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THE LARVAL DEVELOPMENT OF
PALAEMON TENUIDACTYLUS

Zhou Zhao - man and Liang Xiang - qiu
(Department of Aquaculture, SFU, 200090)

ABSTRACT Palaemon tenuidactylus Liu et al. is an important commerial
shrimp, which lives in brackish estuaries of China. It shows small egg type of
developmental pattern. The buds of the first and second pereiopods appear at the
first zoeal stage, but the third and fifth at the second zoeal stage, and finally,
the fourth at the third zoeal stage. Segmented pereiopods were completed in the
fifth zoeal stage. Department of the pleopods in small egg type is delayed too.
The buds of the pleopods appear in the sixth zoeal stage. The appendix interna
appears at the ninth zoeal stage. Palaemon tenuidactylus and Palaemon gravieri
live in the brackish estuaries. The larvae of these are also alike. For the sake of
convenience, major different characteristics of the two species are fully given in
the present paper.

KEYWORDS Palaemon tenuidactylus, zoea, postlarvae, development,
moult, metamorphosis
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A PRELIMINARY STUDY ON FISH
INTERFERON SYSTEM

Zhang Ying - pei, Tang Yu - Ping, Yao Ji —hua and Lou You -dong

(Fisheries College, SFU, 200090)

ABSTRACT According to the conservative regions in mammalian B - interferon
(IFN) genes, two pairs of degenerate primers were synthesized. A fragment with
expected molecular size (about 278 bp) was amplified from grass carp
(Ctenopharygodon idellus) genomic DNA by PCR using degenerate primers
5'TCCTG (C/T)TGTG(C/T)TTCTCCACNS’ and 5°GTCTCA(T/G)(T/A)CCA
(G/C) CCAGTGCNS3’. Southern hybridization results indicated that it was
homologous to a 197 bp Hinf I fragment located between (but not containing) the
two primer sequences of human 8 -IFN gene.

KEYWORDS fish, interferon

1 INTRODUCTION

Viral diseases often cause severe losses in aquaculture. Control of these diseases is very
difficult due to diversity of pathogens and lack of effective drugs. Interferons (IFN) can
inhibit the propagation of a wide range of virus and have been used to treat human viral
diseases. With the development of transgenic technology [Zhu, 19897, it is possible to
produce viral - resistant fish by transfer of recombinant interferon genes. Interferon - like
activities have been observed in fish, but they have not been well characterized on molecular
level [De Kinkelin and Dorson, 1973]. In human, interferons can be classified into three
groups, that is, a, B and ¥ [Stewart et al. , 1980]. The a and B families are believed to
evolve from an ancestral B - IFN - like gene by gene duplication just before the mammals -
birds/reptiles divergence [Miyata et al. » 1985]. This means that fish has the ancestral IFN
gene. So far, non - mammalian IFN genes have not been cloned. Due to lack of non -
mammalian sequence information of @ —or 8 - IFN genes, cloning of fish interferon gene is
technically difficult. By comparison of six mammalian B -~ IFN nucleotide sequences, two
conservative regions were identified. Using degenerate primers corresponding to these

regions, a DNA fragment hbmologous to human B - IFN gene was amplified.

1994-03-214¢ %) .
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2 MATERIALS AND METHODS

2.1 MATERIALS

Restriction endonucleases, Proteinase K and Prime — A - Gene kit were purchased from
Promega. PCR kit was obtained from Fudan University. a —**P - dATP (10mCi/ml) was
purchased from Amersham corporation.

2.2 METHODS

DNA was extracted from liver of grass carp according to the methods described by
Taggart et al. [1992] and Sambrook et al. [1989]. Two PCR buffer systems were used: 5 X
Buffer A (125 mM Tris - HCL, pH 8. 2 at 25 'C, 10 mM Mgcl;, 0.5 mg/ml gelatin, 125
mM (NH,):SO,, 25% formamide) and 10 X Buffer B (100 mM Tris - HCI, ph 8. 3 at 25 C,
15 mM Mgcl,, 500 mM KCl, 0. 1% gelatin). The PCR product was analyzed by
electrophoresis on 1. 2-1. 5% agarose gels containing 0. 5 pg/ml ethidium bromide. The
buffer system for electrophoresis was 1 X TBE.

