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Abstract—Rice (Oryza sativa) is an economically important annual 
food to human beings. It has been used by humans throughout the 
recorded history for it’s food, fiber all over the world. So far, plant 
has been studied extensively at genomics level for the identification of 
genes and genetics pathways and their regulatory networks. This 
study is the first step towards the identification of miRNAs and their 
targets in Oryza sativa. MicroRNAs (miRNAs) represent a class of 
endogenous non-coding small RNAs that play important roles in 
multiple biological processes by degrading targeted mRNA 
translation. A total of 3 miRNAs belonging to 2 (NAC & bHLH) 
independent families were identified in Oryza sativa by searching 
homologs of known plant miRNAs in publically available rice 
nucleotide sequences. In this expression predicted NAC gene family 
consist of 2 miRNAs (ath-miR5021, ath-miR5658) and 10 target 
sequences. In Bhlh gene family of rice consist of only 1 miRNA (ath-
miR5658) and 3 target sequences. The potential target genes were 
assigned to three broad functional categories, i.e., cellular 
components, biological processes and molecular functions as 
established for the Oryza sativa . These findings of miRNAs will pave 
the way for understanding the function and processing of Oryza 
sativa small RNAs in future. 
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Introduction 

Rice is the seed of the grass species Oryza sativa (Asian rice) 
or Oryza glaberrima (African rice). As a cereal grain, it is the 
most widely consumed staple food for a large part of the 
world’s human population, especially in Asia. It is the 
agricultural commodity with the third-hiest worldwide 
production, after sugarcane and maize, according to 2012 
FAOSTAT data (Das et al. 2016).Since a large portion of 
maize crops are grown for purposes other than human 
consumption, rice is the most important grain with regard to 
human nutrition and caloric intake, providing more than one-
fith of the calories consumed worldwide by humans.  

A microRNA is a small non-coding RNA molecule(containing 
about 22 nucleotides) found in plants, animals and other some 
viruses, that functions in RNA silencing and post –
transcriptional regulation of gene expression. 

The NAC gene family name was derived from the names of 
three transcription factors: NAM ( no apical meristem, 
petunia),ATAF1 & Arabidopsis thaliana activating factor and 
CUC2 (cup-shaped cotyledon, Arabidopsis), which share the 
same DNA-binding domain (Sour et al.1996; Aida et al.1997). 
NAC genes are found across wide range of plant species and 
represent one of the largest families of plant-specific 
transcription factors. Over 50 families of different 
transcription factors have identified in plants, based on 
sequence analyses of model species such as rice (Xiong et 
al.,2005). Together with cis-acting elements, transcription 
factors are involved in almost all aspects of cellular activity as 
part of their interrelated roles in regulating gene expression, as 
reviewed in Xiong et al.,2005. The availability of several 
completen plant genomic sequences, has led to the 
identification of 117 NAC genes in Arabidopsis, 151 in rice, 
79 in grape, 26 in citrus, 163 in poplar and 152 each in 
soyabean and tobacco (Rtushton et al.,2008; Hu et al.,2010; 
Nurzzaman et al.,2010, 2012a; Le et al.,2011). In recent years 
there has been improved knowledge on the molecular 
mechanisms underlying signaling pathways (Liu et al.,2010) 
and their involvement in activating defense responses in rice 
(Valent and Khang,2010) and of rice innate immune 
responses, host recognition of pathogens (Skamnioti and 
Gurr,2009) and recognition-triggered early signaling events. 

