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BHESI YA R IR R BS MAELE. BT,
MR p5 UL RTEDEILA 2 B s A3,
B HASFEXTER . LANEXT IR (Penaeus vannamei)
IR EE KR (Pacifastacus  leniusculus)F1 5 J5 G EEHF
(Pacifastacus clarkii), {H 23X 6 SCHERAUAN H &4
RMRRZR BS 143 F17 BARE, A i — P05
HE 2 BS YR T EE o

I T A2 IR o A T 5 | A P — SIS 4 R R
U, AT AREE A EOR M A LR, L dE
825N . RIVE MR (Vibrio parahemolyticus) . ¥
¥ 9N & (Vibrio alginolyticus) . R 173 9K & (Vibrio
vulnificus) M b @A 90 B 2 fe B e HL
BEPERCOR A BUR T, B0 I R 5 AR 3
BN ZIHE . B . Al

BET X MR (Pacifastacus monodon) {5 FR 2 FEHF,
XTHR & th i KR, AR = KRR Rz —,
AR, W™ am, JIF HA S FR 56 )
W AMARK . RBREESE | EREEERS, G
K= SR X AT A R S B 2 B SR,
P 9 75 A 5 | 18 3 2 A, 2 PR 3R
Pl 3 B R 2 R A0 dRARGE, R Al
TeHEMES Y —#F, XHIF BRI SE A R R G
HAR A 2 SR A AR DT DR I 1o B 5 BT %
R EAH O FRIRA T R RER G, X T
ToR FVE T MR RO H

TEARI SR L R SE e ARARAS T Pmps Kk
cDNA 4 K551 FJH qRT-PCR WF5E 1 Pmps
FERTEA A o A T LA PmpBs AE R 19T
BRI B RIR T O o 38 3 AR R IR H AR AT T
PmP5 ARSI A 1, O S8 o (A EE AR i ik —
U T i E A R TG

1 MR5FE

1.1 REHHR

BRI T FH B BT X R o K R AR Y
B B K A i B b, (KR (9+1) g, TR
2 W R e I I Y S S W R ) N
A, KIRAEFHTE(5+1) C, B RIAKIEE 1K,
H¥eoK o 1/3; B a], a5 MmOk 1)
B 1K

X TR RO, R R ol I e 4 A B AR
LB ¥ 32 3 rh (3R 20), 37 °C, 220 r/min 3K 35557,
SRIGHZ IR 1 = 100 1Y LA 3% 2 15 5% B0 E0N, B0
£ g, IR BERR £h 2% i (phosphate buffered
saline, PBS, pH 7.4)#i ke, Ve MIRIFE A, 0%
W 1x107 cfu/mL, 4 °C, 5000 g, 5 min &>, J
ANFRTRR 0.3%MH A, 4 CFKiE 24 h,
BG4 O O RN R A B C W 1 =ik LB
M 35 UF R R K TR S 0L, KIESEUS 4 °C, 6000 g,
15 min B0 EBRH W, FH PBS UE%k 2~3 X,
SERTH PBS HE, 4 CARfFE . 4% 40 BIEF 731k
WidH, S5 —417E4 PBS; 55 4174 20 uL KiG )
RIS MR, THESEMOoh, 6 h, 12h, 24 h
A1 48 hUkdE 3 LR SRR AR, 7R A P P
R IHRITAFTE-80 C,

XPFAHLU S, BEVLPRE 4 H AR A IF,
BUFBRAR . 88, fm. ke, B . DLRSET 6 Fhdl
2, I RAFTER AT .

