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Abstract A full-length ¢cDNA library from the testis of Chinese Large Toad Bufo bufo gargarizans was constructed
with the SMART  switching mechanism at 5" end of RNA transcript technique. Total RNA was extracted from the
testis and reversely transcripted into full-length ¢cDNA using Powerscript™ reverse transcriptase . First-strand cDNA was
amplified by long-distance PCR. After Sfi I digestion and Chroma spin-400 fractionation ¢cDNAs > 500 bp were
ligated to A TriplEx2 vector and were packaged with Gigapack® [l Gold Packaging Exiract. The optimal primary library
contained 2.21 x 10° pfu/ml clones and the amplified library had a titer of 2.94 x 10° pfu/ml in which over 90%
clones were recombinant and the average size of inserted cDNAs was about 1.0 kb. These results show that the testis
c¢DNA library can be used for screening genes. A full-length gene with 5" and 3’ untranslated regions was isolated from
the ¢cDNA library. Sequence analysis showed that this 561 bp ¢DNA encoded a 128-amino acid ubiquitin/[40e
extension protein.
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Fig.4 Bg-ubi52 ¢cDNA nucleotide and deduced amino acid sequence of Bufo bufo gargarizans
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The positions of the nucleotides in the cDNA are given above the residues the positions of amino acids are designated below. Amino acids

1 through 76 are ubiquitin and 77 through 128 are ribosomal protein [40 the 140 sequence is in bold letters. ATG initiation codon TAA

termination codon AATAAA indicates a polyadenylation signal sequence.
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Thale cress MQIFVKTLTGKTITLEVESSDTIDNVKAKIQDKEGIPPDQQRLIFAGKQLEDGRTLADYN
Rice MQIFVKTLTGKTITLEVESSDTIDNVKAKIQDKEGIPPDQQRLIFAGKQLEDGRTLADYN
Rat MQIFVKTLTGKTITLEVEPSDTIENVKAKIQDKEGIPPDQQRLIFAGKQLEDGRTLSDYN
Toad MQIFVKTLTGKTITLEVEPSDTIENVKAKIQDKEG IPPDQQRLIFAGKQLEDGRTLSDYN
Human MQIFVKTLTGKTITLEVEPSDTIENVKAKIQDKEGIPPDQQRLIFAGKQLEDGRTLSDYN
Chicken MQIFVKTLTGKTITLEVEPNDTIENVKAKIQDKEGIPPDQQRLIFAGKQLEDGRTLADYN
Fish MQIFVKTLTGKTITLEVEPSDTIENVKAKIQDKEGIPPDQQRLIFAGKQLEDGRTLSDYN
Fruit fly MQIFVKTLTGKTITLEVEPSDTIENVKAKIQDKEGIPPDQQRLIFAGKQLEDGRTLSDYN
Silkworm MQIFVKTLTGKTITLEVEASDTTENVKAKTQDKEGIPPDQQRLIFAGKQLEDGRTLSDYN
Miller MQIFVKTLTGKATITLEVEASDTIENVKAKIQDKEGIPPDQQRL IFAGKQLEDGRTLSDYN
Fungus MQIFVKTLTGKTITLEVESSDTIDNVKSKIQDKEGIPPDQQRLIFAGKQLEDGRTLSDYN
Yeast MQIFVKTLTGKTITLEVESSDTIDNVKSKIQDKEGIPPDQQRLIFAGKQLEDGRTLSDYN
Tetrahym MQIFVKTLTGKTITLDVEASDTIENVKAKTQDKEGIPPDQQRLIFAGKQLEDGRTLSDYN
soksksgokokskokokokek 1 skeksk s skk, | kekok 3 skekok ; o kskok
80 100 120
Thale cress TQKESTLHLVLRLRGGIIEPSLMMLARKYNQDKMICRKCYARLHPRAVNCRKKKCGHSNQ
Rice TQKESTLHLVLRLRGGITEPSLQALARKYNQDKMICRKCYARLHPRAVNCRKKKCGHSNQ
Rat TQKESTLHLVLRLRGGIIEPSLRQLAQKYNCDKMICRKCYARLHPRAVNCRKKKCGHTNN
Toad TQKESTLHLVLRLRGGITEPSLRQLAQKYNCDKMICRKCYARLHPRAVNCRKKKCGHTNN
Human TQKESTLHLVLRLRGGITEPSLRQLAQKYNCDKMICRKCYARLHPRAVNCRKKKCGHTNN
Chicken TQKESTLHLVLRLRGGITEPSLRQLAQKYNCDKMICRKCYARLHPRAVNCRKKKCGHTNN
Fish TQKESTLHLVLRLRGGITEPSLRQLAQKYNCDKMICRKCYARLHPRAVNCRKKKCGHTNN
Fruit fly IQKESTLHLVLRLRGGITEPSLRILAQKYNCDKMICRKCYARLHPRATNCRKKKCGHTNN
Silkworm TQKESTLHLVLRLRGGTIEPSLRILAMKYNCEKMICRKCYARLHPRATNCRKTKCGHTNN
Miller TQKESTLHLVLRLRGGTIEPSLRILAMKYNCDKMICRKCYARLHPRATNCRKTKCGHTNN
Fungus TQKESTLHLVLRLRGGIIEPSLKALASKFNCDKQICRKCYARLPPRATNCRKRKCGHTNQ
Yeast TQKESTLHLVLRLRGGI TEPSLKALASKYNCDKSVCRKCYARLPPRATNCRKRKCGHTNQ
Tetrahym TQKESTLHLVLRLRGGGMEPTIAALAKKYNCEKKVCRDCYARLPPKATNCRKRKCGHSNS
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Miller LRPKKKLKD
Fungus LRPKKKLK-
veast LRPKKKLR-
Tetrahym LRLKKKPKE
Xk skkk
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Fig.5 Multiple alignment of the aa sequences of ubiquitin/L40e extension proteins
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The following sequences have been used for the alignment Arabidopsis thaliana Thale cress J05507  Oryza sativa Rice D12629  Ratius

norvegicus  Rat  BC061544  Homo sapiens Human AF348700 Gallus gallus Chicken 729958  Branchiostoma belcheri Fish AF395864
Drosophila melanogaster  Fruit fly X53059  Bombyx mori  Silkworm AY769312  Spodoptera exigua Miller AY149883  Magnaporthe grisea
Fungus AACI3689  Saccharomyces cerevisiae Yeast Ozkaynak et al. 1987  Tetrahymena pyriformis Tetrahym CAA40021 .
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Fig.6 Phylogenetic tree of ribosomal proteins from the small subunit ubiquitin-ribosomal 1.40-protein
ubiquitin/S27A S27A ML 1000  bootstrap > 50%

5
Explanations of some sequences used for this tree are given in Figure 5. Other sequences have been used for this analysis Brassica rapa  Peanut
121898 Zea mays Corn BTO18987  Nictotiana sylvestris  Tobacco M74100  Caenorhabditis elegans Nemotode P49632 . Scale bar
equals 0.05 NJ unit of Kimura' s two-parameter distance. The Saccharomyces cerevisiae ribosomal protein from the large subunit ubiquitin-
ribosomal S27A-protein served as outgroop AAB67466 . Phylogenies were determined with MEGA V 2.1 by bootstrap analysis using neighbor-
joining 1 000 replicates . Branches with less than 50% support have been collapsed.
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