Chinese Journal of Zoology 2007 42 1 59~ 66

16S rRNA

O] O] O * @
@ 200090
® 313100
Macrobrachium nipponense 3 DNA 16S rRNA

495 bp ATG C 28.6% 36.1% 22.7% 12.5%

AT GC 16S rRNA
3 5 454 bp Fenneropenaeus
chinensis M . rosenbergii 8 MEGA
3.1 NJ 3
16S rRNA
953 A 0250-3263 2007 01-59-08

Sequence Analysis and Molecular Phylogeny of Mitochondrial 16S rRNA
Gene Fragments in Three Populations of Macrobrachium nipponense

SUN Yue-Na”  FENG Jian-Bin” LI Jia-Le”"  NIE Shi-Zhong”
D The Key Laboratory of Aquatic Genetic Resources and Aquacultural Ecology Certificated by
the Ministry of Agriculture ~ Shanghai Fisheries University ~Shanghai 200090
@ Changxing Fisheries Technology Station ~Changxing Zhejiang 313100  China

Abstract Mitochondrial 16S rRNA gene fragments of wild Macrobrachium nipponense were amplified with PCR then
the PCR products were purified and sequenced and 495 bp nucleotide sequences were obtained. The A T G and C
contents in this fragment were 28.6% 36.1% 22.7% and 12.5% respectively the AT content was higher than the
GC content. Little sequence variation was observed in 165 rRNA gene fragments within species and transition in only 5
loci was revealed in three populations. Furthermore 454 bp fragment of the sequence was used to discuss the
phylogenetic relationship among M. nipponense M . rosenbergii M . hainanense M. malcolmsonii M. lar M.
latimanus M . carcinus and M . equidens using Fenneropenaeus chinensis as the out-group. The molecular phylogenetic

tree was constructed by NJ method using software MEGA 3.1 and three populations of M . nipponense were clustered
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first and then clustered with M. hainanense

M . rosenbergii and M. malcolmsonii as well as M. lar and M.

latimanus had a closer genetic relationship and were clustered first then they were clustered with M . carcinus and M .

equidens and finally with Fenneropenaeus chinensis .
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Fig.2 The nucleotide sequence of 165 rRNA gene fragment of M . nipponense of Tai Lake(495 bp)
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Table 1 Base composition of 16S rRNA gene fragments of eight species of Macrobrachium shrimp
Specises T % C % A % G % A+T % G+C % Total bp
M . nipponense TH 36.0 12.5 28.7 22.8 64.7 35.3 495
M . nipponense PYH 36.2 12.7 28.5 22.6 64.7 35.3 495
M . nipponense DTH 36.2 12.3 28.7 22.8 64.9 35.1 495
M . latimanus 35.8 10.8 30.0 23.4 65.8 34.2 456
M. carcinus 35.8 12.2 27.0 25.0 62.8 37.2 456
M. equidens 34.8 11.2 29.7 24.3 64.5 35.5 476
M . hainanense 36.7 10.0 30.6 22.7 67.3 32.7 454
M. lar 34.7 12.4 27.9 25.0 64.6 35.4 476
M . rosenbergii 34.7 11.9 27.7 25.7 62.6 37.4 476
M . malcolmsonii 34.9 11.9 28.8 25.0 63.7 36.3 476
Avg. 35.6 11.4 29.7 24.1 65.3 34.7
TH PYH DTH
TH M . nipponense of Tai Lake PYH M. nipponense of Po-yang Lake DTH M . nipponense of Dong-ting Lake.
8 16S rRNA 1.740
3 3 3 2.0
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Fig.3 Variation sites in 454 bp fragment of 165 RNA gene among eight Macrobrachium shrimp species

TH: BATRIF KHIBHE . PYH: O R B4FH MMM, DTH: B A FEF il E B (K .
TH: M. nipponense of Tai Lake: PYH: M . nipponense of Po-vang Lake; DTH: M . nippunense of Dong-ting Lake.
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Table 2 Genetic distance calculated among eight species of Macrobrachium shrimp
by Kimura's two parameter method

## Species 1 2 3 4 5 6 7 8 9 10
1. M . nipponense (TH) - 2/0 3/0 1.810 2.301 2.142 2.204 1.605 1.094 1.488
2. M . nipponense (PYH)  0.004 4 - 10 1.650 2.301 2.143 1.962 1.605 1.205 1.488
3. M. nipponense{ DTH)  0.006 7  0.002 2 - 1.570  2.552. 2.218 1.842 1.605 1.149 1.421
4. M. latimanus 0.0898 0.0847 0.0821 - 2.011 1300 0.883 1.335 1.795 1.915
5. M. carcinus 01107 0.1107 0.1134  0.1104 = 1.916 1.363 1.786 1.721 2.124
6. M . equidens 0.1054 0.1054 0.1027 0.1177 0.1208 - 1.688 1.618 1.015 1.242
7. M. hainanense 0.0651 0.0601 0.0577 0.0918 0.1151 0.0922 - L4444 0.803 1.093
8. M . lar 0.1206 0.1206 0.1206 0.0746 0.1155 0.1339  0.1310 - 2.048 1.992
9. M. rosenberyii 0.0969 0.1021 0.0995 0.1025 0.1128 0.1332 0.1146 0.1263 - 3.393
10. M . malcolmsonii 0.0972 0.0972 0.0946 0.1000 0924 0.1202 0.1071 0.1026 0.0556 -
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Fig.4 NJ method molecular phylogenetic tree of eight species of Macrobrachium shrimp
TH: AEBEAMBFE; PYH: EREFBEAMFE: DTH: AXBCRENFE.
TH: M . nipponense of Tat Lake: PYH: M . nipponense of Po-yang Lake: DTH: M. nipponense of Dong-ting Lake.
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