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Abstract  

 

Crops are very important in order to accommodate world population for food as well as industrial purposes. MiRNA 

(micro-RNA) have been considered as an important and crucial factor for manipulation of crops to make them more 

productive and resistant against harsh environmental stressed conditions. Now, these non-coding special sequences have 

been used successfully for gene-expression and regulation such as gene integration, slicing, signal transduction, pre and 

post translational modification, boost up metabolic pathways, enhancement of crop growth and developments and much 

more traits which is significant contribution in genetic engineering technologies for crop modifications. Genomic 

expression factors have been modulated through unique-miRNAs sequence which takes up toward the next generation 

specific targets that would have been adapted under biotechnological mechanisms and then these technologies could be 

used for improving the agronomic traits of various crops further down collection of high productive results. Significant 

strategies have pointed out to overcome the drawbacks during crop-manipulation. In this review, work for diversified and 

recently identified sequences of micro-RNA is studied; and production of valuable crops in order to have better 

agronomic properties to fulfill the requirements of food and industry with significant sustainability under stressed 

conditions. Genetic regulation as well as expression through miRNAs in genetic engineering will facilitate better for crop 

modification with quality and would be considered as positive step toward improving the economy of country.  

Keywords: Non-coding sequences, crop manipulation, genomic expression, genetic regulation and environmental 

stresses. 

Copyright @ 2020: This is an open-access article distributed under the terms of the Creative Commons Attribution license which permits unrestricted 

use, distribution, and reproduction in any medium for non-commercial use (NonCommercial, or CC-BY-NC) provided the original author and source 

are credited. 

 

INTRODUCTION 
A cell is the basic unit of life and it has the 

most complicated types of mechanisms which are 

performed by variants proteins and short sequences. 

The miRNA has a critical role in cleavage activity of 

the mRNA after transcription for regulation of the 

expression of the genes. It has a very short but highly 

conserved sequence like 20 to 24 nucleotide base pairs 

and theses bases are non-coding in nature, but work is 

being processed for inhibition of targeted transcripts by 

degradation of the post transcription or by translational 

expression. Due to its very small size researchers 

counted its value in different types of stresses might be 

biotic as well as abiotic [1, 2].  

 

Recent researches show that the plants having 

miRNA which act as regulators of gene expression at 

the post transcriptional level can impaired growth and 

development of plant under stress condition. The 

miRNA constitutes on coding endogenous RNA which 

are comprised of rare nucleotides which regulate the 

expression of genes by methylation of DNA, cleavage 

of mRNA, translational repression and remodeling of 

chromosome. There are many other short sequences 

present in cell (small RNAs) and it is found in 

everywhere of cell structure usually in cytoplasm. The 

miRNA mainly plays an important role for massive 

amount of the biological processes like; the 

development of plant, maintenance of the genome 

stability, metabolism activity and enhanced or stable 

adaptive response in harsh environmental conditions 

(biotic and abiotic). By using these short sequences, we 
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can manage the expression of required gene which may 

cause imbalance in plants. Day by day increasing 

population demands for sustainable food productivity 

which may fulfill the health requirements and for this, 

crops must be manipulated or improved in way to 

enhance the yielding as well as resistance against 

diseases. This will help in increasing crop yield and 

make them important agronomically [3].  

 

This short sequence miRNA has a very 

important role as drought-resistant factor in rice. In the 

last few years various type of miRNA (miR170, 

miR172, miR408, miR1030, miR1035 etc.) evolved 

which control the biotic as well as abiotic and 

contributed to up and down regulation effects in rice 

[4]. This silencing technique is very effective against 

the sensing of nutrients and role in their enhancements 

and a big concerned with heavy metal detection and its 

removal to protect the plant life. In metals, deficiency 

level of cadmium as well as sulphate is detected in 

Brassica napus (rapeseed) and miRNA clones are made 

and other 5 new miRNA short sequences clones are also 

design which shows their effectiveness [5-7]. First time 

its detection was made in Arabidopsis and then carried 

out microarray technique to identify its role and 

meanwhile there were various types found there, which 

was controlling many factors in them (i.e. biotic as well 

as abiotic stresses, resistance against diseases, 

maintenance of the genome stability, metabolism etc) 

[8]. 

