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Overexpression of purple phosphatase gene NbPAPZ in tobacco
promotes the growth and development of transgenic plants

DAI Ting-Wei , LU Xue-Yan, CHEN-Fang , XU Ying
(Key Laboratory of Bio-resources and Eco-environment of Ministry of Education,

College of Life Sciences, Sichuan University, Chengdu 610065, China)

Abstract: In order to explore the biological function of the purple acid phosphatase gene in tobacco, this
study used bioinformatics software to find that the amino acid homology of NbPAP2 of tobacco and At-
PAP2 of arabidopsis reached 64. 2%, which is characteristic Signal peptide and C-terminal hydrophobic
motif targeting chloroplast and binuclear metal ion center. The results of qRT-PCR showed that Nb-
PAP2 was constitutively expressed in plants, with the highest expression in petals. The leaf stomatal
conductance was increased by an average of 30. 5%, and the net photosynthetic rate was increased by an
average of 23%. However, the sucrose content decreased by 21%. Therefore, NbPAP2 promotes early
flowering stage, biomass increasing. and increasing of tobacco seed volume by mediating carbon metabo-
lism.
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Tab.1 Primers for PCR assays

GIL/ RN & S1H¥ 51 (5'-3")

NbPAP2-F cDNA #3 ATGAATATGATCCCTTCACTC

NbPAP2-R cDNA 1 TCATATTTCCTCAGTTTTAACTGG

qNbPAP2-F BN CCGGATCTTCAGATGGACCG

@ NbPAP2-R T AGACCCGTCAGAGCCAAATG

Pactin-F P ATGCCTATGTGGGTGACGAAG

Bactin-R POLE R TCTGTTGGCCTTAGGGTTGAG

NbPAP2-F0 Fik GAACGATACTCGAGTAATCTAGAATGAATATGATCCCTTCA

NbPAP2-R0O Tk ATACGAACGAAAGCTCTGAGCTCTCATATTTCCTCAGTTTT

F1 HIL MR PCR KHIE GATGTGATATCTCCACTGACG

R1 HIL MR PCR KHIE GTATGATGTAGCAGTACCCAT
2.2 A ik gov/ Blast. cgi) fll CLC sequence Viewer6 (A<
2.2.1 NbPAP2 2 A % LI IF Ar- H 5 55 IKTI0M R SignalP 4. 1 Server (http://
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ana benthamiana draft genome sequence vl. 0. 1
B4 2 (https: //solgenomics. net/organism/Nic-
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P (RS B v 0 5 BT e 97 AR IR T A 35 TR P 47 g 1
5|¥%) NbPAP2-F #1 NbPAP2-R(F 1) ,i# 4 PCR
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www. cbs. dtu. dk/services/SignalP/) ; 5 7K 1 T
Mm% F ExPASy-ProtScale ( https:// web. ex-
pasy. org/protscale/) ; . 40 M € 7 % FH Predict-
ProteinChttps://www. predictprotein. org/).
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Fig. 1 Linear map of the recombinant vector pKSE-Nb-
PAP?2 and primer positions
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Fig. 2 Bioinformatics analysis and spatiotemporal expression profile of NoPAP2
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expression specificity.
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Fig. 3 Phenotype of transgenic tobacco plants
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A. Wild type (WT) and NOPAP2 over expression (OE-1, OE-2) plants; B. relative transcription level of NbPAP2in WT and over ex-
pression (OE-1, OE-2, OE-3, OE-4) plants; C. seeds of WT and over expression (OE-1, OE-2, OE-3, OE-4) plants; D. seed quality of
WT and over expression (OE-1, OE-2, OE-3, OE-4) plants.
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Fig. 4 Overexpression of NOPAP2 affects photosynthesis and carbon metabolism in transgenic plants
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A. Net photosynthetic rate of wild type plants and transgenic plants; B. stomatal conductance of wild type plants and transgenic plants;
C. sucrose content of wild type plants and transgenic plants; D. SPS activity of wild type plants and transgenic plants.
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