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Abstract

Microbial gene expression provides information about their activities in the soil. The extraction of total RNA from the soil is a key step in the detection of those gene expressions. Currently several methods of total RNA extraction have been reported. However to recover total RNA from certain soils is still a challenge. In this mini-review we highlight those challenges.
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Introduction

The isolation and identification of microorganism from the soil is a never ending task. Most of the microorganism cannot be isolated by culture methods. Culture based methods are no doubt have limitations for the survey of microbial populations in soil. Researchers have tried new culture independent procedures [1].Polymerase chain reaction (PCR) was invented in the mid- 1980 to detect genes of microorganism of soil. With the passage of time small subunit and large subunit ribosomal RNA genes have been detected by PCR. With the development of molecular technique such as various typesof PCRs it was found that the microbial world is genetically and functionally more complex [2].Moreover Hugh diversity is found than on the basis of culture based techniques. Moreover using molecular techniques large amount of information regarding microorganism was revealed and this information was utilized for identifying newly microbial species [3]. There are several reports of RNA extraction from soil by using kits (Table 1) however until now there is no any method which can be used to extract RNA from all types of soil. The lack of universal RNA extraction methods hinder the study of all microbial expression in the soil [4]. The following are few difficulties in recovering RNA from the soil.




Soil impurities

There may be several impurities along with extraction of RNA and these impurities are actually dark-colored, organic compounds homogenous in nature. Majority of these impurities are humic substances. Their solubility vary with acidic or alkaline conditions. The humic substances are divided into three categories based on their solubility [5].


A.	Humic acids

B.	Fulvic acids

C.	Humin

Most of humic acids are soluble under alkaline conditions whereas fulvic acids are soluble under all pH conditions. However humin is insoluble fraction and also it cannot be extraction along with RNA. So the predominant compounds which are coextracted with RNA are humic and fulvic acids. Fulvic acids at higher concentration usually inhibit PCR amplification. Humic acids possess more difficulties in biological experiments as well as it interferes with the enzymatic reactions as well as various PCR techniques [6]. Therefore the removal of humic substances from the soil is very important, however the complete removal of humic substances is rather difficult.



Soil types

There may be several successful cases of the RNA extraction from the Diverse soil however to extract RNA from Andosols seem to be more difficult. Andosols is actually volcanic ash soils and found in throughout the world. Various kits has been proven to extract RNA from anodsols still RNA extraction failed in some of andosols. These soils may have severae RNase activities however currently there are reports that RNA can survive in the presence of RNase in the soil [7]. Even the intact bacterial rRNA can be recovered from andosols by using various extraction buffers. The failure of RNA extraction from andosols is possibly because of RNA adsorption by soil but not because of degradation of RNA by RNases. The problem of RNA is that it adsorbs to soil rapidly About half of the adsorbed RNA molecules were absorbed by clay within one hour and 85% of the maximum adsorption occurred on the major components in andosols called allophance within	half an hour. Mononucleotides, nucleosides, bases, phosphate	and ribose sugars are parts of RNA though having different no of phosphate groups still adsorbed by the soil allophone [8]. The DNA could also be absorbed by soil however that RNA is more difficult to recover from soil. This may be because of ribose of RNA having on more OH group than the deoxyribose sugar of	DNA. The increase in hydroxyl group may cause the stronger adsorption of RNA on soil than the DNA [9]. Secondly there are some free extra cyclic functional groups are present in the single strand structure of RNA and because of these functional group base pairing sometime occurs in some regions of RNA molecules.Some of these functional groups form hydrogen bonds with the soil surface. There is an extraction buffer called skim milk amended extraction buffer which can be used to successfully recover the DNA from the soil but failed to recover RNA [10]. Recently it was found that clay contents found in particular soil type significantly affects the RNA yield as well as PCR analysis. Clay content also negatively affect all RNA isolation methods. In case of andosols still it is unclear whether the clay content are playing major role in adsorption of RNA on soil [11]. Therefore more research is needed to explore the RNA adsorption by andosols.


Presence of rRNA



Table 1:      Commercially available kits for RNA extraction from the soil [14].
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In case of prokaryotes the mRNA does not normally have a poly (A) tail which sometime makes the purification of bacterial mRNA difficult. Recent research revealed that there are some bacteria which mRNA molecules contain a poly (A) tail. Unluckily these mRNA is part of whole transcriptome and therefore prone to rapid degradation [12]. Therefore to obtain bacterial mRNA without the contamination of rRNA is one of the major challenge. For PCR analysis (RT and Qrt) the presence of thus, obtaining bacterial mRNA without the contamination of rRNA is a challenge. For RT-PCR and qRT-PCR, the existence of rRNA in an RNA sample is not a problem as specific primers are used. It is rather difficult to recover total RNA from the soil and the yield of RNA extracted from one gram of soil ranges from nanogram to several micrograms. Low yield of RNA may be because of several reasons the amount of microorganism, inhibition by humic substances or degradation of RNA during purification. For RT-PCR and Qrt-PCR analysis, the quantity of RNA in nanogram could be sufficient however microarray and high-throughput put sequencing analysis needs microgram level of RNA especially for the detection of rare sequences. A large amount of RNA as well as more purification procedures is essential for the microarray or high throughout sequencing analysis [13]. If the soil amount is increased for RNA extraction the amount of humic acids increases in RNA samples. As a result more purification procedures are required (Table 1)[14].