 

Gene for salt tolerance into maize crop (in 

roots) is another big achievement by using miRNA 

short sequence silencing technique on post 

transcriptional level of gene expression which greatly 

responses as abiotic stresses. In this finding of salt 

tolerance of maize inbred lines are obtained by using 

microfluidic array technique and the results are shown 

to be very effective [9]. The processes of miRNA that 

mostly discussed in various published research articles, 

are development of plant leaf, transition phase, 

flowering and the genome maintenance and all these are 

regulated through different types of miRNAs [10-14]. 

Although many related techniques present to 

manipulate the crops, but miRNA is now widely 

concern of researchers because its precise nature of 

gene silencing may help them nicely. Our precise nature 

of research will also handle the salt tolerance problem 

in wheat which may contribute in low productivity. 

Until now there is no reported work for wheat salinity 

and there is no sequencing of miRNA present related to 

this. MicroRNA plays an important role in biotic as 

well as abiotic stresses, so we can also use this into 

solution of salinity problem in wheat [15]. 

 

Specific classes of short non-coding sequences 

(miRNA) play a vital role in plant’s life. These short 

non-coding sequences silent the various characters of 

unusual gene which may can cause any change into 

plant’s behavior. The changes may be related to the 

plants such as integration of plant genome, resistance 

against biotic as well as abiotic, controlling of gene 

expression etc. It is the technique which deals with 

degradation of post-transcriptional or translational 

expression of mRNA. By modulation of mRNA with 

miRNA the productivity as well as gene expressions are 

changed, and it is emerging field of research that can be 

used in the next generation as well as genetic 

engineering technology to facilitate the world 

population [16].  

 

In the world, population fight for shelter, food 

and other necessities but during last few decades this 

fight becomes the big issue for resources. The 

population demands for basic necessities and for this, 

new emerging technologies must be evolved that 

control the stresses of plants which may be biotic as 

well abiotic to produce the higher yield of crops. Now 

the miRNA is a emerging technique which protect the 

plant’s life from various aspects by modulation of 

mRNA on post-transcriptional or translational 

expression level and this controls the phenotypic 

characters of gene in different environmental conditions 

[17, 18, 16]. MicroRNA improves the crops that are 

agronomically and economically very important. MIR 

gene (MicroRNA gene) localization is in the introns of 

gene as well as in the intergenic and sense or antisense 

orientation within a gene [2, 19]. 

 

There are various research projects related to 

locate and find out the miRNAs in a cell, but a 

computational approach has key role in their findings. 

The developing technique such as HTS (High-

Throughput Sequencing) has made easy to locate the 

MIR gene and help in to understand about their mode of 

action [1]. Where the miRNA works for controlling 

biotic and abiotic facts then there is also work reported 

for heavy metal scheming which enhance the crop yield 

in a sensible manner. To specify the research against 

metal deficiencies are measured during plant growth in 

Brassica napus (rapeseed). Cadmium and sulphate are 

taken as a quality control for measuring their effects 

with respect to deficiency and checked out the rate of 

plant growth during experiments. Through this 

experiment 5 new types of miRNA identified which is 

the revolutionary aspect of science. These types of short 

sequences are then isolated and sequenced properly 

then made a library for future experimentation [20].  

 

Similarly in other crops like emmer wheat, 

which is the wild type, miRNA inhibition technique 

used because this type of wheat responds to abiotic 

stress such as drought? Drought-resistant genotype of 

wheat is produced by optimization of two mainly 

miRNA that are 205 and 438 in numbers. Despite these 

two types 13 others are also included in the drought 

resistant expression but have minor role as compared to 

205 and 438 miRNAs. The final investigation is 

confirmed by qRT-PCR and the target transcripts are 

regulated by computationally prediction [21]. 
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Abiotic stresses affect the plant because of 

their sessile nature. Abiotic stresses affect more than 

50% yield of plants which can increase up to 70% in the 

coming era. These environmental fluctuations escort 

various metabolic and physiological changes in plants 

which ultimately affect their productivity and growth. 