The basic/helix-loop-helix (bHLH ) transcription factors and 
their homologos from a large family in plant genomes. They 
are known to play important roles in specification of tissue 
types. On other hand, few plant bHLH proteins have been 
studied fuctionally. Recent completion of whole genome 
sequences of model plants Arabidopsis (Arabidopsis thaliana) 
and rice (Orizya sativa) allows genome-wide analysis and 
comparison of the bHLH family in flowering plants. In 
addition, sequence analysis of potential DNA binding activity, 
the sequence motifs outside the bHLH domain, and the 
conservation of intron/ exon structural patterns further support 
the evolutionary relationships among proteins. The genome 
distribution o rice bHLH genes strongly supports the 
hypothesis that genome wide and tandem duplication 
contributed to the expression of bHLH gene family, 
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constistent with the birth and death theory of gene family 
evolution. Bioinformatics analysis suggests that rice bHLH 
proteins can potentially participate in a variety of 
combinatorial intractions, endowing them with the capacity to 
regulate a multitude of transcriptional programs. 

Materials & methods: 

Collection of plant miRNAs: 

Plant miRNAs were downloaded from miRNA registry 
database i.e. miRBase (http://www.mirbase.org. Released 20: 
june, 2013). 

First go to (http://www.mirbase.org.) then browse ,go expand 
all . After that sequence download of Oryza sativa & mature 
sequences are converted to Fatch sequences then the species 
were downloaded. 

Collection of NAC &bhlh gene family from rice: 

Plant transcription factor database (PTFdb), 
planttfdb.cbi.pku.edu.cn/ 

It is a portal for the functional and evolutionary study of plant 
transcription factors. protein sequence of TFdb of the species 
Orzya sativa were downloaded from plant transcription factor 
database, planttfdb.cbi.pku.cn/. From this NAC & bhlh gene 
family is taken and downloaded the sequences. The sequence 
were translated with using bioedit or reverse translate 
(permanent). The gene is edited with copy sequence to 
clipboard FASTA, and save as OS. Indica. 

Standalone BLAST of miRNAs against rice gene family: 

Using Bioedit, alignment of all plant miRNAs against the 
local nucleotide sequence databaf “MYB” & “MYB related” 
gene family of oryza sativa was carried out using Standalone 
BLAST 2.2.10 (oct-19-2004) program at an e-value 
threshold ≤ 0.001 (Altschul et al., 1997). Values were find 
from obtained database. From the found hits with maximum 
3 nt mismatches and without gap were considered for 
extracting the precursor sequences (pre-miRNA). From 
miRBase precursor sequence and mature sequence of selected 
miRNAs were collected. The fold-back secondary structures 
of pre-miRNAs were predicted using Mfold (Zuker, 2003). 
The potential target genes of the identified miRNAs were 
predicted using the plant miRNA target finder program 
(www.http://plantgrn.noble.org/psRNATarget). The predicted 
miRNA/target pairs were obtained and the sequences of the 
target accession were downloaded. 

 

 

 

 

 

Results & Discussion 

Table 1 

Sl 
n
o.