1.2 2 RNARHREEER

i dF TRIzol 5% (Invitrogen, i) M T
A WRER 2P PR BUR RNA BE 0 AR 0T 1.2%
BN B T HL KRG 36 RNA T 52 B P, 2200206k
BN g e B L $42 MR PrimeScript™i 4% S5 fifg i 5]
ARESR, UL 2 pg B RNA NIRHCE RS —4E
cDNA,

1.3 EEMEERNF

R J AR 512 06 28 B 4 X6 MR A i A A ) 48 R
1S 2 Pmthymosin JF5 o A T A5 RIE K
cDNA J¥41, &1t 7514 ThyF Fil ThyR(% 1), #"
3 AR AT AR, Wit RERES 1Y 3T B 5-F1/
F2 Jf#ifl SMART™ RACE cDNA # #4135 &
(TaKaRa, Ki%), HAKJ %25 B o g
AR IR BRI DNA 4fifk ik 7 & (Sangon
Biotech)Zfift. PCR =¥, i#4%5] pMDI18-T #iik
(TaKaRa, K3i%)F ¥ (Invitrogen, |~ M),

14 RF3aHh

ffi | Basic Local Alignment Search Tool X}
Pmp5 a1 cDNA JFHIHITRESE, 375
NCBI H i H Al 2 01 /3 31 3 47 Eb %8 (http://blast.
ncbi.nlm.nih.gov/Blast). {#i FH 4= W15 B2 W 4% T H
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(http://emboss.bioinformatics.nl/) #f % # T 19 & &
R4, FH-# H ExPaSy 114 T. H.(http://web.expasy.
org/compute_pi/)IT 5 HIS S H S M4 F i, Wit
SignalP 4.1 ik 55 #% (http://www.cbs.dtu.dk/services/
SignalP/) il PmB5 MR MIME SRk, DIrelkh

SMART Fiitiili (http://smart.embl-heidelberg.de/),
A Rl 1 1 i 3R 9 L RR JY 51 ML NCBI Gen-
Bank %4 % (http://www.ncbi.nlm.nih.gov/protein)
T#EIFHT ClustalW AR Z 50 X, H Mega
7.0 B ERGE K ER

&1 5¥NRITHIR
Tab. 1 List of primers

514 primer JF7%1(5'-3") sequence JH# usage
ThyF ATGAGCGCTGAAACTCCCCT B
ThyR TTAGGCCTTCTTCTCTTCCTCAA i BLSHIE

3’ TB5F1 TTAAGGGACAGCTCGAGGGATTCT 3'-RACE
3' TR5F2 TAGCAAGGCGATGGCAAGAAG 3-RACE

UPM(long) CTAATACGACTCACTATAGGGCAAGCAGTGGTATCAACGCAGAGT 3-RACE

UPM(short) CTAATACGACTCACTATAGGGC 3-RACE

UPM(short) AAGCAGTGGTATCAACGCAGAGT 3'-RACE
qTB5F GATATCGAGACCGAGAAGACACA SEI9EGE B PCR
qTB5R TTCTTCAGTCTCGGCATGTCGC SEIHEGAE B PCR

qEF-10-F AAGCCAGGTATGGTTGTCAACTTT FFPELE & PCR

qEF-1a-R GCTTCGTGGTGCATCTCCACAGAC FFPEOLE & PCR
tTB5F GCCATGGCTGATATCGGATCCATGAGCGCTGAAACTCCCCT J R IA
rTP5R GTGGTGGTGGTGGTGCTCGAGTGGCCTTCTTCTCTTCCTCAATC AR IR

1.5 ERWHEEE PCR

Wit ERTIY qTBSF/R NS WY
qEF-1a-F/R (£ 1), A E 3 AER, ffiH ABI
7500 Real Time PCR {¥Fll TaKaRa [} SYBR® Premix
Ex Taq I1iRFIX} PmpBSs BOAHRF ik = b 4704 .
AR Z R UL AR 20 uL MR R 451, PCR X
ML N 95 C 30s; 95 'C 55, 60 C 1 min,
40 MG, T th 2534 o A ] LC480 & w4,
HAE TR 27 2 )R B A B8 FH SPSS
17.0 34T 5] 3R 5 2253 1 (one-way  ANOVA)
F1 Duncan £ %;, F|F Sigma Plot 12.5 X} 4t 1144
HATVER, P<0.05 FnBHA B E X7
1.6 Pmps HEZFIX