Abiotic stresses can be salt stress, water stress, and, 

high temperature. But most important is salt stress and 

plants have evolved inherent mechanism to cope up salt 

stress plants conduct changes in the expression of gene 

profiles of those genes; which intricate changes in the 

cellular, biochemical and physiological processes such 

as photosynthesis, transcription, signal transduction, 

protein synthesis and decay [22, 23]. 

 

There are about 35 different abiotic stresses 

characterized into 11 groups; which are drought, wind, 

heat, and radiation, and oxidative stress, nutrient 

destitute in plants, flooding, light and toxicity of heavy 

metals. With the increase in population there is 

immense increase in the demand of food. Plants can 

protect themselves by altering the expression of large 

number of genes either by translational or 

transcriptional regulations. Plants works for negative 

regulators by down regulating them and for protective 

genes they act as up regulators [24-26]. 

  

Recently, to control different abiotic stresses 

against plants several genes which encode protein are 

being identified, but we have limited knowledge about 

their regulatory mechanism. To re-gain and re-build 

cellular homeostasis of plants; these post transcriptional 

activities are important [27, 28]. These miRNAs are 

different from each other in their biogenesis, size, 

regulatory role and mode of action and are found 

abundantly in plants and by base binding with the 

transcription factors which are the targets of 

complementary mRNA played major role in the post 

transcriptional regulations [29, 30].  

 

These miRNAs found either in the intergenic 

areas or in the antisense (or sense) orientation within 

the gene’s introns.' In the genome some miRNA can 

also be found as cluster shape or can exist as long 

polycistronic RNA’s which are transcribed together. 

They are mainly produced in the nucleus, but some 

specific miRNAs are transcribed into long primary 

transcripts by RNA polymerase II. These miRNAs are 

capped with specially nucleotides which are modified at 

5' end and at 3' end they are polyadenylated with the 

adenosines. The lit-7 and lin-4 regulatory RNA’s are 

identified as the precursors and conserved sequences, 

and these are conserved across animal and plant 

species. As there is no conservation occurs between 

plants and animal, but miRNA shows high conservation 

[31-33].  

 

Microarray technology; that has been practiced 

in the elevated throughput finding of gene appearance 

or expression and it has been demonstrated a 

helpfulinstrument; in miRNA expression assays [34]. 

The microarray-basedexploration was carried to find 

out the sub-mergence and stress responsive miRNAs 

into the maize roots [35]. The high level of salinity; is a 

severe abiotic pressure (stress) for maize seedlings and 

micro-RNA based guided post transcriptional 

regulation; may be concerned into the response through 

salt stunned maize seedlings. The study on maize has 

been pointed out that; only a small number of diversify 

expressed micro-RNA’s which wasevenly regulated 

among2 maize lines; and in them the vast bulk of the 

diversearticulated micro-RNA’s demonstratethe 

genotype specific look (expression) model. These 

expressed and regulated miRNA’s actively play critical 

as well as vital roles into morphological (phenotypic 

characters) or metabolic adjustmentreaction in the salt 

shocked root cells of maize and a genotypespecific 

appearance (expression) model might be explain the 

significant salt sensitivities among2 maize lines [25, 16, 

34, 36, 15].  

 

A protein expression coding for genes, is 

synchronized at both levels i.e. transcriptional as well 

as post transcriptional and this might be due to through 

avariety of categories of molecules. With respect to cis-

regulatoryas well as trans-regulatory DNA sequences, 

and various sorts of Trans acting proteins recently,small 

RNA molecules have been come out as significant 

regulatory molecules into the eukaryotic cells [31, 27]. 

The regulation through short or small RNA’s can be 

result out into both transcriptional as well as 

posttranscriptional repression of the gene expression. In 

the plants, these short RNA’s reveal an un-predictable 

complexity and they have been classified based on their 

biogenesis as well as the structure of genomic loci 

through which these are transcribed. Majority of the 

micro-RNA types might be increased into the near 

future like the outcome of the comprehensive analysis 

of the large extent of micro-RNA sequencing projects. 