MiRN
As 

Id no. Leng
th 

Target Sta
rt 

End  Stra
nd 

Mat
ch 

Sco
re 

e‐Value

1 ath‐
miR50
21 

MIMAT0020
525 
 

20 BGIOSGA027881‐
PA|Oryza_sativa_subsp._indica|NAC|BGI
OSGA027881‐PA   

202  218  ++  17/1
7 

34 9expo0
05 
 

 
BGIOSGA029774‐
PA|Oryza_sativa_subsp._indica|NAC|BGI
OSGA029774‐PA        
 

243  258  ++  16/1
6 

32 3expo0
042 
 

2 ath‐
miR56
58 
 

MIMAT0022
431 
 

21 BGIOSGA034998‐
PA|Oryza_sativa_subsp._indica|NAC|BGI
OSGA034998‐PA        
 

660  642  +_  19/1
9 

38 6expo0
06 
 

BGIOSGA032905‐
PA|Oryza_sativa_subsp._indica|NAC|BGI
OSGA032905‐PA        
 

131
3 

133
1 

+_  19/1
9 

38 6expo0
06 
 

BGIOSGA032901‐
PA|Oryza_sativa_subsp._indica|NAC|BGI
OSGA032901‐PA       
 

117
5 

119
3 

+_  19/1
9 

38 6expo0
06 
 

BGIOSGA015018‐
PA|Oryza_sativa_subsp._indica|NAC|BGI
OSGA015018‐PA       

660  642  +_  19/1
9 

38 6expo0
06 
 

BGIOSGA009257‐
PA|Oryza_sativa_subsp._indica|NAC|BGI
OSGA009257‐PA        

771  753  +_  19/1
9 

38 6expo0
06 
 

BGIOSGA030048‐
PA|Oryza_sativa_subsp._indica|NAC|BGI
OSGA030048‐PA        
 

117
8 

119
5 

+_  18/1
8 

36 2expo0
05 
 

BGIOSGA027877‐
PA|Oryza_sativa_subsp._indica|NAC|BGI
OSGA027877‐PA        
 

821  838  +_  18/1
8  36 

2expo0
05 
 

 
 

BGIOSGA021116‐
PA|Oryza_sativa_subsp._indica|NAC|BGI
OSGA021116‐PA        
 

953  936  +_  18/1
8 

36 2expo0
05 
 

BGIOSGA005950‐
PA|Oryza_sativa_subsp._indica|NAC|BGI
OSGA005950‐PA      

951  933
4 

+_  18/1
8 

36 2expo0
05 
 

   
BGIOSGA014332‐
PA|Oryza_sativa_subsp._indica|NAC|BGI
OSGA014332‐PA       34   9e‐005 
  

841  825  +_  17/1
7 

34
9expo0
05 
 

     

 

Table 2 

MiR
NAs 

Id 
no. 

Le
ngt
h 

Target St
ar
t 

En
d 

Str
an
d 

Ma
tch

Sc
ore

e-
VAL
UE 

ath-
miR5
658 
 

MI
MA
T00
2243
1 
 

21 BGIOSGA00020
6-
PA|Oryza_sativa
_subsp._indica|b
HLH|BGIOSGA
000206-PA 
 

15
3 

13
3 

+/- 21/
21 

42  
7expo
004 

 
 

  BGIOSGA03095
8-
PA|Oryza_sativa
_subsp._indica|b
HLH|BGIOSGA
030958-PA 
 

15
9 

14
1 

+/_ 19/
19 

38 6expo
006 
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   BGIOSGA02975
9-
PA|Oryza_sativa
_subsp._indica|b
HLH|BGIOSGA
029759-PA 
 

15
6 

13
8 

+/_ 
 
 

19/
19 

38 6expo
006 

 

Disscussion: The NAC gene family name was derived from 
the names of three transcription factors: NAM ( no apical 
meristem, petunia),ATAF1 & Arabidopsis thaliana activating 
factor and CUC2 (cup-shaped cotyledon, Arabidopsis), which 
shared the same DNA-binding domain (Sour et al.1996; Aida 
et al.1997). NAC genes are found across wide range of plant 
species and represent one of the largest families of plant-
specific transcription factors. Over 50 families of different 
transcription factors have identified in plants, based on 
sequence analyses of model species such as rice (Xiong et 
al.,2005). Together with cis-acting elements, transcription 
factors are involved in almost all aspects of cellular activity as 
part of their interrelated roles in regulating gene expression, as 
reviewed in Xiong et al.,2005.  

The basic/helix-loop-helix (bHLH ) transcription factors and 
their homologous from a large family in plant genomes. They 
are known to play important roles in specification of tissue 
types. On other hand, few plant bHLH proteins have been 
studied fuctionally.  

Conclsion: In this study, genome-wide computational 
prediction of miRNAs in rice, and dozens of target mimics 
were identified. A total of 3 miRNAs belonging to 2 (NAC & 
bHLH) independent families were identified in Oryza sativa 
by searching homologs of known plant miRNAs in publically 
available rice nucleotide sequences. In this expression 
predicted NAC gene family consist of 2 miRNAs (ath-miR 
5021, ath-miR5658) and 10 target sequences. In Bhlh gene 
family of rice consist of only 1 miRNA (ath-miR5658) and 3 
target sequences. MiR5021 play an important role in gene 
regulation in plants. Gene regulation at the transcriptional and 
transcriptional level leads to diversity in phenotypes and 
function in organisms to contain a binding site for the 
microRNA (ath-miR5021). Ath-miR5658 play an important 
role in salt stress and sensory transduction. 