VE£E BamH 1 F1 Xho 1 WA~ BRI EE A 45, &
THER KT v TRSF/R , ¥4 41 fikL pET32a-B5
Mizs okl pET32a $54LE| KT BL21(DE3)4H
Jar, 7£ 28 C, 220 t/min WI&IE TR 3~4 h,
HEIE ODgoo 155 0.4~0.6. 985, ¥ H N B-D-
i A% 2 FL B T (Isopropyl-B-D-thiogalactopyranoside,
IPTG)LA 0.6 mmol/ L 14z 24k B i A1) W5 55 5%

b, JRKEFRMEA R R T A R 5 . AR
His-Tagged Protein Purification Kit (Soluble Pro-
tein) LA 45, W EHEH Pmps 2ifbIF BRI
BIE HATE A T Ni-NTAaffity (i s
f I il i SDS-PAGE 435 i 5 8 11 5t . fiff i BCA
1 R I 1) D 4R 1Y) PmBS AR IR
1.7 Sy ENiEE

H SDS-PAGE JEEHEATHE B 5% Gk 37 C
£ 1 h; 1xPBST A% 3 X, % 5 min; 6xHis Tag
HRPHifA37 CHFE 1 h; IxPBST VM3 WK, 455 min;
J HRP/DAB 358 A0 & 1t 1,
1.8 HEHIEIRE

A AR R TEAR SN PmpB5 2 H A HLTE
T, Pt 4 PR (WS YERYURIE Vibrio harveyi,
WEINE V. alginolyticus, RIVEIMLINE V. para-
hemolyticus TR B ZE{FF & Bacillus subtilis), %
1:100 (B )M sl ks 74t d, 37 C,
220 r/min JRF% 5% 16 h, HL 200 pL 57 U A 7E 5
#h LB BUlE-Fi (B 20).

¥ 50 uL RYELL PmBS mRAE M, 4ifbiv
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pET32a K 1 (1 mg/mL)F1 PBS e EL A F| 4= Ak
HI[SME: (7.840.1) mm; PIAZ: (6.0£0.1) mm; /& E:
(10.0£0.1) mm], & THARRMMIFT 28 CHyREF:
FETH 16 ho W AE A HUAR R DR B85 B XA K
INDASTIBCRERE 1o A M SE B8 3 IEAT .

2 HRE5SW

21 EEFNSH

0 b 5 3 2 R Y R B A SR A R B T e
S 1 PmpBS P (GenBank 5: MN068274)
41K cDNA., PmpB5 3&H cDNA Fle&K N
1495 bp, 17 229 bp I S5'-untranslated region
(UTR). 651 bp [ 3’ UTR, 615 bp ¥ TF ik 152 5 HE Gt
fith 204 NEEERR, W1 RN 23.01 kD, S5HL

85 58(F D)o P8I R, Pmps 5 IoH HES)
Yirb 2 ey B-M R 2R a5 B AR S AR . )
B AE pL{E, FIWT PmpB5 & B-H B 2 S B IR o
WRHEH 5 AMRE B ILsiERL & 5T
(thymosin beta actin-binding motif, THY), #{f44
S PmpB5(El 2)o [ T “THY HRF 3 5 K & 390 HAth
Bk HIG (5 5 k.
2.2 ZEFIIEFHLR ST

M NCBI e £ AP Fh 1) B i 25 BS 2 SE 1R
3, 5B PmpBS E IR F YT L2 E L
X4 R oK, PmBS 5 H A4 X HF (Penaeus ja-
ponicas). FLANTEXTER (Penaeus vannamei), il
FWF (Pacifastacus leniusculus)ff) p-thymosins FH{L)
AR 77% . 59%. 55% (&1 3). EILRRIT %