Meanwhile, there is distinguish among micro-RNA’s 

(miRNAs) and 3types of the endogenous short or small 

interfering RNAs (siRNAs) i.e. Trans acting siRNA (ta-

siRNA), heterochromatic siRNA (hc-siRNA) and 

natural antisense siRNA (nat-siRNA). And all these 

have expressed their own characters on the bases of 

natural extension [37-40].  

 

Gene-Regulation and Gene-Expression by Micro-

RNA  

The small-RNA are very important to regulate 

all necessary pathways in order to maintain the various 

traits in plants by TFs (transcription factors); while 

sRNAs almost have specific matches in genome that is 

RNA-encoded in fact. Nowadays, micro-RNA used for 

gene-regulations as well as expression of genes which 

basically being investigated regularly worldwide [41-

44, 16]. In plant biology, it has a great impact for 

regulation of genes and expression; while it consists of 

almost 20-24 nucleotide base pairs in length and 

regulated all traits by post transcriptional phase that 
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show high degree of complementarity. In later studies, 

the targeting points oh miRNA are related to target one 

which shows the relatedness for traits and control them 

at translation expression. Its activity done by the 

removal of tail (poly-A tail) from mRNA and finally 

destabilize it for further expressions [44, 45].  

 

Meanwhile, miRNA plays very impressive 

role to control robustness of the biological progressions 

due to perform activity of silencing of transcriptional 

factors and suppress arbitrary fluctuations into 

transcript-copy numbers [46]. Various length-based 

miRNA can be generated through same genes or from 

same genetic-pool which might be heterogenous in 

nature [47]. DCL-1 gene in plants is responsible to 

generate the miRNA having 21 nucleotide bases 

meanwhile, DCL-2, DCL-3, and DCL-4 are also 

involved in generating miRNA with variable lengths 

[48]. The variation genetics of miRNA with multiple 

lengths in cell mainly involves in producing practical 

based-cassettes (based on precursor expressions) which 

may help in creating artificially specific-sequences 

containing miRNA that could help in plant 

improvements as well as developments [47]. 

 

Mechanisms for Targets-Screening and Predictions 

of Micro-RNA  

In the targeting of specific genes by miRNA 

have been predicting due to bioinformatics-based tools 

which almost shows experimental approaches [43, 49, 

50]. Some bioinformatics-based tools have been used 

for miRNA-targeting predictions on the basis of scoring 

(complementary scoring) as well as secondary 

structures investigations such as TAPIR, miRTarBase, 

miRTour, and psRNATarget are included in database 

(validated miRNA target interactions database) on 

experimental features at commercial level [51, [50]. 

Meanwhile, the targets of miRNA can be evaluated or 

monitored due to RT-PCR and cutting sites of the 

targets have been mapped by RACE (5’-Rapid-

Amplification of cDNA Ends). In the recent time, 

another modified process of analyzing sequences 

(degradome sequencing technique) was reported which 

is basically considered as improved/enhanced version 

of 5’-Rapid-Amplification of cDNA Ends (RACE) that 

has better quality for data analyzing with deep 

learning/sequencing mechanism and shows high 

throughput results [52, 53, 49]. This sequencing 

(degradome sequencing) method have been used to 

optimize cleaved target-points on the bases of relative 

abundance [49]. 

 

Modification in crops through miRNAs-sequence 

with suitable approaches 

Oryza Sativa (Rice) 

Rice is considered as the largest as well as 

vital source for food worldwide. Rice crop also has 

some serious challenges (regarding environmental 

stresses i.e. cold, salinity, drought, heat, and deficiency 

of nutrients) just like other cereal crops have. 

Meanwhile, there are nearly 20 different types of micro-

RNA were isolated from the preserve rice-library (Rice 

cDNA-Library). From rice cDNA-Library, potential 

gene targets were identified such as miR-5 

(Metabolism), miR-10 (Resistance for Diseases), miR-4 

and miR-15 (Transportation), miR-4 (Transcription) 

etc. In the same year, other almost 35 miRNAs were 

identified in rice; among them 14 miRNAs were 

considered as very novel that show specific target-genes 

which were characterized for numerous physiological 

mechanisms for rice [54, 55].  