Conclusion

Removal of humic substances should be possible without loss of total RNA. Secondly the collection of RNA from all the soil types is required. It is also essential to simplify the extraction protocols as well as to develop new universal extraction protocol for all types of soil.


Acknowledgment

The first author is very thankful to Prof. Dr Asad Ali Department of Plant Pathology for his valuable suggestions.



References



1.  	Vartoukian SR, Palmer RM, Wade WG (2010) Strategies for culture of 'unculturable' bacteria. FEMS Microbiol Lett 309(1): 1-7.

2.  	Selenska S, Klingmuller W (1991) DNA recovery and direct detection of Tn5 sequences from soil. Lett Appl Microbiol 13(1): 21-24.

3.  	Taniguchi T, Kataoka R, Tamai S, Yamanaka N, Futai K (2009) Distribution of bacterial species in soil with a vegetational change from Japanese black pine (Pinus thunbergii) to black locust (Robinia pseudoacacia). Microbes Environ 24(3): 246-252.?

4.  	Wang Y, Morimoto S, Ogawa N, Fujii T (2011) A survey of the cellular responses in Pseudomonas putida KT2440 growing in sterilized soil by microarray analysis. FEMS Microbiol Ecol 78(2): 220-232.

5.  	Wang Y, Morimoto S, Ogawa N, Oomori T, Fujii T (2009) An improved method to extract RNA from soil with efficient removal of humic acids. J Appl Microbiol 107(4): 1168-1177.

6.  	Kreader CA (1996) Relief of amplification inhibition in PCR with bovine serum albumin or T4 gene 32 protein. Appl Environ Microbiol 62(3): 1102-1106.

7.  	Goyal S, Sakamoto K, Inubushi K (2000) Microbial biomass and activities along an andosol profile in relation to soil organic matter level. Microbes Environ 15(3): 143-150.

8.  	DeCoste NJ, Gadkar VJ, Filion M (2011) Relative and absolute quantitative real-time PCR-based quantifications of hcnC and phlD gene transcripts in natural soil spiked with Pseudomonas sp. strain LBUM300. Appl Environ Microbiol 77(1): 41-47.

9.  	Cleaves HJ, Jonsson CM, Jonsson CL, Sverjensky DA, Hazen RM (2010) Adsorption of nucleic acid components on rutile (TiO2) surfaces. Astrobiology 10(3): 311-323.	2

10.  	Hoshino YT, Matsumoto N (2007) DNA-versus RNA-based denaturing gradient gel electrophoresis profiles of a bacterial community during replenishment after soil fumigation. Soil Biology and Biochemistry 39(2): 434-444.

11.  	Novinscak A, Filion M (2011) Effect of soil clay content on RNA isolation and detection and quantification of bacterial gene transcripts in soil using qRT-PCR. Appl Environ Microbiol 77(17): 6249-6252.

12.  	Dreyfus M, Régnier P (2002) The poly (A) tail of mRNAs: bodyguard in eukaryotes, scavenger in bacteria. Cell 111(5): 611-613.

13.  	Urich T, Lanzen A, Qi J, Huson DH, Schleper C, et al. (2008) Simultaneous assessment of soil microbial community structure and function through analysis of the meta-transcriptome. PloS One 3(6): e2527.

14.  	Wang Y, Hayatsu M, Fujii T (2012) Extraction of Bacterial RNA from Soil: Challenges and Solutions. Microbes and Environments 27(2): 111121. 




Your next submission with Juniper Publishers will reach you the below assets

•Quality Editorial service

•Swift Peer Review

•Reprints availability

•E-prints Service

•Manuscript Podcast for convenient understanding

•Global attainment for your research

•Manuscript accessibility in different formats
( Pdf, E-pub, Full Text, Audio)

•Unceasing customer service

Track the below URL for one-step submission
https://juniperpublishers.com/online-submission.php



OEBPS/Images/tab1.jpg
it

Manufacturer

Soil for Processing

Lysis

Pusification

Principle of Purification

EZ0. Soil RNA K

omege BT e

25 Bead beating

Singlespin column

Adsorption

FastRO Pro Soil- Direct
e

.a,,,smms
(o Emgan&) o o1

05gBeadbeting

Binding Matrix

Adsorption

1501 For R

'NIPFON GENE (Tokyo,
Japan)

05gBeadbeting

Precipication

Information ot Publicly
vailable

7123 Pl T
sample Purific

Ldabo Technology (ealt
e Gty UT,US4)

05gBeadbeting

Magnesicbeads

Information not Publicly
vailable

RO Power zoi Total A
tsolacion it

MO BI0 (carisabad, CA
usa)

25 Bead beating

Single gravity flow coulamn

Adsorption

Soil Toral R Purifiacion
Kt

‘Norgen (Thoroid, O,
Canads)

05gBeadbesting

Singlespin column

Adsorption

R sol Fecal A
MicroPrep

Zymo Research (Orange,
ca, UsA)






OEBPS/Images/logo.jpg





OEBPS/Images/logo1.jpg
% Agricultural Research & Technology
‘Open Access Journ
s





OEBPS/Misc/page-template.xpgt
 

   
    
		 
    
  
     
		 
		 
    

     
		 
    

     
		 
		 
    

     
		 
    

     
		 
		 
    

     
         
             
             
             
             
             
             
        
    

  

   
     
  





OEBPS/Images/cover.jpg
Problems in Recovering
Total RNA from the Soil






