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Abstract: Cytochrome P450 (CYP450) is a supergene family which encodes multifunctional oxidase, playing an important role in
biosynthesis, metabolic detoxification, and plant defense. In CYP450 family, the CYP71D subfamily genes mainly function in
secondary metabolite synthesis and pest control. In order to better understand the genetic characteristics and functions of tobacco
CYP71D subfamily genes, their gene structure and expression pattern were analyzed by bioinformatics tools and transcriptome data.
The results showed that there are 42 members in tobacco CYP71D subfamily and they were distributed on the chromosome unevenly.
Besides, their amino acid lengths and isoelectric points were quite different, while their gene structure and conserved-domain
distribution were highly consistent. The secondary structure analysis showed that CYP71D subfamily members contained the typical
conserved domains in P450 proteins. The gene expression pattern analysis showed that most CYP71D genes were specifically
expressed in roots, leaves and flowers, and some of them were induced by various elicitors, including phytohormone IAA, temperature
and black shank. This study contributes to further researches in the function of CYP71D subfamily genes and breeding for stress-
resistant tobacco cultivars.
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Table 1 Physicochemical properties of the genes of CYP71D subfamily and their location in scaffold, chromosome
Scaffold Scaffold o
Number  Gene number Nu.mber (,)f Mo.lecular Theoretical pI Scaffold_number Location in scaffold Location in
- amino acids weight - chromosome
1 Nitab4.5_0000970g0040.1 504 57925.03 8.08 Nitab4.5_0000970 85925~84295 Nt01
2 Nitab4.5_0009464g0010.1 434 49264.21 9.23 Nitab4.5_0009464 9115~7481 Nt01
3 Nitab4.5_0000256g0030.1 512 58334.62 8.58 Nitab4.5_0000256 166454~168673 Nt04
4 Nitab4.5_0002717g0030.1 486 54947.92 8.53 Nitab4.5 0002717 128043~129699 Nt04
5 Nitab4.5_0002046g0040.1 523 59484.43 8.56 Nitab4.5_0002046 19904~18208 Nt06
6 Nitab4.5_0003571g0010.1 506 57792.20 8.01 Nitab4.5_0003571 235904~237647 Nt06
7 Nitab4.5_0003352g0010.1 450 51088.83 8.74 Nitab4.5_0003352 124509~122715 Nt07
8 Nitab4.5_0000163g0260.1 655 74885.07 9.42 Nitab4.5_0000163 1138701~1134673 Nt08
9 Nitab4.5_0004164g0040.1 520 58948.83 8.99 Nitab4.5_0004164 244244~246539 Nt09
10 Nitab4.5_0004164g0050.1 505 57707.14 7.99 Nitab4.5_0004164 166981~169800 Nt09
11 Nitab4.5_0005524g0030.1 493 55931.39 9.44 Nitab4.5_0005524 51214~55501 Ntl1
12 Nitab4.5_0001461g0070.1 504 57085.33 7.16 Nitab4.5 0001461 293185~294853 Nt13
13 Nitab4.5_0020114g0010.1 489 55483.60 8.98 Nitab4.5_0020114 1620~32 Nt13
14 Nitab4.5_0000977g0140.1 509 58298.79 8.89 Nitab4.5_0000977 657117~659268 Nt14
15 Nitab4.5_0000532g0010.1 499 56554.94 6.92 Nitab4.5_0000532 10413~12185 Nt15
16 Nitab4.5_0002328g0040.1 502 57108.36 8.09 Nitab4.5_0002328 367461~370247 Nt16
17 Nitab4.5_0003031g0010.1 505 57697.54 7.19 Nitab4.5_0003031 66656~68287 Nt16
18 Nitab4.5_0004646g0010.1 559 63071.00 8.93 Nitab4.5_0004646 45798~48127 Nt16
19 Nitab4.5_0008809g0010.1 417 47217.54 6.39 Nitab4.5_0008809 84564~86338 Ntl6
20 Nitab4.5_0000188g0200.1 503 56830.28 9.03 Nitab4.5_0000188 883791~885738 Nt17
21 Nitab4.5_0009556g0010.1 466 53430.82 9.35 Nitab4.5_0009556 8589~6628 Nt17
22 Nitab4.5_0008401g0010.1 497 56533.47 8.48 Nitab4.5_0008401 102506~100880 Nt18
23 Nitab4.5_0008401g0020.1 467 52687.39 7.95 Nitab4.5_0008401 78652~75372 Nt18
24 Nitab4.5_0000390g0020.1 527 60060.43 7.69 Nitab4.5_0000390 123229~125499 Nt19
25 Nitab4.5_0000390g0050.1 468 53602.88 9.12 Nitab4.5_0000390 574838~572704 Nt19
26 Nitab4.5_0000390g0090.1 543 62147.19 7.96 Nitab4.5_0000390 850447~852807 Nt19
27 Nitab4.5_0000390g0100.1 497 57034.42 9.02 Nitab4.5_0000390 830171~828011 Nt19
28 Nitab4.5_0000470g0190.1 508 57761.00 7.00 Nitab4.5_0000470 810299~812156 Nt19
29 Nitab4.5_0000418g0010.1 511 58358.34 8.68 Nitab4.5_ 0000418 182018~183963 Nt22
30 Nitab4.5_0001182g0050.1 502 57144.39 8.54 Nitab4.5_0001182 445316~448276 Nt22
31 Nitab4.5_0001182g0070.1 499 56820.16 8.97 Nitab4.5_0001182 594636~591900 Nt22
32 Nitab4.5_0002188g0020.1 499 56326.62 7.96 Nitab4.5_0002188 366998~368571 Nt22
33 Nitab4.5_0005698g0010.1 456 52046.61 9.08 Nitab4.5_0005698 183364~185556 Nt22
34 Nitab4.5_0006052g0010.1 497 56970.37 8.67 Nitab4.5_0006052 109038~111096 Nt22
35 Nitab4.5_0006052g0040.1 497 56962.26 8.84 Nitab4.5_0006052 77967~75815 Nt22
36 Nitab4.5_0006713g0010.1 511 58008.43 7.71 Nitab4.5_ 0006713 52743~55664 Nt22
37 Nitab4.5_0008489g0010.1 544 62271.34 8.79 Nitab4.5_0008489 52588~50310 Nt22
38 Nitab4.5_0010289g0010.1 512 58228.21 7.19 Nitab4.5_0010289 22779~20585 Nt22
39 Nitab4.5_0000543g0130.1 474 54213.98 6.39 Nitab4.5_0000543 511866~510006 Nt23
40 Nitab4.5_0000919g0090.1 505 57953.36 8.53 Nitab4.5_0000919 663076~661471 Nt23
41 Nitab4.5_0001264g0060.1 509 58084.64 8.33 Nitab4.5_0001264 146855~145195 Nt24
42 Nitab4.5_0001264g0080.1 509 57927.83 9.07 Nitab4.5_0001264 214338~212670 Nt24
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Fig. 3 Cluster analysis of the expression pattern of genes of the CYP71D subfamily in tobacco
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