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Characterization and Expression of Penaeidin 3—2 from Fleshy Prawn
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Abstract  Penaeidins are members of a special family of antimicrobial peptides existing in several
species of shrimp and play a crucial role in the immunological defense of shrimp. In this study,
we isolated and characterized one EST clone (penaeidin) from ¢cDNA library of fleshy prawn
Fenneropenaeus chinensis hemocytes. Amino acids sequence comparison and phylogenetic analy-
sis with other known penaeidins revealed that our clone was completely identical to F. chinensis
Penaeidin 3-2 (Accession no. ABC33920), which composed of 71 amino acids with a putative
signal peptide (1-19) and a cysteine-rich domain (C-terminal part). The expression and distribution
of Penaeidin 3-2 transcripts in shrimp were detected in hemocytes, hepatopancreas, and muscles,
and that Penaeidin 3-2 was constitutively expressed mainly in hemocytes. The artificial infection
of white spot syndrome virus to F. chinensis resulted in Penaeidin 3-2 mRNA up-regulation in
hemocytes, suggesting that the possible role of Penaeidin 3-2 in host defense system of F.
chinensis.
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M = S 2 A Pacific white shrimp Litopenaeus (Penaeus)
vannamei =5-E] Penaeidin®] A &2 - SAHE AT [6].
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oAl Automatic sequencer ABI3730Ix] (Applied
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Penaeidins 2] 7| 5 &4 84 BAIE vlus)] B7] 9
&lod, NCBI GenBankZH-E A|-%-F2] Penaeidins©l
gk ofr| et HRE A3l o5 vigo g RMZg
13 MEGA3.0 (http://www.megasoftware.com)< ©]
23l AlF BHEE IR A% 45+ neigh-
bor-joining algorithm@ < ©]-&3l] AlFTE 24

stR o, AT topology=10003] HHE-S F3k
bootstrap w210l &]st] ZAFHATh A AE-H
FHAAES o3 2o} fPEN3-2 (F. chinensis fle-
shy prawn, Accession no. ABC33920); fPEN3-1 (F.
chinensis fleshy prawn, Accession no. AAP33450);

Mo

bPEN (P. monodon black tiger shrimp, Accession no.
AAQO05769); pPEN2-2 (Farfantepenaeus paulensis
pink shrimp, Accession no. AAX58696); sPEN (F. sub-
tilis southern brown shrimp, Accession no. ABO93321);
wPEN-3c¢ (Litopenaeus vannamei Pacific white shrimp,
Accession no. P81060); wPEN-3j (L. vannamei Pacific
white shrimp, Accession no. Q963D9); wPEN-3a (L.
vannamei Pacific white shrimp, Accession no. P81058);
WPEN-3d (L. vannamei Pacific white shrimp, Accession
no. Q963D0); wPEN-3b (L. vannamei Pacific white
shrimp, Accession no. P81059); bPEN2 (L. stylirostris
blue shrimp, Accession no. AAQ62565).
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Advantage RT-for-PCR kit (BD Biosciences, USA)
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Fig. 1. Multiple alignment of amino acids sequences of Penaeidin 3-2 from F. chniensis with those of other Penaeidins
from black tiger shrimp (bPEN), pink shrimp (pPEN2-2), southern brown shrimp (SPEN), blue shrimp (bPEN2), and pacific
white shrimp (WPEN-3c¢c, wPEN-3j, wPEN-3a, wPEN-3d, and wPEN-3b). Identical amino acids are highlighted by black

boxes.

3} Penaeidin 3-2¢] Al&4 &4

o 5}2] Penaeidin 3-29} o7 HiH ThE Al
9] Penaeidins®] A 5L ZAE LA AE A

AN AT 72 Penaeidinsol] T3k ofw] -4t
HE NCBI GenBank®2F-E] @il o] & ulgo &2 F4
X275 MEGA3.0 (http://www.megasoftware.com)
(Kumar et al.,, 2004)= ©]-&3lq AlsTE I3t
3k  Penaeidin  3-2 (fPEN3-2, Accession no.
AB(C33920)-2 t3}2] penaeidin 3-1 (fPEN3-1, Accession
no. AAP33450)3} 98%, black tiger shrimp (P. mono-
don) 2] bPEN (Accession no. AAQ05769)3 71%, pink
shrimp (F. paulensis)©] pPEN2-2 (Accession no.
AAXS58696), southern brown shrimp (F. subtilis)2]
SPEN (Accession no. AB0O93321), blue shrimp (L. styl-
irostris)2] bPEN2 (Accession no. AAQ62565)3+=
67%, Pacific white shrimp (L. vannamei)2] Penaeidin
3 family member (WPEN-3c, Accession no. P81060;
WwPEN-3j, Accession no. Q963D9 wPEN-3a, Accession
no. P81058; wPEN-3d, Accession no. Q963D0;
wPEN-3b, Accession no. P81059)E 3= 66-68%2] o}
Hieqlk FEAA L FAMS S BAT (Fig. 2).
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Fig. 2. Phylogenetic analysis of Penaeidins from shrimp using
the sequence information from Fig. 1. A phylogenetic tree
of the aligned sequences was constructed using the Neighbor-
Joining algorithm within MEGA 3.0. The degree of confidenc
e for each branch point was determined by bootstrap analysis
(1000 repetitions). The origins and accession numbers of the
Penaeidins amino acids sequences are described in Materials
and Methods.
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Fig. 3. Semi-quantitative RT-PCR analysis of thetissue distrib
ution of Penaeidin 3-2 (A) and the change of Penaeidin 3-2
expression after WSSV infection in shrimp (B). (A) Lane
1, hemocytes; lane 2, hepatopancreas; lane 3, muscle. (B)
Lane 1, no infection; lanes 2-3, 1 day after infection; lanes
4-5, 4 days after infection, lanes 6-7, 7 days after infection.Ex
pression of a gene encoding the [3-actin was used as a control.
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