05), (0.63+0.26), (0.32+0.06) (P<0.05), and (0.41+0.13) fold that of
the expression in the controls, respectively. Bantam expression in the gill of Chinese shrimp 6, 12, 24, and
48 h post infection was (0.30+0.17) (P<0.05), (1.88+0.26) (P<0.01), (0.84+0.36), and (0.51+0.25) fold
that of the expression in the controls, respectively. The target genes of bantam were predicted using the
miRanda software. The ubiquitin-conjugating enzyme E2 was the predicted target gene with the highest
score. The Chinese shrimp ubiquitin-conjugating enzyme E2 contains the ubiquitin-conjugating enzyme
E2, catalytic (UBCc) domain. Multiple alignment results showed that the UBCc domain was relatively
conserved among different species. Phylogenetic analysis showed that the ubiquitin-conjugating enzyme
E2 in species with closer taxonomic status was clustered in a branch. Pair-wise and multiple sequence
alignment revealed that the ubiquitin-conjugating enzyme E2 was relatively well-conserved. Ubiquitin-
conjugating enzyme E2 expression in the hepatopancreas and gill of WSSV-infected Chinese shrimp was
further determined using qRT-PCR. The results showed that the expression of ubiquitin-conjugating
enzyme E2 in the hepatopancreas of Chinese shrimp 6, 12, 24, and 48 h post-WSSV infection was
(0.54£0.10), (1.19£0.62), (3.69+0.51)(P<0.01), and (1.94+0.07)(P<0.05) fold that of the expression in the
controls, respectively. The expression of ubiquitin-conjugating enzyme E2 in the gill of Chinese shrimp 6,
12, 24 and 48 h post WSSV infection was (0.22+0.05), (1.34+0.38), (4.29+0.52) (P<0.01), and (1.28+0.79)
fold that of the expression in the controls. These results suggest that both bantam and the target gene
ubiquitin-conjugating enzyme E2 might be involved in the interaction between Chinese shrimp and
WSSV. Whether the altered expression of bantam and ubiquitin-conjugating enzyme E2 represents the
immune response of shrimps to WSSV infection, or the hijacking of cells by WSSV during the viral
infection process, needs further study.
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