For southern hybridization, PCR product was separated on 1% agarose gel in 1 X TBE,
transferred to nitrocellulose filter (pore size 0. 22 pm) in 10 X SSC. The hybridization
procedures were generally similar to the methods described by Sambrook et al. (19897,
except that pre - hybridization and hybridization were performed in 3 X SSC at 60°C and the
filters were washed with 3 X SSC at 64°C or 67C.

The probe used in hybridization was a 197 bp Hinf I fragment of human B - IFN gene
(Fig. 1). The probe was radiolabelled with « —*’p ~dATP using Promega’s Prime - A - Gene
kit.

To search conservative regions in mammalian B - IFN genes, six mammalian 8 - IFN
genes were aligned using the software CLUSATAL (1. 0) [Higgins and Sharp, 1988]. Two.
conservative regions corresponding to positions 32-50 and 289-309 of human B - IFN
(numbering from translational initiator ATG) were found (Fig. 1). Two pairs of degenerate

primers according to these regions were synthesized.
3 RESULTS

3.1 PCR AMPLIFICATION USING PRIMER 1 (P1) AND PRIMER 2 (P2)

PCR reaction was performed in a 0. 5 ml eppendorf tube containing 10 ul dNTP (2mM),
20 pl Buffer A (5X), 3 pl primer 1 (25 pmol/pl), 3 pl primer 2 (25 pmol/pl), 10 pl grass
carp DNA (0. 167 pg/pl), 2 pl (4 units) FD polymerase and 52 pl H,O. The reaction
conditions are :92. 5°C 5 min, then 92.5°C 1 min, 58°C 1 min, 70°C 1 min for 45-50 cycles.
The PCR product was analyzed by agarose gel electrophoresis. Two fragments with expected
molecular weight was detected (Fig. 2). Similar results were obtained using Buffer B (data

not shown).
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(a)
human 5° TCCTGTTGTGCTTCTCCAC————GCACTGGCTGGAATGAGAC 3
horse 5° TCCTGCTGTGTTTCTCCAC————GCACTGGCTGGAATGAGAC 3’
bovinel 5° TCCTGCTGTGTTTCTCCAC————GCACTGGCTGGTCTGAGAC 3’
bovine 2 5° TCCTGCTGTGTTTCTCCAC————GCACTGGCTGGTCTGAGAC 3’
bovine 3 5° TCCTGCTGTGTTTCTCCAC————GCACTGGCTGGTCTGAGAC 3
mouse 5' TCCTGCTGTGCTTCTCCAC————GCACTGGGTGGAATGAGAC 3
LE X R R} LR R K] LE R R R X X X oK KKK KKK ¥ WK KK *

(b)

pl 5" TCCTG(C/T)TGTG(C/T)TTCTCCACN 3’

p3 5° GG GGATCCTG(C/T)TGTG(C/T)TTCTCCAC 3’

BamH I
p2 5’ GTCTCA(T/G)(T/A)CCA(G/C)CCAGTGCN 3’
p4 5" GG GGATCCGTCTCA(T/G)(T/A)CCA(G/C)CCAGTGC 3’
BamH 1
()
278bp
P1——— ———P2
Hinf 1 Hinf I
197bp

Fig.1 Conservative regions in mammalian 8 - IFN genes
(a) Alignment of six mammalian B -IFN gene sequences, highly conservative positions indicated by

(b)Primer sequences. N represents Ay T, C or G (c¢) Restriction map of human f-IFN gene.

