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Abstract: Trehalose-6-phosphate phosphatase (TPP) is a key enzyme in trehalose metabolism and plays an important role in plant
growth and abiotic stress response. In order to excavate members of the TPP gene family involved in tobacco development and stress
response, we identified 15 NtTPP genes in the common tobacco genome through bioinformatic methods, with 7 of the NtTPP genes
located on chromosomes. Phylogenetic analysis revealed that the newly identified tobacco TPP family members could be divided into
three subfamilies: CLASS I, CLASS II and CLASS III. Syntenic analysis revealed that there were eight homologous gene pairs
between Arabidopsis and tobacco. Sequence analysis showed that the promoters of NtTPP genes contained various hormone- and
stress-related elements. Furthermore, the expression of NtTPP genes was studied in different tissues and most of the NtTPP genes
were expressed at the highest level in roots. The expression pattern analysis showed that 12 Nt7TPP genes were up-regulated under
drought stress, and 13 NtTPP genes could be induced by salt treatments. This indicates that the N¢tTPP gene family members play an
important role in drought and salt stress responses of tobacco.
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https://www.ncbi.nlm.nih.gov/gds NtTPP CDS gPrimerDB-gPCR
EDWARDS [2612017 K326 Primer Database https://biodb.swu.edu.cn/qprimerdb/
GSE95717 qRT-PCR 1
cDNA 20 qRT-PCR NtActin
1.2.6 RNA Real-time PCR 3
01 3 6h 4 2-AACt
1 gRT-PCR
Table 1 The information of qRT-PCR primers used in this study
5.3’ 5.3
Gene name Forward primer sequences Reverse primer sequences
NtTPPO1 TGTTAAAACACTACCCACGTCT TCAAGTAAGAACTCGACAGCTT
NtTPP0O2 AGATCTCTTGTTGAGCTCACAA TGACCAACTCTTCTCATCTACG
NtTPP0O3 GTGTTGAAGAAAAGAGGTGGAC TCCTTGGGTTAATCGTAGCTTT
NtTPP04 AGTCGTAAGGTCAGTGCTTAAA ATCTTCATCGGTTCGATCATCA
NtTPPOS5 CGATTAAGCCAAGGGAGAAAAG GAGACAAGAATGCCAAAACCTT
NtTPP06 CGGCGAAGAAATCATTCAAGAA TGAGGGATGATGAACAATCCAA
NtTPPO7 TGGATGATCAAGTATCCGTCAG TCTTCCACTTATGATGGCTGTT
NtTPP0OS CATTACCGGCATGTCTTACAAG TTTCAAGCAAGTAAACCAGAGC
NtTPP09 TCCTTTCAGCAAATTGTTAGCC GATGATGGCTGTTGGGAAATAC
NtTPP10 TTTGTCCAATTGTTGATGACCC CAACTGATAAACCTTGTCACGG
NtTPP11 CTTGGATTATGATGGCACCTTG TGCAGTAGGAAAGTGATTAGCA
NtTPPI12 GGGTTGATTCAATGAGAGCTTC TCTTTCCTTTAGAAGCACCGAT
NtTPP13 GTTTTTAGACTATGACGGCACC TAGCAAGTTTTCTCACTGTTGC
NtTPP14 CCAGCCTGCTCGTAAATTTTTA CCTTTGCACCGTTAATGTCTTT
NtTPP15 CTTTGTGCGGATGTCAAATACA CCTTTGCTGCACTTATCATCTC
NtActin ACCTCTATGGCAACATTGTGCTCAG CTGGGAGCCAAAGCGGTGATT
2 223~435
25705.3~48 902.13 Da
2.1 NtTPP
6.31~9.68 2
TPP
BLASTP 2.2 NtTPP
TPP
TPP Pfam
15
62
TPP 7
1 (7]
Prot Param TPP
2 TPP
Table 2 The characteristics of the TPP members in tobacco
D '
Gene name Gene ID Protein Molecular Isoelectric point  Location Start Position End Position
length/aa mass/Da
NtTPPO1 Nitab4.5_0001383g0040.1 384 42 926.97 8.15 Nt04 70812 519 70 814 732
NtTPP0O2 Nitab4.5 0001780g0140.1 435 48902.13 8.61 Nt06 85094 078 85097 062
NtTPP0O3 Nitab4.5_0001992g0100.1 346 38 795.35 9.1 Nt12 85019 098 85020917
NtTPP04 Nitab4.5 0000104g0240.1 418 46 634.78 9.37 Nt13 101 282910 101 286 732
NtTPPOS5 Nitab4.5_0000715g0110.1 378 42 675.23 9.33 Nt13 8853017 8 857 428
NtTPP06 Nitab4.5 0000675g0030.1 282 31608.43 9.56 Nt16 82 514 204 82 515591
NtTPPO7 Nitab4.5_0000993g0080.1 384 43 425.68 8.74 Nt23 18 597 052 18 599 406
NtTPPOS Nitab4.5 0002589g0130.1 404 45399.3 9.28 Nitab4.5 0002589 369 236 375265
NtTPP09 Nitab4.5_0003531g0040.1 390 44 230.48 6.72 Nitab4.5 0003531 295 026 297 184
NtTPP10 Nitab4.5 0003881g0060.1 325 37051.37 7.05 Nitab4.5 0003881 92 699 94 642
NtTPP11 Nitab4.5_0004470g0070.1 223 25705.3 6.31 Nitab4.5 0004470 164 604 167 122
NtTPP12 Nitab4.5 0004910g0020.1 306 34 985.55 9.68 Nitab4.5 0004910 189 692 193 481
NtTPP13 Nitab4.5_0008008g0010.1 396 44 342.42 9.66 Nitab4.5_0008008 45543 49 358
NtTPP14 Nitab4.5 0009175g0020.1 384 43552.8 8.54 Nitab4.5 0009175 69 359 71599
NtTPP15 Nitab4.5_0009281g0010.1 351 39406.97 6.55 Nitab4.5 0009281 57319 59501
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Fig. 1 The phylogenetic analysis of TPP members in tobacco
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Fig. 2 Analysis of gene structure and conserved motifs of TPP members in tobacco
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Fig. 3 Statistics diagram of cis-elements in the promoter region of NtTPP genes
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Fig. 5 Tissue expression patterns, low temperature and drought treatments analysis of NtTPP members in common tobacco
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Fig. 6 qRT-PCR analysis of NtTPP members under drought treatments
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Fig. 7 qRT-PCR analysis of NtTPP members under salt treatments
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