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Isolation of drought influenced micro RNAs from Hevea brasiliensis
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IN T R O D U C T IO N

M icroRNAs (miRNAs) are single-stranded non-coding RNAs, -20 to 24 nucleotides in length that play 
critical roles in  regu la ting  gene expression at the post-transcrip tional level by rep ressing  transla tion  
o r en h an c in g  d eg rad a tio n  of specific ta rg e t m R N A s (Bartel, 2004). T hey are  involved  in regu la ting  
various developm ental and  m etabolic pathw ays, signal transduction, response to environm ental stress 
such  as oxidative stress, n u trien t stress, dehydra tion  and  m echanical-stress (Sunkar et al., 2004; Shukla 
et al., 2008). N o stud ies have been m ade in  Hevea to identify  the role of m iRN A  in  stress a lleviation/ 
tolerance. H ence, an a ttem pt w as m ade to isolate miRNA from  d rough t stressed Hevea brasiliensis leaves 
w ith  an  objective to  an a ly se  th e ir  ro le ev en tu a lly  in  reg u la tio n  of gene ex p ressio n  u n d e r  d ro u g h t 
stress conditions. Isolation of m iRNA from  Hevea has been standard ized  successfully for the first time 
and  the  resu lts are discussed in th is paper.

M ATERIALS A N D  M ETH O D S

Hevea brasiliensis (clone RRIM 600 w hich is relatively d rough t tolerant) g row n in polythene bags w ere 
exposed to d rough t in the field of R ubber Research Institute of India (RRII), Kottayam. One set of plants 
(n«10) w ere  subjected  to  w a te r stress by w ith h o ld in g  w ater for 14 days and  the  o ther set of p lan ts  
(n*10) w as w atered  on alternate days to m ain tain  field capacity w hich w as the control. Leaf sam ples 
w ere  harvested  in  liqu id  N^ after assessing the d rough t sta tus of the  p lan ts by m easuring the net CO^ 
assim ilation ra te  (A) and  stom atal conductance (gs) using a portable photosynthesis system  (LI-6400), 
Ll-COR, USA. m iR N A  w as isolated  from  frozen  leaf sam ples u sing  m irV ana m iRN A  iso lation  kit, 
A m bion (USA). Q ualitative and quantitative estim ation of the small RNAs isolated w as done by using 
a m ini spectrophotom eter (N anodrop NO -1000). A bout 2 ^g of sm all RNA w ith  an equal volum e gel 
load ing  buffer w ere loaded on a 12% den a tu rin g  (7M urea) polyacrylam ide gel. m iRNA m arker was 
loaded as size control for the identification of RNAs in the 20-25 nucleotide (nt) size range. The gel was 
stained w ith SYBR gold nucleic acid stain and the sm all RNAs w ere visualized on a UV transillum inator. 
The eluted miRNA fragm ents (21-25 bp) w ere ligated w ith a 3' and  a 5' linker using miRCat cloning kit 
(IDT, USA) in  tw o  sep a ra te  reac tio n s fo llow ed  by cD N A  sy n th es is  u s in g  S uperS crip t III R everse 
Transcriptase (Invitrogen). The cDNAs w ere fu rther PCR am plified and  purified by phenol: chloroform 
purifica tion  m ethod .

RESULTS A N D  CO N CLU SIO N S

Well w atered p lan ts  m aintained a h igh rate  of A  (11.28 }i m ol m s ' '  ) com pared to those that were 
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subjected to m oisture deficit stress for 14 days (3.24 |i mol m  s "*) (Fig. la ) ir\ w hich gs w as reduced to 
n ear zero d u rin g  this period  (Fig. lb ). This clearly im plies th a t the p lan ts  a re  stressed  and  the leaf 
sam ples collected w ould  certainly have d rough t stress related gene expression and  associated miRNA 
po p u la tio n .

Fig. la. Photosynthesis Rate (A) of control and drought 
stressed Heyea plants.
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Fig. lb . Stomatal Conductance (gs) of control and drought 
stressed Hevea plants.

A ttem pts to isolate miRNA w as m ade from leaves of stress treated  and  irrigated plants of clone RRIM 
600 using miRVANA colum ns. The final elute from these colum ns containing the m iRNA was subjected 
to electrophoresis on a polyacrylam ide gel along w ith  m iRNA m arkers. The results (Fig. 2a) indicate 
the presence of miRNA bands in the range of 20-24 nucleotide (nt) size. The m iRNA visualized on gel 
have to  be e lu ted  for fu rth e r cloning and  identification  by D N A  sequencing. For th is  pu rpose , cut 
bands of miRNA w ere elu ted  and  purified to proceed w ith  the next step w hich involves attachm ent of 
linkers to the m iRNA w hich facilitate the reverse transcrip tion  of miRNA. L inkers w ere attached  on

1 2 3 4 5 6 7 8 9

Fig. 2a. Profile of miRNA isolated from 
leaf samples of drought stressed Hevea 
brasiliensis (clone RRIM 600); Lane 1-8 = 
miRNA from 8 samples; Lane 9 * miRNA 
marker

Fig. 2b. PCR am plified 
products of miRNA (with an 
approximate size of 62 bp 
which includes 3' and 5' 
linkers); Lane 1* DNA 
marker; Lane 2-3“ linker 
attached miRNA



both 3' and 5' ends of the miRNA fragments followed by reverse transcription using linker specific 
primers.

PCR amplification using the above mentioned linker specific primers follows then which is possible 
only if the 3' and 5' linkers are ligated properly with the miRNA population eluted at the first instance. 
The PCR amplified products when visualized on agarose gel (Fig. 2b) indicate the presence of amplicons 
in the range of 62 bp size. These amplicons were further purified to proceed with cloning and sequencing. 
The strategies adopted in Isolation of miRNA have proved that good quality miRNA can be isolated 
from leaf samples of Hevea. This attempt involves a standardization of steps like adaptor ligation, 
cDNA synthesis and PCR amplification which we could successfully carry out for the first time in 
Hevea. The subsequent cloning and sequencing of these miRNA would help identifying them, their 
target mRNA and their possible role in stress tolerance/alleviation.
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