185
841

901

961

1021
1081
1141
1201
1261
1321
1381
1441

JIfE Ik

GCTTAGGAACTCTGACTATGGTGTAATTATCATGGTGTCGCCTATGACTCATTCTGGTCG 60
CTAGGTTTGAATTGGTGGAAAATATTGTGAGGTGGCGAGTCTGGCAACACCCGGATCGTT 120
GAGTCATCAGTTAGGGAGTTTCTATGCGGCTACGCGGCTCGCCAGTTGAGCATTGGACTT 180
CAACGAGTTAGCCTTCGAACCAGAATCACCACCACCCACCACCACCATC@agcgctga 240
M S A E 4
aactcccctcaaggacttgcccaaggttgaccccacccttaagggacagcectcgagggatt 300
T P L K D L P K V D P T L K G Q L E G F24
ctccgeccgtaaaccttaagaagaccgagacggaggagaagattcacctgccaaacaggga 360
S A vV N L K K T E T E E K I H L P N R E 4
ggacgtggcacaagagaagcaacacgttgaacatctacagaacatcagcgagtttcgcag 420
D VvV A Q E K Q H V E H L Q N I S E F R S o6
cgaaagactcaaacgaacgtccacctctgagaagttggtccttcccagtagtcaagacgt 480
E R L K R T S T S E K L VvV L P S S Q D V 8
ggaagcagagaagaaagtacaggcccatctgcaggeccgtcgaaggcttcaatactgcaca 540
E A E K K V. Q A HL Q A V E G F NT A Q 104
actcaagcatgccaatacccaagaaaaaattgttttacctgctcaggaagatatcgagac 600
L K H A N T Q E K I v L P A Q E D I E T 124
cgagaagacacaccagagcattttccaaggtgtaacaggatttgacaagtcccaaatgcg 660
E K T H Q S I F Q G V T G F D K S Q M R 14
acatgccgagactgaagaaaaggttgccctacctgccaaagaagatattgagactgagaa 720
H A E T E E K V A L P A K E D I E T E K 16
gggtcagcaggcactccgccagggtattgagggcectttgaccatgetgetttgaagaaage 780
G Q Q AL R Q GI E G F D H A A L K K A 184
tcagacgacagagaagaatacccttccaactaaggaaatgattgaggaagagaagaaggc 840
T T E K N T L P T K E M I E E E K K A 204
ctaaCAAGGTTTGCCAGGAACACATCTATGTTCACTGTGCATCCCAGTGATATCCTCCCT 900
*

GCTCTCCCTAGAACTTCTAATAGTTCTGCAAGCCAAAATGTTTTGTACTGTACTTTGATA 960
ATCTAAGTGTATAGGTAAACCAACTGATTTTGTAACCGGATATCATATGCTATTCTTTGA 1020
GTCATTATTATTTGCTTTAGTGATAAGATCAAGGTGCTCACCAATAGCAAGGCGATGGCA 1080
AGAAGTGCAAAAGGGACATTTAGAAACTGCATGATAATTTTCATTGCTTTTGTGCACCCT 1140
CCTAGTAATTTATCAGCAATGCTAGTGGACCAAAATTTCACCTTGCTTCCGCCTTGTTCA 1200
ATAGAAGGTAAAGGTCTCCCATGCAGGTAATGGAAAACTGCCAAAAGGTACAATGAATTT 1260
GTAATTTGCCAGGATTGTAATGTGTGAGTCTCAATTTTTACCCCATTTAATTTGCATTTA 1320
ATTGTTAGCATTTACATGAATTTTTAAGTGTTTATAAAGAATTTATCATTGCCTTGTTTC 1380
AAAATTAATTTGCTTTTTGGGGCATCCAAGTAAATGTGATTTTGGGAGCCAATAAAGTGC 1440
TTTTGGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 1495

B 1 Pmp5 cDNA KA ILERT YRR

PRI T (ATG) . L ILET T(TAA), BRI R SRR  N3hE L5 3EF).

Fig. 1 Nucleotide and deduced amino acid sequences of Pmf5
The letters in the boxes indicate the start codon (ATG) and the stop codon (TAA); the shadow
part represents thymosin domains (thymosin B actin-binding motif).
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nucleic acid 230 844
1 1495
THYI THYI THYI THYI THY ee——
fﬁﬁim 1 18 5456 9294130 132168170 204

% 2 Pmp5 cDNA &K R ER
DIREEUE IR B MIEh 45 A7

Fig.2 Schematic diagram representing
the full-length cDNA of Pmf5

Functional domain is thymosin beta actin-binding motif.

