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Abstract: Loss-of-function and gain-of-function approaches were utilised to detect the physiological importance of glycerol biosynthesis during salt stress and the role of
glycerol in conferring salt tolerance in Arabidopsis. The salt stress experiment involved wild type (WT) and transgenic Arabidopsis overexpressing the yeast GPD1 gene
(analogue of Arabidopsis GLY1 gene). The experiment also involved the Arabidopsis T-DNA insertion mutants gly1 (for suppression of glycerol 3-phosphate dehydrogenase
or G3PDH), glil (for suppression of glycerol kinase or GK), and act1 (for suppression of G3P acyltransferase or GPAT). We evaluated salt tolerance levels, in conjunction
with glycerol and glycerol 3-phosphate (G3P) levels and activities of six enzymes (G3PDH, ADH (alcohol dehydrogenase), ALDH (aldehyde dehydrogenase), GK, G3PP
(G3P phosphatase) and GLYDH (glycerol dehydrogenase)) involved in the glycerol pathway. The GPD1 gene was used to overexpress G3PDH, a cytosolic NAD(+)-
dependent key enzyme of cellular glycerol biosynthesis essential for growth of cells under abiotic stresses. T(2)GPD1-transgenic plants and those of the two mutants glil and
act] showed enhanced salt tolerance during different growth stages as compared with the WT and gly1 mutant plants. These results indicate that the participation of glycerol,
rather than G3P, in salt tolerance in Arabidopsis. The results also indicate that the gradual increase in glycerol levels in T(2)GPD1-transgenic, and glil and act] mutant plants
as NaCl level increases whereas they dropped at 200mM NaCl. However, the activities of the G3PDH, GK, G3PP and GLYDH at 150 and 200mM NaCl were not
significantly different. We hypothesise that mechanism(s) of glycerol retention/efflux in the cell are affected at 200mM NaCl in Arabidopsis.

Accession Number: WOS:000328365500009

Language: English

Document Type: Article

Author Keywords: abiotic stress; osmoprotection; T-DNA insertion

KeyWords Plus: ACTIVATED PROTEIN-KINASE; GLYCEROL-3-PHOSPHATE DEHYDROGENASE; SACCHAROMYCES-CEREVISIAE; OSMOTIC-STRESS;
YEAST; SALINITY; PLANTS; MECHANISMS; EXPRESSION; RESPONSES

Addresses: [Bahieldin, Ahmed; Sabir, Jamal S. M.; Ramadan, Ahmed; Shokry, Ahmed M.; Gadalla, Nour O.; Edris, Sherif; Hassan, Sabah M.; Al-Kordy, Magdy A.; Kamal,
Khalid B. H.; Rabah, Samar; Abuzinadah, Osama A.; El-Domyati, Fotouh M.] King Abdulaziz Univ, Dept Biol Sci, Fac Sci, Jeddah 21589, Saudi Arabia.

[Bahieldin, Ahmed; Younis, Rania A.; Edris, Sherif, Hassan, Sabah M.; El-Domyati, Fotouh M.] Ain Shams Univ, Fac Agr, Dept Genet, Cairo, Egypt.

[Ramadan, Ahmed; Shokry, Ahmed M.] ARC, AGERI, Giza, Egypt.

[Alzohairy, Ahmed M.] Zagazig Univ, Dept Genet, Fac Agr, Zagazig 44511, Egypt.

[Gadalla, Nour O.; Al-Kordy, Magdy A.] Natl Res Ctr, Genet & Cytol Dept, Genet Engn & Biotechnol Div, Dokki, Egypt.

[Edris, Sherif] King Abdulaziz Univ, Princess Al Jawhara Al Brahim Ctr Excellence Res, Fac Med, Jeddah 21589, Saudi Arabia.

Reprint Address: Bahieldin, A (reprint author), King Abdulaziz Univ, Dept Biol Sci, Fac Sci, POB 80141, Jeddah 21589, Saudi Arabia.

E-mail Addresses: bahieldin55@gmail.com

Author Identifiers:

Author ResearcherID Number = ORCID Number
Bahieldin, Ahmed 0000-0002-6496-7881
Ramadan, Ahmed 1-8241-2012 0000-0002-2502-9921
Sabir, Jamal C-8102-2014
Edris, Sherif 1-8070-2012 0000-0002-2810-3736
gadalla, nour eldin J-3140-2012
Fac Sci, KAU, Biol Sci Dept L-4228-2013
Alzohairy, Ahmed 0000-0003-1737-8184
Al-kordy, Magdy 0000-0002-0838-0445
Gadalla, Nour 0000-0002-1622-6763

Publisher: CSIRO PUBLISHING

Publisher Address: UNIPARK, BLDG 1, LEVEL 1, 195 WELLINGTON RD, LOCKED BAG 10, CLAYTON, VIC 3168, AUSTRALIA
Web of Science Categories: Plant Sciences

Research Areas: Plant Sciences

IDS Number: 271BM

ISSN: 1445-4408

eISSN: 1445-4416

29-char Source Abbrev.: FUNCT PLANT BIOL

ISO Source Abbrev.: Funct. Plant Biol.

Source Item Page Count: 9

Funding:

Funding Agency Grant Number
Deanship of Scientific Research (DSR), King Abdulaziz University, Jeddah 4-3-1432/HiCi
DSR

The authors of this paper sincerely thank Professor Gregory Martin (Professor of Plant Pathology and Plant-Microbe Biology, Boyce Schulze Downey
Research Chair, Boyce Thompson Institute Cornell University, Tower Road Ithaca, NY 14853-1801, USA) and Professor Lothar Willmitzer (Director of Max-
Planck-Institut fur Molekulare Pflanzenphysiologie, Am Muhlenberg 1 14476 Potsdam-Golm, Germany) for revisions and making valuable comments. This
paper was generated through a project funded by the Deanship of Scientific Research (DSR), King Abdulaziz University, Jeddah, under Grant no. (4-3-
1432/HiCi). The authors, therefore, acknowledge with thanks DSR technical and financial support.

Open Access: No
Output Date: 2017-08-10

Close Web of Science Print
Page 1 (Records 1 --1)
[1]
©2017 CLARIVATE ANALYTICS TERMS OF USE PRIVACY POLICY FEEDBACK

http://apps.webofknowledge.com/OutboundService.do?action=go&displayCitedRefs=true&display TimesCited=true&displayUsagelnfo=true&viewT... 1/2


javascript:window.close();
javascript:window.print();
javascript:window.close();
javascript:window.print();
javascript: void(0)
javascript: void(0)
javascript: void(0)
javascript: void(0)

ARRRVAVAR Web of Science [v.5.25] - Export Transfer Service

http://apps.webofknowledge.com/OutboundService.do?action=go&displayCitedRefs=true&display TimesCited=true&displayUsagelnfo=true&viewT... 2/2



