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Abstract Tyrosine aminotransferase (TAT) is one of the most important key enzymes in the vitamin E biosynthesis
pathway. The full —length ¢DNA of TAT was isolated from papaya fruit using RACE -PCR and designated as
CpTAT. The primers were designed according to a fruit ripening polymorphic fragment which was obtained from
¢DNA-AFLP analysis. The CpTAT ¢DNA sequence contains 5'-UTR of 98 bp, 3'-UTRA of 232 bp, and ORF of
1 266 bp. Sequencing analysis showed that the gene was a member of the aspartate aminotransferase superfamily,
which encoding 421 amino acids and having an active site of Lys253. The amino acid sequence was 83.69%,
81.09%, 80.76%, 78.87%, and 54.67% identity with TAT from Populus trichocarpa, strawberry, peach, Arabidopsis,
and rice. Real-time PCR analysis revealed that the order of relative expression level of the CpTAT gene in
different papaya organs was root, stem, fruit, and leave. In addition, the CpTAT expression was induced by
ethylene, inhibited by 1-MCP, and increased in aging period, indicating that CpTAT may be involved in the fruit
senescence in papaya.
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Fig. 1 The sequence of a papaya fruit ripening polymorphic fragment
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1
Table 1 PCR primers used in this study
(5'-3") (5'-3")
TAT3-1 GCATCAGTTGTCCCCACAAAC 3" RACE TAT-U ATGGAGAACGGGAGAAGAGTACTC ORF
TAT3-2 CATTGACTTTTGTTTCAAGCTGGC 3’ RACE TAT-D GTCATTCTTAC TGAGGATG CTTGG ORF
TY-DOWN AGTGGTATCAACGCAGAGTACTTT 3" RACE qTAT-U AGGCTGGGAGGTTGATTTGGATG
TATS5-1 CACAGATTCCTCTTTCGCCAGC 5" RACE qTAT-D CTCGTCGGCAATTACAAGGATTCC
TATS-2 GTTTGTGGGG ACAACTGATGC 5" RACE CpActin—-U TCCAAGGGTGAGTATGATGAGTC
TY-UP TATCAACGCAGAGTACGCGG 5" RACE CpActin—-D CAACAGATGATGAGAGGCAAGG
0.5 pL., ¢DNA 1.0 pL, 8.0 nL, 105 bp , TAT 5'
: 95C 3 min; 95 C 15s, 55C - 3" RACE PCR 400 bp
30s, 39 ° 3 R 2-aact , 2 2 y 407 bp
o , CpTAT , 125 bp, TAT
3 6h 3 3’'RACE  5'RACE
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Fig. 2 Cloning of CpTAT gene from papaya
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The catalytic sites was marked by yellow triangle.

3 6 TAT
Fig. 3 Alignment of deduced amino acid sequences of six TAT genes from higher plants
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Carica papaya KU253441
Arabidopsis thaliana NP_200208
Capsella rubella XP_006280556
Brassica oleracea XP_013621677
Brassica napus XP_013676250
Ricinus communis XP_002523289
Jatropha curcas XP_012076286
Populus trichocarpa XP_002317481
Theobroma cacao XP_007021573
Gossypium arboreum KHF99149
Cucumis melo NP_001284465
Cucumis sativus XP_004146045
Fragaria vesca XP_004292022
Malus domestica XP_008386209
Pyrus x bretschneider: XP_009340612
Prunus persica XP_007211793
Prunus mume XP_008226419
Medicago truncatula XP_003628555
Glycine max NP_001238408
Vigna radiata XP_014518524
Vitis vinifera XP_002282664
Spinacia oleracea KNA19805
Beta vulgaris XP_010675472
Nicotiana sylvestris XP_009778895
Atropa belladonna AHN10101
Petunia x hybrida AHA62827
Solanum lycopersicum XP_004248255
Scutellaria baicalensis ATV98132
Salvia iltiorrhiza ABC60050
Perilla frutescens ADO17550
Solenostemon scutellarioides CAD30341
Oryza sativa NP_001046628

4 TAT
Fig. 4 Phylogenic analysis of TAT
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“a—d” means significant difference at p <0.05 level.
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Fig. 5 Expression analysis of CpTAT gene in Fig. 6 Expression analysis of CpTAT gene in ethylene—
different tissues of papaya treated or 1-MCP-treated papaya fruit
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