S 0 e A A

X EE IR R, Pmps SEHTE B WISh R 45 A
JP RS R . R R, Pmps 5
AR MR R B5 45 HIE s X R —3%, S5 H
AR X R I LGRS X R S 4% 6 R AR (18] 4) .
23 ALK

KT RE Pmps FEBETTXFHFAN R 41 209 1 4
I, AW BOF AR . 68 B, ke, 8

P. leniusculus MSIERVRIKDLPKVDINALKGQLEGE S|gUAL KK TINTEVE KNS PNKEDVEAEKQAJSAHLIJAVEGENS A 65
P. clarkii MSIEESRIKDLPKVDIWALKGQLEGF S|gdL KK TITE\E KNYYL PEYKED VE[E K QENNT IEEEEIF RS 1] 65
P. japonicus MSAETPLKDLPKVDPTLKGQLEGFSAVNLKKMETEEK)SS{L PNKEDVEAEKISAINAHL QAVEGF NIJA 65
P. vannamei MSAETPLKDLPKVDPTLKGQLEGFSAVNLKKTETEEK|RBYL.PNKEDVEAEKIAWNAHL QAVEGFNIJA| 65
P. monodon MSAETPLKDLPKVDPTLKGQLEGFSAVNLKKTETEEK8s{L PNIJED VIXAE K QEASH L QRERJSF 3513 65
conservation I Ctteteecietectaaas IR R R R .

w el e

b

KKV

st 10 foms B

[

P. leniusculus WLKHANTQUYKIVLPAKEDIETERTHQSMFQGVTGFDKI\SSMRHAET QEKIWAL PINKEDWETEKTHQ S ki)

P.clarkii  KIBART. . . .. e e e e e e e 70
P. japonicus (NLKHANTQEKIVLPAKEDIETERTHQS|#FQGVTGFDKWSMRHAETQEK\My\LPAKEDIETEKTHQS 130
P. vannamei ILKHANTQEKIVLPAKEDIETERTHQSI#FQGVTGFDK§SMRHAETQEK|MYLPAKED T ENEK TH QNS Ii}
*P. monodon RIBUR T SEYS|AALNARES SQBVIFAIMKK VIJAHLINANYEIN T AQL K|sHINIEAAAT VIGFNQIZDARE NN YN (U 130
conservation e el e il TR R EEEEEEEEEE

4 r
SO 4L i
! AA 59” AETEEKVSLIAKED IVTERAHQC IFQRLVSFDRSE KQ‘@E ]E

[
ol

P. leniusculus  [DEAISMMAGDISIIAHAE TEEKVSLPAKED TVTERAHQG TFQRLVSFDRSEMKEEDETRENVIR. . 193
P.clarkii e e SITNEKIRYL PB 79
P. japonicus TFQG VINEE D K S (M [HARITINEK VSJL P I8 155
P. vannamei TF QG VENNF D K S M S QTSHTIRR)YSIHZTP 157
P. monodon T F QG VG D K S Q M R BRENEDIRUAIRY. . 155

conservation I R R R R R R R R R R R R R R i

4 4

3 . - 3
- Ll Bl

'[ ED IKLERTIIQ" IFQRLVSFDKSE K TETVERNVL A5G4 NLUNEH E NPX Tt
P.leniusculus ... ... NKND TIJYEKGQQALRIYG TEGFINIYS AL KK A wo»)
P.clarkii TSQPEID A HOVARUE CARASANPRYNROUT 108
P.japonicus .. IKIMD TENEKGQQALRQGITEGFDHIJAL KK AR
P. vannamei EDIKLERTHQGIFQRLVSFDKSEMKPTETVERNVLPSQADARITIACE HANSBRAIRA I EY NGO 222
*P.monodon ... LAKIAD T ENEKGQQALRQGIEGFDHIALKK AT
conservation B R RN R

4r

QL ELL K E ¢
P. leniusculus IFEK[UL P TKE T E]RE K K A 253
P. clarkii IBEK([QQLPTKETEQEKKA 128
P. japonicus [TREKNTLPTKEMIEEEKK A i)
P. vannamei INEKNTLPTKEMIEEEKKA XY
P. monodon (TREKNTLPTKEMIEEEKK A el
conservation Citeiieetetiteieaae

