A T OB % [5% SEEEE NODB BEERBFRIE. RXREMESEINT
Chinese Journal of Biotechnology

http://journals.im.ac.cn/cjbcn Aug. 25, 2021, 37(8): 2836-2844
DOI: 10.13345/j.cjb.200669 ©2021 Chin J Biotech, All rights reserved

« R EFA

NtODB

GE, B, B84, B, RE, BRI HDE, AAR, IWE 4N

IR A AR B YA BT ST, TP BT 530001

Mhie, wikta, FHElg, 45 I AHNE NtODB EE[H py i FrokE . KB L AYE B =00 A LM, 2021, 37(8):
2836-2844.

Chen T, Peng XY, Qin JF, et al. In silico cloning, expression and bioinformatics analysis of NNODB from common tobacco. Chin
J Biotech, 2021, 37(8): 2836-2844.

#% E:ODB AR AMYFRZHRM LG DNA AL RS F 32 P REZER, SN FRFTAEABEY
R AE. SRR NtODB K B St 4947 L A A4 42 ) + 5 ODB A F /£ F) /R £ 20 DNA 5 Z 1842 & 6915 i SR AHE
. AHFIME NODB A E 55, KA GFLEKARIKFZARE cDNA 555 L ikihie, #—F1E 8 AWz 6
FH RN IEAR KRR, TN EG GRS 5K, SAEHFHTTRN., AW EFoWEREAN,
NtODB A& B JF 7% M i 4E &4 579 AN ek, & @4 192 M RAB KA, NtODB & & LA Mkt A F KM, 2T
T m N, Fi AT E PCRAAM L R~ NtODB A F £ RF 4040 F Z I RA F X4 AE; I dn i 2 AT AR
&7 NtODB &%k Fameifert 4k, NtODB AR #) LIk 5 kA9 A HL &G & R LM A AR 69 TR,
T At —F F'5 ODB A FE £ R FLH4R #1469 DNA 158 & % F 694F F bushl 32 e 48

; L@ MFE, NtODBAHE, DNAE, wF L%

In silico cloning, expression and bioinformatics analysis of
NtODB from common tobacco

Tao Chen’, Xinyi Peng’, Jianfeng Qin, Xu Qin, Mi Wu, Jinyuan Huang, Xianya Huang,
Danni Wei, Liping Wang, and Gang Jin

Guangxi Subtropical Crops Research Institute, Guangxi Academy of Agricultural Sciences, Nanning 530001, Guangxi, China

Abstract: It has been reported that ODB genes play an important role in homologous recombination-directed DNA repair,

Received: October 19, 2020; Accepted: January 20, 2021

Supported by: Natural Science Foundation of Guangxi Province, China (No. 2016 GXNSFAA380093), Fundamental Research Fund of
Guangxi Academy of Agricultural Sciences (Nos. 2020YM57, 2021YT153), Fundamental Research Fund of Guangxi Subtropical Crops
Research Institute (No. GRY201904).

Corresponding author: Gang Jin. Tel: +86-771-2539210; E-mail: jing8118@163.com

“These authors contributed equally to this study.

TP A RFHFIS (No. 2016GXNSFAA380093), Pk b4 B SEAEMIF L 45 L3 (Nos. 2020YM57, 2021YT153), J P AEYIBE ST
FREARIRL 5L (No. HHART 201904) %0,
[ 45 H R Bsf ] ;- 2021-02-07 W 2% B« https://kns.cnki.net/kems/detail/11.1998.Q.20210207.1432.001.html



Fri%E SEEEE NODB EEMB FRiE. REREMEREDH 2837

suggesting their potential applications in plant breeding. To analyze the expression characteristics of tobacco NtODB gene,
the cDNA sequence of NtODB was obtained using in silico cloning technique. The physicochemical properties, signal
peptide, and advanced structures of the predicted protein were analyzed using bioinformatics tools. The results showed that
the NtODB gene has a 579-bp open reading frame which encodes a protein with 192 amino acid residues. The protein
NtODB is predicted to be alkaline and hydrophilic. Real-time quantitative PCR showed that NtODB was constitutively
expressed in different tissues. Subcellular localization showed that NtODB was mainly expressed in cell membrane and
chloroplast. These results may help us to better understand and elucidate the roles of ODB genes in the homologous

recombination-directed DNA repair.

Keywords: common tobacco, NtODB, DNA repair, in silico cloning
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Table 1 Primers used in this study

Primer name Sequence (5'-3") Purpose
ODB-F ATGGCCTTTTCTTCATTGCG Cloning
ODB-R CTATGACATGTCCTCATGATAAAGATG
pBI121-ODB-F GACTCTAGAATGGCCTTTTCTTCATTGC Vector construction
pBI121-ODB-R TCCCCCGGGTGACATGTCCTCATGATAAAGAT
Oligo(dT)g TTTTTTTTTTTTTTTTTT Reverse transcription
ODB-RTF TACACAGCAGAGCGAACTAAGGA gRT-PCR
ODB-RTR GCAGAGAAAGAGCACTGGCAA
NtActin F1 ACCTCTATGGCAACATTGTGCTCAG Reference gene
NtActin R2 CTGGGAGCCAAAGCGGTGATT

The underlined nucleotides represent the introduced restriction endonuclease sites.
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Fig. 1 Cloning of NtODB. M: DL2000 DNA marker; lane
1 and 2: PCR product of NtODB.
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Fig. 2 Prediction of the hydrophilicity/hydrophobicity of
NtODB protein in tobacco.

F2 L@BMAE NtODB ERITAMERSH
Table 2 Analysis of subcellular localization of NtODB protein in tobacco
Location LocDB PotLocDB Neural nets Pentamers Integral

Nuclear 0 0 0 0 0.11
Golgi 0 0 0.11 0.25 0.41
Extracellular 0 0 0.96 0.02 2.22
Cytoplasmic 0 0 0 0.65 0
Peroxisomal 0 0 0.96 0.22 2.03
Plasma membrane 0 0 0.96 0 0
Vacuolar 0 0 0 0 0
Mitochondrial 0 0 0 3.62 0.94
Endoplasmic reticulum 0 0 0 0.05 2.11
Chloroplast 0 0 0 0.33 2.19

TMHMM posterior probabilities for WEBSEQUENCE
1.2
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e
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Fig. 3 Prediction of the transmembrane regions of NtODB protein.
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Fig. 4 Prediction of the phosphorylation sites of NtODB protein.
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Fig. 5 Prediction of the conservative region and advanced
structure of NtODB protein. (A) Conserved domain. (B)
Secondary structure. (C) Tertiary structure.
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Fig. 6 Temporal and spatial expression pattern of NtODB
in tobacco.
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Fig. 7 Subcellular localization of NtODB fused with GFP in the epidermal cells of N. benthamiana.
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