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Cloning and Polymorphistic Analysis of Shh Gene from Senegal Bichir
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Abstract: A pair of degenerated primers was designed according to the reported Shh gene order of elasmobranch, teleost,
amphibians, avifauna, mammalia and human, to amplify the Shh gene from Senegal bichir cDNA by PCR. The result shows that the
Senegal bichir Shh gene is of 1 263 bp in length,with 421 amino acids. From a comparison by homology, it can be seen that
lungfish and Senegal bichir share the highest homology of 82.5%. A secondary structure analysis shows Shh albumen consists of
30.71% of o helix, 21.67% of extended line and 47.62% of random coil, without B slice. To construct the three dimensional
structure of Shh protein by homology using http://www.expasy.org/swissmod/SWISS—-MODEL.html one establishes a good foundation
for further studies on Shh gene functions in the embryonic development and the limb bud schema.
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ATGCTGCTGTTGACAAGAATTCTGCTGGGCAGGTTGATCAGTGTGTTTTTGGTCCACTCCGGGGTGACTTGCGGACCTGGCAGAGGCTTT
MLLLTRITLLGRLTISVFLVYHSGVYTC CGPG GRTEGTF
100 110 120 130 140 150 160 170 180
GAAAAAGGAGGCACCCCAAAAAGCTCACCCCGTCAGCCTATAAGCAGTTTATTCCCAATGTGCGCGGAGAAGACCTTAGGGGCCAGCGGC
EKGGTPZXKS SPRQPISSLTFPMCAERBIKTTLTGASSEG
190 200 210 220 230 240 250 260 270
AGATACGAGGGCAAGATCACACGCAAGTCCGAGAGATTTAAAGAACTTACTCCAAATTACAAGCCCGACATTATTTTTAAGGATGAAGAG
RYEGEKITRZEKSERFEKELTPNTYIEKPDTITIFIEKIDEE
280 290 300 310 320 330 340 350 360
AACACGGGCGCGGACAGACTCATGACACAGAGATGCAAAGACAAGCTGAACTCCCTGGCCATCTCTGTAATGAACCAGTGGCCAGGGGTG
NTGADRLMTA QRCIKDI KLNSLAISVYMNAQVWEPGYV
370 380 390 400 410 420 430 440 450
AAACTGCGTGTGACAGAGGGCTGGGATGAGGATGGCCATCAGTCCGAAGAATCACTCCACTACGAGGGTCGGGCTGTTGATATCACCACC
KLRYTEGWDETDOGHO S EES SLUHYEG GRAYDTITT
460 470 480 490 500 510 520 530 540
TCTGATCGAGACAAGAGCAAATATGGGACACTCTCTCGGTTAGCTGTGGAAGCTGGATTTGACTGGGTCTATTACGAGTCCAAAGCGCAC
S DRDKSZ KYGTLSIRILAYEAGFIDVWVYYES ST KA AH
550 560 a70 580 590 600 610 620 630
ATCCATTGCTCCGTCAAAGCAGAAAACTCGGTTGCGGCGAAATCTGGAGGCTGCTTCCCAGGT TCGGCGTCAGTCGCGCTCAAAGACGGA
I HCSVXKAENSVYAAKSGGCTFPGSASVY ALTI KTDIDG G
640 650 660 670 680 690 700 710 720
CCGCAGAAGACGGTGAAGGACCTCGCACGAGGTGACAAGGTGCTGGCAGCGGAGTCGCTAGGGAAGCGTCGTTTCAGCGACTTCATCATG
PQKTVEKDLARGDI KV LAAEG SLSGEKRRTFSDTFTIM
730 740 750 760 770 780 790 800 810
TTCAGCGACCAGGACTCCGCGACGCGACGCGTGTTTTACGTGATAGAAACGAAAGAACCCGTCGAAAAGATCACCCTCACCGCTGCTCAC
FSDQDSATRRYFYYIETREKEPVEIZXKTITLTAAH
820 830 840 850 860 870 880 890 900
CTCCTTTTTGTCCTCGACAACTCAACGGACGTCGTCTCGACCATGACCGCCGCGTTTGCCAGCAGTGTCAGAGCCGGACAAAAGGTGATG
LLFVYVLDNSTDVVSTMTAAFASSVRAGS QI KTUVHM
910 920 930 940 950 960 970 980 990
GTCAGCGATCATCGGGGAGCGCAGCTGCTTCAATCTGTCATCGTGGAGCGGATATACACGGAGGAGGCGTCCGGAGCGTACGCACCAGTG
VSDHRGAQLTLAQSVYIVERTITYTETEH ASTGAYA APV
1000 1010 1020 1030 1040 1050 1060 1070 1080
ACTGCTCATGGAACCATTGTGGTCGACCGGGTGTTGGCGTCCTGTTCGGCCGTAATGCAGGACCACAGT TGGGCCCATTTGGCCTTCGCG
TAHGTTIVVDRVYLASCSAVMQDHSUW¥AHRLATFA
1090 1100 1110 1120 1130 1140 1150 1160 1170
CCCGTCAGGCTCCGAGATCACGTGTCTTCTTTCCTGTGCCCAGATGGGGCCATCCCTACTGCCGCCGCGACTTTACAACAGGAAGGAGTC
PVRLRDUHYVSSFLCPDGATIPTA AAATLA QA QESGYVY
1180 1190 1200 1210 1220 1230 1240 1250 1260
CACTGGTACTCCAAGCTCCTGTTTCAAGTTGGAACGTGGCTTTTGGACAGCCGCATGATCCATCCTCTTGGGATGGTGGCACCGGCCAGC
HWY S KLLTPFQVGTWILLDSURMTIHPLTGMYVATPAS
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Fig. 2 Nucleotide sequence and amino acid of Shh gene from sanegal bichir
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Fig. 3 Alignment of Shh gene from the senegal bichir and different vertebrate
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Fig. 4 Molecular phylogenetic tree of Shh gene
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Fig. 5 Predicted 3D structure of Shh protein
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