3.2 PCR AMPLICATION WITH PRIMER 3 (P3) AND PRIMER 4 (P4)

Using primer 3 and primer 4 and Buffer B, a DNA fragment about 278 bp was
amplified, but when Buffer A was used, the fragment was not detected (Fig. 3).
3.3 SOUTHERN HYBRIDIZATION

The 278 bp fragment amplified from human B - IFN gene with P3 and P4 was digested
with Hinf I to remove the primer - containing sequences. The resulting 197 bp Hinf I
fragment was recovered from low - melting — temperature agarose gel, extracted with
phenol, and dissolved in H,0O. Before hybridization, the DNA was labelled with a —*P -
dATP using Promega Prime - A - Gene kit.

The hybridization result was shown in Fig. 4. A fragment about 278 bp was detected in
P1 and P2 amplified products. No signal was detected in P3 and P4 amplified PCR products.
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Fig. 2 PCR amplification with P1 and P2

Lane 1: A DNA/Hind III; Lane 2 and Lane 4,
278 bp DNA fragment amplified from pBR13
(a plasmid containing human B - IFN gene)
with P1 and P2 and Buffer B: Lane 3: PCR

Fig. 3 PCR amplification with P3 and P4

Lane 1: A/Hind III; Lane 2 and Lane 4:
Fragment amplilfied from human P - IFN gene
using P3 and P4; Lane 3: PCR product of

grass carp genomic DNA.

product of grass carp genomic DNA. Two
fragments about 278 bp amplified.

4 DISCUSSIONS

4.1 PRIMER DESIGN

Because there are currently no sequence information of nonmammalian IFN genes, the
primers were designed according to six reported mammalian sequences using the following
guidelines: a) the sequence between two primers should neither too long (PCR amplificable)
nor too short (informative), and b) at least six bases at 3’ ends of primers should be highly
conservative.

To keep maximum homology between the primers and fish IFN sequences, we did not
incorporate restrict sites into P1 and P2. A random nucleotide was added to 3’ ends of both
primers according to the observations of Batzer et al. [1991]. To facilitate subsequent
cloning of PCR product, a BamH 1 site was added at 5’ ends of P3 and P4.

In P1 and P2 directed PCR, it is very important to add the polymerase before denaturing
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of DNA, or several non - specific bands will
be produced. In P3 and P4 directed PCR, a
band about 278 bp could be easily amplified

using Buffer B, but not when using Buffer A. »

This is probably caused by the presence of
formamide, a reagent which reduces non -
specific priming, in the Buffer A. The
additional sequences at 5’ ends seem to have

adverse effects on the annealing specialty in

amplification of complex genomes, but did not

prevent correct annealing in amplification of 1 2 3 i

pBR13(a kind gift from Dinter).

4.2 ON THE RESULT OF SOUTHERN Fig. 4 Southern hybridization result

HYBRIDIZATION Lane 1; PCR product of grass carp genomic DNA
A PCR fragment of known sequence can  with P3 and P4; Lane 2; PCR product of grass

be easily identified by hybridization using an  carp genomic DNA with P1 and P2; Lane 3: P3

internal probe. Because the fish sequence is &nd P4 (control); Lane 4: human B - IFN

unknown, we chose to use an internal fragment amplified with P3 and P4.

fragment of human B - IFN PCR product as

probe (Fig.1). Hybridizations were performed under relatively low stringent conditions (3 X

SSC, 60°C). A band was detected in the P1 and P2 directed PCR product when the filters

were washed at either 64°C or 67°C. No signal was detected in the P3 and P4 PCR product.

The absence of the band in the lane of P3 plus P4 exclude the possible contamination of

primer sequences in the probe (Fig. 4). Contamination of human sequences is also highly

impossible, because negative controls in PCR did not produce any bands. The postulation is

also supported by the absence of hybridization signal in the P3 and P4 PCR product.

Therefore, we believed that the detected signals represented the authentic fish IFN gene

fragment. This is consistent with the observations of Wilson et al. [1983].
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