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Cloning and Functional Analysis of Nitrogen Deficiency
Induced Gene SODMYB-like in Sorghum

ZHU Zhen-xing, LI Dan, LU Xiao-chun
(Liaoning Province Key Laboratory of Crop Molecular Improvement/Sorghum Institute of Liaoning Academy of

Agricultural Sciences , Shenyang 110161)

Abstract: Sorghum is the fifth most important cereal crops in the world and shows strong tolerance to
low-fertility soil and drought. Nitrogen is one of the three essential nutrients which ensures stable and high crop
yield. The nitrogen signaling pathways in sorghum remains largely unknown. Deciphering the nitrogen deficiency
inducible genes will help to analyze the molecular pathways involved in sorghum nitrogen absorption and
utilization. A member of MYB-related transcription factor family, SbMYB-like (Sh03g030330) was cloned based
on the global gene expression profiles of sorghum seedlings under nitrogen, phosphorus, and potassium
deficiency conditions. SbDMYB-like was found being inducible by nitrogen deficiency in shoots, and its deduced
protein SbMYB-like was predicted to be localized in the nucleus. qRT-PCR analysis showed that the transcripts
of SbMYB-like were lower in roots, stems and flowers, whereas abundant in leaves. Phylogenetic tree analysis
indicated that SbMYB-like was closely grouped with its homologs in maize and Brachypodium P. Beauv., and
both homologs were inducible under nitrogen deficiency condition by qRT-PCR. The SbMYB-like coding
sequence from sorghum BTX623 variety was isolated and transformed into Arabidopsis Heynh. driven by a
constitutive promoter. The growth parameters of SbMYB-like over-expressing plants under nitrogen and phosphorus

deficiency conditions were measured. The results showed that SbMYB-like was involved in root elongation and
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flowering independent of the environmental nitrogen levels. Collectively, this study provided basic data for

analysis molecular mechanism of sorghum response to nitrogen deficiency.

Key words: MYB-related ; transcription factor; nitrogen deficiency ; flowering; root elongation ; sorghum
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Fig.2 qRT-PCR analysis of SbMYB-like tissue expression
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A: Protein sequence of SbMYB-like (Sb03g030330) aligns with other 10 homologs, namely Sb09g028790 from sorghum, GRMZM2G049378 and
GRMZM2G121753 from maize, Bradi2g45770 and Bradi2g45780 from Brachypodium P. Beauv., Seita.5G260200 and Seita.5G259700 from foxtail
millet, LOC_0s07g26150 and LOC_0s01g47370 from rice, AT1G75250 from Arabidopsis Heynh.; red line indicates SANT/Myb-like
DNA-binding domain; B: Phylogenetic tree construct of proteins encoded by SbMYB-like and other 10 homologs
E3 SbMYB-like 5 [RERERE %3 E B Fr 5 BREC R U B 34

Fig.3 Protein sequence alignment of SbMYB-like and other homologs, and phylogenetic tree analysis
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B: qRT-PCR analysis of two homologs under nitrogen deficiency conditions in Brachypodium P. Beauv.
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Fig.4 Expression of SbMYB-like homologs in Brachypodium P. Beauv. under nitrogen deficiency conditions
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A-C: Root phenotypes of Col and five SbMYB-like Arabidopsis Heynh. overexpressing lines under normal (A ), low nitrogen (B) and low
phosphate conditions (C); D: Primary root lengths of Col and five SbMYB-like Arabidopsis Heynh. overexpression lines under different treatment
conditions; +N+P: The sources of N and P were sufficient, 1/10N: Concentration of sources of N is 1/10 of that of sufficient condition, 1/10P:
Concentration of sources of P is 1/10 of that of sufficient condition; E: Ratio of primary roots induced or inhibited under nitrogen or phosphorus
deficiency conditions of Col and five SbMYB-like Arabidopsis Heynh. overexpression lines. Bar=2 cm
El6 SbMYB-like lFaTFBRIEKRARARA RBFHTRESNT
Fig.6 Performance analysis of the roots of SbMYB-like Arabidopsis Heynh. overexpression lines under low nitrogen and low

phosphate conditions
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FHE P<0.01 K- 225 R
A': Growth performance of WT and two SbMYB-like Arabidopsis Heynh. overexpressing lines at flowering period under nitrogen sufficient and low
nitrogen conditions; +N: nitrogen sufficient conditions, 1/10N: Concentration of sources of N is 1/10 of that of sufficient condition; B: Number of
rosette leaves of WT and two SbMYB-like Arabidopsis Heynh. overexpressing lines at flowering stage under different treatments. Student's t-test,

* significant difference at the P<0.05 level, ** significant difference at the P<0.01 level

&7 SbMYB-like \ETFBRIER REAR B R KFE T HIERE S HT

Fig.7 Analysis of flowering time of SbMYB-like Arabidopsis Heynh. overexpression lines under different nitrogen levels
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