 

Nowadays in rice, numerous miRNAs 

sequences (592-miRNAs sequences) have been 

discovered and can be found at miRbase site (version-

21). A big data collection can be found to dig out the 

information regarding miRNAs identification in rice 

through NGS data and various micro-RNAs have been 

known to show response against abiotic stresses [56-

58]. In order to response against for high temperature 

(heat or cold), there were targeted genes of miRNAs 

(miR-1425, miR-319, miR-167 and miR-812q) isolated 

which show better withstand quality under very high 

range of temperature (cold stress) that make the rice 

more productive and valuable [59]. While OsmiR-397 

have been reported to show response against high 

temperature stress (heat stress) by special modulation 

(L-ascorbate oxidase activity) in rice which make it 

more susceptible to environment [59, 60]. It has been 

concluded that if OsmiR-397 secreted excessively (over 

expression) then downregulation of the L-ascorbate 

oxidase (targeted genes) might be involved in high 

yields production as well as increases the grain size 

remarkably and improve the panicle branching [61]. 

Recent studies showed the better result of rice against 

different variables such as OsamiR820 over-expression 

give nice response against heat, light, drought, salinity-

based stresses; while OsamiR7695 shows the high 

resistance for fungal diseases or pathogens [62, 63].  

 

Zea mays (Maize)  

Maize considered as very important crop 

worldwide. It is believed second significant crop which 

utilized for feed, food, forage as well as being used to 

produce ethanol. As whole genome sequence of maize 

has been done, this crop is used as model crop for 

research purposes [64]. There are 5 different types of 

micro-RNAs (miR156, miR160, miR166, miR167, 

miR169) reported which integrated in biotic and abiotic 

stresses; despite stresses, these miRNAs are also 

involved in germination, development, growth, and 

sustainability of plants [65]. In addition to stresses as 

well as growth and development with respect to maize 

plants, some miRbase-versions (21-lists 321 miRNAs) 

play very important and crucial role in it. previous 

studies revealed that miR-164 is actively participated in 

negative regulation of ZmNACI (including CUC, 

ATAF, NAM), a precise plant TF-family which tangled 

in stress and development regulation of plants [66]. 

Regulatory role during the development of endosperm 
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in maize, mRNAs (95-conserved mRNAs: miR156a, 

miR160a, miR164e, miR164a, miR167d, miR168, 

miR169a, miR393a, miR397b, miR408b, miR528a etc. 

related to 20 families) and other eleven microRNA 

families have been involved in this function [67].  

 

Moreover, maize plants demonstrate 3 

miRNAs such as mir160b, miR167a and mir528a 

(regulators of auxin response factor and a member of 

the B3 TF family, and regulator of a putative laccase, a 

Ring-H2 zinc finger protein and a MADS box-like 

protein) which are considered as very critical for plant-

physiology, development as well as ear germination 

[68]. In recent researches, some maize microRNAs 

(124-conserved and 68 novel miRNAs) have been 

recognized that specifically associated in response to 

stress such as drought, where they thought to be 

regulation of gene for drought-stress [31]. 

 

Triticum aestivum L. (Wheat)  

Among cereal crop, wheat has its own value 

and considered as the chief crop in order to minimize 

hunger as well as nutritional values worldwide. It has a 

critical importance in compensation or contribution to 

food security. There is large data regarding wheat crop 

available for researching; while in this aspect, some 

miRNAs have been investigated in wheat that are very 

helpful in plant physiology and anatomy. Almost 23-

novel (miR501, miR502, miR 503, miR504, miR505 

miR506, miR510, miR514, and miR516, etc.; Yao et 

al., [69] and 58 other conserved-miRNAs (consist of 43 

families) (miR160, miR164, miR165/166, miR167, 

miR168, miR169, miR170/171, miR172, miR319, 

miR390, miR393, miR396, miR397, miR399, and 

miR408,) and 23 were novel (miR501, miR502, 

miR503, miR504 etc.) were investigated during studies 

which regulate plant growth, developments, and 

germination with stability. These miRNAs sequences 

have been used to localize the specific target genes 

(APETELA2 protein, MYB, MADS box protein, 

homeodomain-leucine zipper protein, squamosa 

promoter binding proteins, CCAAT-binding protein, 

NAC1, blue copper protein, scarecrow-like protein, and 

auxin response factor) in wheat that actively play 

significant role in physiological processes, growth and 

developments as well as responses to biotic or abiotic 

stresses [69]. 