 

 

 

 

 

 

 

 

 

References: 
[1] Anil Kumar Singh, Ritesh Kumar, Amit K. Tripathi, Brijesh K. 

Gupta, Ashwani pareek and Sneh L. Singla- Pareek. July 2, 
2015. 

[2] Bakhshi B, Mohseni Fard E, Nikpay N, Ebrahim MA, Bihamta 
MR, Mardi m, et al.(2016) MicroRNA signatures of drought 
signaling in rice root. PLkkkkoS ONE 11(6):e 0156814).  

[3] Bakhshi B, Mohseni Fard E, Nikpay N, Ebrahim MA, Bihamta 
MR, Mardi M, et al. June 8, (2000) 

[4] Bushati N, Cohen SM, 2007, Anuu Rev Cell Dev Biol.23:175-
205.  

[5] Cheren et al., 2005; Qiu et al.,2007; Yuan et al., 2007; Li et 
al.,2011. 

[6] Collinagen and Boller, 2001; Xie et al.,1999; Ren et al., 2000 
[7] Dezlian T, Palatnik J, Huson D, Weigel D : Conservation and 

divergence of microRNA families in plants. Genome Biology, 6: 
P13, 2005. 

[8] Dsouza M, Larsen N, Overbeek R: Searching for patterns in 
genomic data. Trends in Genetics, 13: 497-49, 1997 

[9] Fire A, Xu S, Montgomery MK, Kostas SA, Driver SE, Mello 
CC, 1998 

[10] Griffiths-Jones S: The microRNA registry. Nucleic Acid 
Research, 34: D 109- D111, 2004. 

[11] Griffiths-Jones S, Grocock RJ, Van Doongen S, et al.: MiRBase: 
MicroRNA sequences, targets and gene nomenclature. Nucleic 
Acids Research, 34(Database issue):D140-D144, 2006. 

[12] Hamilton AJ, Baulcombe DC: A novel species of small antisense 
RNA in post-transcriptional gene silencing. Science, 286: 950-
950, 1999. 

[13] Harris, David R. (1996). The Origins and Spread of Agriculture 
and Pastoralism iin Eurasia Psychology Press.p. 565. ISBN 1-
85728-538-7. 

[14] Hegedus et al.,2003; Hu et al., 2006, 2008; Jeong et al., 2010; 
Nuruzzaman et al., 2012; Sun et al., 2015. 

[15] Hu J, Zhang H, Ding Y: Identification of conserved microRNAs 
and their targets in the model legume Lotus japonicas. Jounal of 
Biotechnology, 164:520-524, 2013. . 

[16] Jones-Rhoades MJ, Bartel B, Bartel DP: MicroRNA and their 
regulatory targets in plants. Annual Review of Plant Biology, 57: 
19-53, 2006. 

[17] Juan Chai, Renjun Feng, Hourui Shi, Mengyun Ren, Yindong 
Zhang, Jingyi Wang. April9, 2015. 

[18] Khan –Barozal MY, Irfan M, Yousaf R, Ali I, Qaisar U, 
Maqbool A, Zahoor M, Rashid B, Hussnian T and Riazuddin S: 
Identification of microRNA in Cotton. Plant Physiology and 
Biotechnology, 46: 739-751, 2008. 

[19] Kim, Minkoo (2008). Habu, Junko, Fawcett, Clare; Mastsunaga, 
John M., eds. Evaluating multiple narratives: 978-0-387-76459-
7. Most scholars were highly skeptical of Lee’s report.  