X non conserved

=50% conserved
=85% conserved

El 3 B XTI PmpSs 5 HALYIFN thymosins )& FEMR 751 % 5 Ho X}

Fig. 3 Multiple alignment of the amino acid sequences of PmB5 in Penaeus monodon and thymosins in other species
Z T 75 bR GenBank [ thymosins FFPAVE RS HARFEXFUR(P. japonicus): MH492363.1; FLANEEXT IR (P. vannamei):
XM_027380455.1; i iRE AR (Pacifastacus leniusculus): AGI98173; & Ji [EEWR (Pacifastacus clarkii): ADY80039.1.
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100
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HAZEXTHF Penaevs japonicus (MH492363.1)
BETXTER P. monodon (MN068274)
FUENEXTEF P. vannamei (XM_027380455.1)

SEIHEEAF Pacifastacus leniusculus (AGI98173)

1002 (. JgI Pacifustacus clarkii (ADY80039.1)
BkIF Myzus persicae (XP_022173465.1)
HiHHERAR Ceratitis capitata (XP_004527242.1)
ZX§¥% Halyomorpha halysthymosin (XM_014436024.1)

TLAEEH B Leptinotarsa decemlineata (XM_023159097.1)

K 4  FIH MEGA 7.0 43T Pmthymosins DK 4ntish i) S FLBR T 5 A 10 NI R G- L i
I3 AL BEZRIR 1000 Y Z AL TS 2 00 B A5 R A 4 1L,
Fig. 4 Building NJ phylogenetic tree based on amino acid sequences encoded by Pmthymosins via MEGA 7.0 software
The values at the forks indicate the percentage of trees in which this grouping occurred after bootstrapping the data 1000 replicates.

FILASL 6 Fhgl2l, FIFH qPCR $ A M H 36 35
B WA S FT7R, Pmps WIFE R B ek et i,
FFEAR . BEATE R, FENLA R E k.
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»

n=3; xSD
b

o
e
i

e 2
o ®

Pmp5 mRNAMIXT AR
=}
N

relative mRNA expression of Pmf5

o

N
T
o

D o > X \@
oot F ST
b 4 N ®
EAR MV S

¥
%
£

K5 Pmp5 TEBET M HRAAS AU AR X Rk
ANFRE b B3R R AN (R 4 21 R] 2% 57 1 3 (P<0.05).
Fig. 5 Relative expressions of Pmf5 transcripts in
different tissues of Penaeus monodon
Different letters on the colums mean significant difference
between different tissues (P<0.05).

24 BRERET Pmps AEERIESH

TE I B RIS IR BRI, Pmps FE IR
FE ) Fe kB S0 IR AR HL 2 P B, (E 3k
IR TR 22 5 (B 6) TENFIHE MR H, PmpB5 (35K
W LI 12 h R B RS, BEER 12h N
PRFFE B Rk K. eSS, 4IRS 6 h
JEn 2 BH, 78 12 h iR B s ME, RJ5 Rk E
AR N H—EH & T PBS 41,

(A) EEPBS
- 251 B3 V. Parahemolyticus BRIV MG
QU — *%
g n=3; xxSD
0 20t h x I
ﬂﬁ o
& E u
' g15r
Ex
<5
2 <10}
<2
Q.
£ 205
£
e 0 1 1 1 1 1
6 12 24 48
B} 18] /h time
(B) EE PBS
2.51 [ V. ParahemolyticusB ¥ il JREE
g 3
& | 173k D k%
%ga 2.0
8
© 8 L
.% g 1.5 x .
<5
%«: 1o}
)
¢ 2
22 o5
=
e
Il | | Il |
0 6 12 24 48
B [E]/h time
L6 3 Sl il 5K B i BT %o M 1 I i
IR H A X BTk

(MATIBERR T Pmp5 BIMIXTRIK K (B)EEH Pmps
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Fig. 6 Relative expression levels of Pmf5 in
hepatopancreas and gill of Penaeus monodon
after treated by Vibrio parahaemolyticus