 

In miRbase (version-21), numerous micro-

RNAs were recognized (116-miRNAs sequences). 

Almost 62 miRNAs (conserved) have been investigated 

by EST-analysis and predicted target-genes were 

acknowledged to be considered in numerous biological 

mechanisms such as miR5181, miR5175 (ion 

transportation), miR1436, miR1439, miR5067, 

miR5205 (disease resistance), miR774, miR1126 

(metabolic pathways), miR395d, miR1435 (abiotic 

stress response), miR397, miR437 (development), as 

well as miR530, miR5175 (signal transduction) [70]. 

Recently, Genome-Wide Association Analysis 

investigation has been conducted regarding wheat 

genome, almost 323 miRNAs (novel-miRNAs) related 

to 276-families have been identified in association with 

potential targeted genes. Meanwhile, they were 

recognized in the grain of wheat and thought to be 

involved in its development and some other sequences 

(Ta-miR1122, Ta-miR1117, TamiR1134 and Ta-

miR113, Ta-miR5653, Ta-miR855, Ta-miR819k, Ta-

miR3708, Ta-miR5156) also reported that contribute 

towards responses for abiotic stresses [71]. Stress 

responses, germination, growth, development and 

physiological responses regulated by specific targeted 

potential genes which used to encode for POZ or BTB 

domain containing protein, Ubiquitin carrier-proteins, 

Kelch/Fbox repeat proteins, TFs also [72].  

 

Glycine max L. (Soybean) 

Like cereal crop, soybean also has its own 

importance with respect to oil contents. This crop is 

known for oil production and used to take heavy 

carbohydrates through this. Usually it contains 20% 

heavy oil contents while 40% protein contents which 

equally important for humans as well as animals. 

Research regarding miRNA has been started in 2008 

when almost 20 conserved miRNAs (miR393, miR169, 

miR156, miR164, etc.) related to 55 families and some 

new miRNAs (35 miRNAs; miR1512, miR1507, 

miR1515, miR482, miR1511, etc.) were investigated in 

soybean [73]. Now successfully, almost 693 sequences 

(soybean-miRNAs) have been submitted to database 

(miRbase version 21). There were 26 sequences of 

miRNAs recognized which involved for the 

development of seeds as well as their predicted 

potential-targets such as ARF, TCP-type, TFs, NAC, 

MYB and GRF families. And some other genes (non-

conserved) like protein suppressor (gene-silencing 3), 

G-protein, and F-box protein also included in it [52]. 

 

Such type of researching points (reports) show 

the regulatory association of different sequences of 

miRNAs that define the intended functions of them into 

soybean seed developments. Moreover, soybean has the 

remarkable abilities to tolerate numerous environmental 

stresses such as salinity, drought, temperature and 

having susceptibility to these stresses as well. But in 

many other investigations, soybean susceptibility has 

been improved by focusing on the regulation of 

miRNA-sequences. Reported work indicated the 

drought tolerance in soybean roots due to gene 

regulation of small RNA-sequences [74]. While other 

numerous miRNAs sequences were also investigated 

that actively involved in metal resistance like aluminum 

stress in wild-type soybean [75]. Some disease related 

functions of miRNAs sequences have been found in 

soybean such as phytophthora sojae (root rot) and rust 

infections, which mainly affect the mature as well as 

seedlings of soybean plants [76, 74]. 
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Gossypium hirsutum L. (Cotton)  

Cotton has important rank among crops 

worldwide due to its value-added nature towards edible 

oil, fiber, lint, as well as textile product. Despite 

numerous values, this crop is taken up as a model crop 

for variable traits such as cellulose and cell wall 

biosynthesis and polyploidization in plants. Also, cotton 

is considered as 5
th

 largest crop for oil production and 

2
nd

 most significant crop for protein resources [77]. 

