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Abstract

By PCR amplification and sequencing, the cytochrome ¢ oxidase submit I (COI)
partial gene of 15 species in penaied were acquired and used to study its potentiality
as DNA barcodes to distinguish shrimps. The two nuclear Protein-coding genes
PEPCK and NaK are used to study the phylogenetic relationships of 15 penaeid
shrimps (Penaeidae). The main results are shown as follows:

1:In 137 samples of 15 species in penaieid shrimps(Penaeidae),the 634bp COI
partial sequence contains 324 Variable sites,and 235 are parsimony sites.DNA
barcodes based on mitochondrail COI gene sequences were developed to classify the
species in Penaeidae tamily. The average Kimura-2-parameter(K2P) distance of
pairwise-species reached to 0.223 which was 12 times as much as those of
instra-species (0.0185). The result of phylogenetic tree confirmed that the DNA
barcode could be used in species classification and identification in Penaeidae.

2:The length of PEPCK genes of 15 species in penaeid shrimps is 549bp,
Insertion and deletion are existed in the sequence, there are 204 Variable sites, and
163 are parsimony sites.The topology of MP. ML and NJ phylogenetic tree based on
PEPCK gene are similar. Different samples of the same species are cluster together by
clear boundary. 9 genus shrimps can be divided into 3 clades. In the first clade,
Pmonodon of Genus Penaeus cluster with Psemisulcatus of Genus Penaeus,and then
it cluster with Fpenicillatus of Genus Fenneropenaeus and L.vannamei of Genus
Litopenaeus gradually, on the other hand, M.latisulcatus of Genus Melicertus are
cluster with M.japonicus of Genus Marsupenaeus as a clade, this two clade finally
cluster together as the first clade. In the second clade, M.joyneri of Genus
Metapenaeus cluster with M.ensis of Genus Metapenaeus as a clade, moreover,
Pcornuta of Genus Parapenaeopsis are cluster with Psinica of Genus
Parapenaeopsis ,and then it cluster with T curvirostris of Genus Trachypenaeus
formed a clade, this two clade cluster together formed the second clade.third clade is
formed by shrimps of Genus Metapenaeopsis,at first M.dalei cluster with

M.barbata,and then it cluster with M.lamellata,finally,it cluster with M.stridulans
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formed the third clade.The results of this study support presumption that divided
Penaeidae into three group suggested by Burkenroad in1983.

3.The length of NaK gene of 15 species in penaeid shrimps is 465bp, Insertion
and deletion are existed in the sequence,there are 114 Variable sites,and 102 are
parsimony sites.The topology of MP. ML and NJ phylogenetic tree based on NaK
gene are similar ,except the position of Genus Metapenaeus in MP phylogenetic tree
are different with it's position in ML and NJ phylogenetic tree.Different samples of
the same species are cluster together by clear boundary,the phylogenetic realtionship
are consistent with the taxonomic relationship based on morphology.Except Genus
Metapenaeus,the other 8 genus shrimps can be divided into 3 clades.The topology of
the first clade is:Pmonodon of Genus Penaeus and Fpenicillatus of Genus
Fenneropenaeus are cluster into a clade,and then it cluster with Psemisulcatus of
Genus Penaeus and L.vannamei of Genus Litopenaeus gradually.moreover,M.
latisulcatus of Genus Melicertus are cluster with M. japonicus of Genus
Marsupenaeus as a clade.the two clade finally cluster into the first clade. The topology
of the second clade is:P. cornuta of Genus Parapenaeopsis are cluster with P. sinica
of Genus Parapenaeopsis ,and then it cluster with 7. curvirostris of Genus
Trachypenaeus formed the second clade.The third clade consist of shrimps from
Genus Metapenaeopsis,the topology in ML and MP phylogenetic tree are
same:M.barbata cluster with M. stridulans,M. dalei cluster with M. lamellata,the two
branch formed the third clade.While the topology in the NJ phylogenetic tree share
some difference:M. barbata cluster with M.stridulans ,and then it cluster with M.
lamellata,finally,it cluster with M. dalei and formed the third clade.The position of
Genus Metapenaeus are different in MP. ML and NJ phylogentic tree,in the ML and
NJ tree,it is at the root of the phylogenetic tree,while in the MP phylogenetic
tree,Genus Metapenaeus and Genus Penaeus . Fenneropenaeus . Litopenaeus
Melicertus and Marsupenaeus formed the first clade. The results of this study support
presumption that divided Penaeidae into three group suggested by Burkenroad in

1983.
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B R 1 — SR BT AR M S 00 45 R — 3 A B AR SR S MBI 7T RGEK B R
RIS BT AR SLAR S MITE AL A T — A M TE RS, BRI AR
P AR TSI RGUK B R R TR, (HRIE M T HEA
J— LR A FH B 1 BSLAR ZE R UM R SR B R R I ET SR A . A 2
R SLARZE R TE RGUK B S R IH SR i T 3R atigh & 0 B ERE R Rk
WA, WP 2 B BCEAE  B ot SRERd RRAE — R SER LU, A
UEPRE T B A AR A TED TR K E S LR . BEE BRI WL,
SRIAE S, S K A R R AR S ey e, JF B A s 2 ot 2] —fisgn =
Fr, RS AR ALAR G M T E S T RGUK B 5 EINRLR] 2ok iz .
1.1.2.2 DNA JK-FHIFRic 5K

1.1.2.2.1 BR&IMENTIEE 7 B K E 2 & HEH AR (restriction fragment length
polymorphism , RFLP)

RFLP &5 — M R A 952 5% Parker (1998) Fifi I DNA 4> FFric.
RFLP ) J5 B2 A FH —Fh R il A VIREE DNA BEI4RF @ b0 B AT BT ), Bl 5=
AV Z AN F RN K DNA 40T 1 BL DNA 43 T4 5 IRk 24T et )5 78 5t e FL vk
JE AT LI 2] DNA 70 THIZE 5. X T/h7F DNA, #ilanZikifk DNA ki, f#
FH R 4 ] DI AT L= 42 ¥F 2 1) DNA Fr Bto W1 RFLP 45 R0 Mr 07547 2
— bR T B T, GBI AT i B AR TE S AR 4 AT VR . X AR VR E
e A R /N DNA R B BRI, H2 B T3k Br EAAFER R 2 v BenT A
SRR — ok, R, IXFMB BRI . 5340, B TARMEE YIS 4
PEAEARA R St B, DR BRI AT RE . S —Fh VR R T BRI MR DA A5 1
FEST, MIMRER A R4 5.
1.1.2.2.2 BENLY 1 £ 231 DNA( random amplified polymorphic DNA, RAPD)

RAPD 2&ifiid PCR BEARBENY BT EIAL fo X PP VAR F 0 JRId i
HAE®, JFHSPERESMEZEE, EATRERRBENEMAER, WD ET
DNA F Bt tRer= IR 2 B RbRic . 3 H BENLT 51 S A% R 5 P0i@ g PCR
F=/E RAPD 3 Fhrice BT H AN P18 AL s (AN 6] 1T 5 B B TR 22 574 93
RAPD BB Z R, 519)—M2 10bp BIKE (Williams, 1990) o S8 {7 A ) 2=
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