(A) relative expression level of Pmf5 in the hepatopancreas; (B)
relative expression level of Pmf5 in the gill; **: P<0.01; *: P<0.05.
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& pET32a & 1Ml PBS fizs (XTI, W4 & B4R (A) SDS-PAGE 47 1) 8 41 25 1115 1L
HERRJE B A B R A TR e, AR E A MR R BS (B) Western blot 347 1 T 41 8 14 1% 1.
St 4 AT EI AT — S B R R (B 8). BRI M: marker; 1. L; 2: UL3E; 3: SUfLH) LIFEH.
BAEe 2)% I I | I | T L BT xpresion of Pl n Sherichia <ol
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1.22 cm, 0.83 cm. 1.16 cm Fl 1.27 cm, ¥ 4] 3: supernatant protein after purified.
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75 pET32a HAEE FIRI PBS R0 IRA, 44 3 AP AT
(A) WHECIRA; (B) W3R ; (C) RIVA MLIRTE; (D) Afise 2E AT .
Fig. 8 Antibacterial effect of PmP5 protein against bacteria in vitro

The purified pET32a proteins and PBS was used as a control group. Each group completed three sets of parallel tests.
(A) Vibrio harveyi, (B) Vibrio alginolyticus; (C) Vibrio parahaemolyticus; (D) Bacillus subtilis.
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Tab. 2 Inhibition zone diameter

cm
5 code o e i AL 9 4 T T
(Vibrio harveyi) (Vibrio alginolyticus)  (Vibrio parahaerreolyticus) (Bacillus subtilis)
1 1.15 0.85 1.03 1.48
2 1.24 1.01 1.24 1.41
3 1.27 0.63 1.2 0.91

-#4{H mean 1.22 0.83 1.16 1.27
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Abstract: Penaeus monodon is the largest-culturing species of shrimp, which lends to its high economic and natu-
ral nutritional value. However, diseases caused by viruses and bacteria often occur in this species, causing huge
economic losses to the shrimp farming industry. Since shrimp can only rely on their innate immune system to pro-
tect against pathogen invasions, it is important to understand this innate immune system by studying the immune
related molecules of shrimp species, such as P. monodon. This understanding is essential for the prevention and
treatment of shrimp diseases. It has been reported that B-thymosins are a class of highly conserved functional pep-
tides that play important regulatory roles in physiological activities such as wound healing, angiogenesis, and an-
tibacterial and antiviral immunity. In this experiment, one B-thymosin gene sequence was successfully cloned from
Penaeus monodon. The full-length cDNA was 1495 bp and the open reading frame (ORF) was 615 bp, which en-
coded 204 amino acids. It was named Pmf5 because it contained 5 thymosin beta actin-binding motifs (THY).
Multiple sequence alignment and phylogenetic tree analysis showed that Pmf5 was clustered with thymosin 5 of
Penaeus japonicus and Penaeus vannamei, and had the highest homology with thymosin B5 of Penaeus japonicus,
with a similarity of 77%. Real-time quantitative PCR (qRT-PCR) showed that the PmB5 gene was expressed in the
hepatopancreas, gills, intestine, stomach, muscle and lymphoid organ, and was significantly higher in immune
related tissues such as the hepatopancreas and lymphoid organ. The in vitro recombinant protein of PmB5 was ob-
tained by a prokaryotic expression technique and the recombinant protein was confirmed to be a PmB5 protein by
Western Blot analysis. The antibacterial activity of the recombinant protein was further confirmed by the antibac-
terial experiment (Oxford Cup method). It was found that the recombinant protein had certain antibacterial activity
against four bacteria. After 12 hours of inactivation by inactivated Vibrio parahemolyticus, the expression level of
Pmp5 was significantly increased, indicating that PmB5 may be involved in shrimp resistance to bacterial immu-
nity. In summary, we have found the expression and distribution of Pmf5 in different tissues of P. monodon and
conducted a preliminary study on the function of Pmf5 in immunity.
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