Identification and characterization of miRNAs in 

cotton, first reported in 2007, and multiple miRNA-

sequences (hundreds of sequences like 158 almost 

added to miRbase version 21 database) evolved with 

variable traits [78, 79]. The mentioned sequences of 

miRNA were play important role in order to regulate 

the metabolic as well as biological pathways such as 

germination, development (floral development also), 

growth, fiber initialization, and improved response to 

stresses (biotic and abiotic) or pathogens [78, 80]. 

Zhang et al., [78], findings revealed that various 

miRNAs like miR782, miR414 and miR396 based 

proteins (fiber-protein fb23, callose synthase, and 

quinone oxido-reductase) put significant role in fiber 

development and its differentiation. Seventeen (17) 

miRNAs (related to 8 families) were identified that 

provided tolerance to cotton against salinity and 

responded effectively in salt tolerant cultivars than 

susceptible [81].  

 

Recent advances in studies showed that 

various miRNAs have very positive effect on cotton in 

order to response against metal-stress. This metal stress 

tolerance in cotton have significant changes in plant’s 

organs like change in photosynthesis patterns, 

chloroplast ultrastructure, damaging of cell membrane 

induction, and growth-inhibition [82]. Various other 

miRNA-sequences have been reported that play 

substantial role against insect-pest attack, defense 

against diseases and its invasions. For instance, 

according to recent investigations, 58 conserved 

miRNA sequences (related to 140 families) were 

tangled in response against verticillium wilt (vascular 

disease that mainly damage development and growth of 

cotton) due to regulation of defensive pathway which 

was considered as important tool to make it susceptible 

against numerous diseases [83]. 

 

Improvement in crops and Tolerance to stresses 

(biotic and abiotic) due to mRNA-strategies  

The behavior of plants towards stress 

responses (biotic or abiotic) totally depends upon their 

molecular pathways as well as their inter-relationships 

to each other and some other small sequences like 

miRNA-sequences also involved in it [18]. Moreover, 

resistance against diseases and active-positive responses 

for stresses in crops lead for their stability and 

susceptibility towards enhancement of quality yield. 

There is an important investigation indicated that 

tomato plants show the decrement in opening of 

stomata (this shows the lower level of transpiration in 

plants which mainly effective in water loss conditions) 

and having improved response against drought just 

because of the miR169 expression [53]. In case of rice, 

alkali and salt stresses tolerance have been investigated 

due to regulation of osa-miR396c gene in stress 

conditions and increase its susceptibility [84]. In the 

same way, transgenic rice having gene miR398 showed 

more resistance against increased drought and salinity 

than non-transgenic [85]. While the better or more 

expression of miR319 gene in rice was noticed to show 

morphogenesis in leaves and having good response 

during acclimation in chilling temperature [86].  

 

Recently, numerous studies have been taken 

on miRNAs role in plants and this shows the improved 

response against environmental stresses such as biotic 

and abiotic. In rice, blast infection is considered as very 

harmful for yielding and quality but some regulatory 

miRNA sequences like osa-miR7696 have shown 

positive impact on it and enhanced the response in rice 

[62]. Meanwhile, bacterial growth and infection also 

controlled/inhibit due to miR393 gene which was used 

later to develop plant immunity against diseases [87]. 

Another investigation shows that bacterial growth and 

infection also be controlled by regulation (positively 

and negatively) of miR160a, miR398b, and miR377 

genes which control the deposition of callose by 

MAMP-induction. And this may use later to investigate 

the regulatory function of miRNAs in plant- immunity 

(innate) [88]. Arabidopsis thaliana also selected (as a 

model plant) for investigation of role of miRNA 

sequences which give the better sense, but functional 

analysis for miRNAs sequences showed the least 

studies regarding translational impact. Therefore, 

regulation of miRNA-sequences was noticed 

interestingly in order to tolerate the environmental 

stresses (biotic and abiotic) in many crops and they play 

very active role in sustainability as well as 

susceptibility [49].  

 

miRNA-modifications by Genome-Editing Tactics 

Micro-RNAs are considered as the most value-

able factors to regulate the plant functions in stress 

conditions. Many investigations have been made in 

order to attain the mechanisms for repress or over 

expression of miRNA genes for improvement of plants 

[89, 87, 90, 84, 53, 62]. According to reported data, 

there is a least loss have been acknowledged due to 

very short sequences of miRNA in crops. Technologies 

(two Genome editing) especially by nucleases, have 

been considered as important tool for manipulation in 

plant genome for specific traits. These technologies 

provide significant as well as precise nature of 

engineering of genome that enables crop to cope with 

harsh conditions. Transcription Activator Like Effector 

Nuclease (TALENs) and Clustered Regularly 

Interspaced Short Palindromic Repeats (CRISPR), these 

genome editing technologies are used for genome-

manipulation such as insertion or deletion [91]. Among 

research, CRISPR/CAS9 technology has been found 
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very effective and useful due to the most simple and 

easy structure and interestingly applicable to numerous 

organisms for their genome editing [92, 93]. According 

to another investigation, CRISPR/CAS9 with gRNA 

has been used for editing and cleavage of rice plant-

genome. There are almost 9-endigenous loci were 

estimated to modify and this system (CRISPR-CAS9) 

also used for knockout of GFP (green fluorescent 

protein) transgene in soybean [94, 95].  

 

Recently, CRISPR-CAS9 with sgRNA (single 

guided RNA) has been cloned which target the 

processing sites of biogenesis in cancer (human cancer 

cell lines). This targeting was approached due to 

specific mRNAs such as miR141, miR200c, and miR17 

in human. By this genome editing technology 

(CRISPR-CAS9), almost 96% of the small RNA-

sequences have been suppressed and their expression 

decrement in human cancer lead to treatment for it in 

more accurate manners [92]. These genome 

manipulation technologies have been considered as 

revolution in the field of plants due to improvements by 

editing. This technology is now used in model as well 

as other plants such as tobacco, Arabidopsis, maize, 

wheat, tomato, rice, sweet orange and sorghum. But 

despite it, applications on the bases of genome-editing 

technology of some RNAs (like non-coding RNAs) is 

promising yet in plants [96]. CRISPR-CAS technology 

is very emerging as well as powerful tool which 

considered as pre-requisite for gene-targeting and 

editing for better traits; it also significant feature for the 

characterization of genomic pool based on functions in 

plants. This technology is very precise and important 

for manipulation of small RNA-sequences or genes by 

which modifications are done with improved agronomic 

trait of crops. 

 

CONCLUSION  
Micro-RNAs are considered as the most 

important and significant sequences for the regulation 

of genes under crucial circumstances. These short 

segments are being used for crop manipulation as well 

as to improve them against specific stresses. Valuable 

properties have been concerned for modifications in 

plants due to mi-RNAs such as maintenance of plants 

during homeostasis, resistance against biotic and abiotic 

stresses, plant growth and developments, hormonal 

balance and its approach to specific site, signaling 

pathways and changing of phases from vegetative to 

reproductive. Computational biology is an important 

tool to analyze the best way to regulate fine sequences 

for plan’s modifications and it would also give the right 

future perspective to utilize them into wet-lab 

processing. This biological branch also indicates the 

expression level of gene regulators under diversified 

nature of short sequences which might be used to 

enhance the agriculturally better traits for plants that 

usually beneficial for them to sustain under critical 

conditions. It’s pretty true for miRNAs that they play 

vital role in plant modifications as well as 

improvements but still some unintended drawbacks 

have been seen since last few years. Although, they 

could be used for specific gene regulation with suitable 

of micro-RNAs but there should be immense need to 

find out some other regulatory mechanisms which 

might be helpful in production of plants with fruitful 

results instead of side-effects. In this review, total RNA 

and other short sequences have been considered as 

important tool for genomic expression as well as 

regulation that could be productive for crop 

improvements and show higher level of resistance 

against environmental stresses. We have summarized 

some important and highly motivated facts for crop-

management under stressed-conditions. Agronomically 

engineered crops could be considered as contribution 

towards country economy.  
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